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246;  Amite  River  and  Bayou  Manchac,  La.,  247;  Bayou  Lafourche,  La.,  248; 
Bayou  Terrebonne,  La.,  Bayou  Plaquemine,  Grand  River,  and  Pigeon  bayous.  La., 
249;  Bayou  Courtableau,  La.,  251;  Bayou  Teche,  La.,  252;  channel,  bay,  and  passes 
of  Bayou  Vermilion,  La.,  253;  Mermentau  River  and  tributaries,  La. J  254;  mouth 
and  passes  of  Calcasieu  River,  La.,  255;  harbor  at  Sabine  Pass,  Tex.,  257;  Sabine 
River,  Tex.,  258;  Neches  River,  Tex.,  removing  sunken  vessels  or  craft  obstructing 
or  endangering  navigation,  259;  examinations,  260. 

In  the  charge  of  Cai't.  John  Millis,  Corps  of  Engineers — 
Examinations  of  Baton  Rouge  Harbor  and  harbor  at  Bayou  Sara,  La.,  261. 

In  the  charge  of  Maj.  A.  M.  Miller,  Corps  of  Engineers — 

Entrance  to  Galveston  Harbor,  Tex.,  261;  ship  channel  in  Galveston  Bay,  Tex.,  262; 
channel  in  West  Galveston  Bay,  Tex.,  263;  Trinity  River,  Tex.,  Cedar  Bayou,  Tex., 
264;  Buffalo  Bayou,  Tex,,  harbor  at  Brazos  Santiago,  Tex.,  265;  examinations  and 
survey,  266. 

WESTERN  RIVERS. 
In  the  charge  of  Capt.  J.  H.  Willard,  Corps  of  Engineers — 

Red  River,  La.  and  Ark.,  267;  Red  River  above  Fulton,  Ark.,  268;  Cypress  Bayou, 
Tex.  and  La.,  Ouachita  and  Black  rivers,  Ark.  and  La.,  269;  Bayous  D'Arbonne 
and  Corney,  La.,  Bayou  Bartholomew,  La.  and  Ark.,  271;  Bopuf  River,  La.,  272; 
Tensas  River  and  Bayou  Mayon,  La.,  Big  Black  River,  Miss.,  273;  Yazoo  River, 
Miss.,  mouth  of  Yazoo  River  and  harbor  at  Vicksburg,  Miss.,  274;  Tchula  Lake, 
Miss.,  275;  Tallahatchee  River,  Miss.,  Steele  and  Washington  bayous.  Miss.,  276; 
Big  Sunflower  River,  Miss.,  277;  Big  Hatcheo  River,  Tenn.,  water-gauges  on  Mis- 
sissippi River  and  its  principal  tributaries,  278;  examinations,  279. 

In  the  charge  of  Lieut.  W.  L.  Sibert,  Corps  of  Engineers— 

Removing  obstructions  in  Arkansas  River,  Ark.  and  Kans.,  280;  improving  Arkan- 
sas River,  Ark.,  281;  Fourche  Le  Fevre  River,  Ark.,  Petit  Jean  River,  Ark.,  282; 
White  River,  Ark.,  Cache  River,  iVrk.,  283;  Black  River,  Ark.  and  Mo.,  284;  Cur- 
rent River,  Ark.  and  Mo.,  St.  Francis  River,  Ark.,  285;  St.  Francis  River,  Mo., 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  examixfa- 
tions,  286. 

In  the  charge  of  Maj.  Charles  J.  Allen,  Corps  of  Engineers— 

Removing  snaja^s  and  wrecks  from  Mississippi  River,  287 ;  improving  Mississippi  River 
between  Ohio  and  Missouri  rivers,  288;  harbor  at  St,  Louis,  Mo.,  289;  Kaskaakia 
River,  111.,  290. 

In  the  charge  of  Ljet:t.  Chas.  Keller,  Corps  of  Engineers— 

Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  River,  improving  Mis- 
sissippi River  between  Missouri  River  and  Minneapolis,  291;  operating  and  care 
of  Des  Moines  Rapids  Canal  and  Dry  Dock,  o])erating  and  care  of  Ualena  River 
improvement,  III.,  Mississippi  River  between  Minneapolis  and  St.  Paul,  construc- 
tion of  Lock  and  Dam  No.  2,  292;  examinations  and  surveys,  293. 
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IX  THE   CHAKGE  OF  MaJ.  "W.  A.  JOXES,   CORPS  OP  ENGINEERS — 

Mississippi  River  above  Falls  of  St.  Anthony,  Minn.,  construction  of  reservoirs  at 
headwaters  of  Mississippi  River,  294 ;  operating  and  care  of  reservoirs  at  headwaters 
of  Mississippi  River,  295;  Chippewa  River,  includinff  Yellow  Banks,  Wis.,  296; 
St.  Croix  River,  Wis.  and  Minn.^  297 ;  Minnesota  River,  Minn.,  298 ;  Red  River  of  tlie 
North,  Minn,  and  N.  Dak.,  gauging  Mississippi  River  at  or  near  St.  Panl,  Minn.,  299 ; 
examinations,  300. 

In  the  charge  of  Capt.  Harry  F.  Hodges,  Corps  of  Engineers— 

Missonri  River  between  Stnbbs  Ferry,  Mont.,  and  the  lower  limits  of  Sionx  City, 
Iowa,  301 ;  removal  of  sna^s  and  other  obstructions  in  the  Missouri  River  above 
Sioux  City,  Iowa,  303;  Yellowstone  River,  Mont,  and  N.  Dak.,  examinations,  301. 

In  the  charge  of  Capt.  John  Biddle,  Corps  op  Engineers — 

Obion  River,  Tenn.,  Forked  Deer  River,  Tenn,,  305 ;  Cumberland  River,  Tenn.  and 
Ky.,  306;  Caney  Fork  River,  Tenn.,  309;  survey,  310. 

In  the  charge  of  Capt.  T.  A.  Bingham,  Corps  of  Engineers— 

Tennessee  River,  310;  operating  and  care  of  Muscle  Shoals  Canal,  Tennessee  River, 
Hi wassee  River,  Tenn.,  313;  French  Broad  River,  Tenn.,  314 ;  Little  Pigeon  River, 
Tenn.,  Clinch  River,  Tenn.,  315. 

In  the  charge  of  Lieut.  Col.  Amos  Stickney,  Corps  of  Engineers— 

Ohio  River,  316;  operating  snag  boat  on  Ohio  River,  319 ;  operating  and  care  of  Davis 
Island  Dam,  Ohio  River,  near  Pittsburg,  Pa.,  movable  dam  in  Ohio  River  below 
mouth  of  Beaver  River,  Pa.,  movable  Dam  No.  2,  Ohio  River,  ice  harbor  at  mouth 
of  Muskingum  River,  Ohio,  320 ;  Muskingum  River,  Ohio,  321 ;  operating  and  care  of 
locks  and  dams  on  Muskingum  River,  Ohio,  removing  sunken  vessels  or  craft 
obatmcting  or  endangering  navigation,  examination  and  surveys,  322. 

In  the  charge  of  Maj.  R.  L.  Hoxie,  Corps  of  Engineers — 

Monongahela  River,  W.  Va.  and  Pa.,  323;  operating  and  care  of  Locks  and  Dams 
No8.  8  and  9,  Monongahela  River,  purchase  of  Lock  and  Dam  No.  7,  Monongabela 
River,  324;  purchase  of  Lock  and  Dam  No.  6,  Monongahela  River,  purchase  of 
lock.^  and  dams  of  Monongahela  Navigation  Company  on  Monongahela  River,  325; 
Cheat  River,  W.  Va.,  Allegheny  River,  Pa.,  dam  at  Herr  Island,  Allegheny  River, 
near  Pittsbnrg,  Pa.,  326;  examination,  327. 

In  the  charge  of  Capt.  James  G.  Warren,  Corps  of  Engineers— 

Falls  of  the  Ohio  River,  at  Louisville,  Kjr.,  328;  Indiana  Chute,  Falls  of  the  Ohio 
River,  329;  operating  and  care  of  Louisville  and  Portland  Canal,  Ky.,  Wabash 
Kiver,  Ind.  and  111.,  330;  White  River,  Ind.,  332. 

In  the  charge  of  Lieut.  Col.  Peter  C.  Hains,  Corps  op  Engineers— 

Great  Kanawha  River,  W.  Va.,  332;  operating  and  care  of  locks  and  dams  on  Great 
Kanawha  River,  W.  Va.,  Elk  River,  W.  Va.,  Gauley  River,  W.  Va.,  334;  New 
River,  Va.  and  W.  Va.,  335;  examinations,  336. 

br  THE  CHARGE  OF  Maj.  D.  W.  Lockwood,  Corps  of  Engineers— 

Tradewater  Kiver,  Ky.,  336;  Lock  No.  2,  Green  River,  at  Rumsey,  Ky.,  Green  River 
above  mouth  of  Big  Barren  River,  Ky.,  337;  operating  and  care  of  locks  and  dams 
otD  Green  and  Barren  Rivers,  Ky.,  Rough  River,  Ky.,  Kentucky  River,  Ky.,  338; 
openting  and  care  of  locks  and  damson  Kentucky  River,  Ky.,  339;  Licking  River, 
Pr..  between  Farmers  and  West  Liberty,  Big  Handy  River,  W.  Va.  and  Ky.,  340; 
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LAKE  RIVERS  AND  HARBORS. 
In  thk  charge  op  Maj.  Clinton  B.  Skars,  Corps  of  Engineers— 

Harbor  at  Grand  Marais,  Mma.,  343;  harbor  at  Agate  Bay,  Miun.,  314;  harbor  at 
Diilutb,  Minu.»  345;  harbor  at  Swperiur  Bay  and  St.  Louis  Bay,  Wis.,  346;  harbor 
at  Ashland,  Wis.,  347;  harbor  at  Ontonagon,  Mich.,  348;  Eagle  Harbor,  Mich., 
waterway  from  Keweenaw  Bay  to  Lake  Superior,  via  Portage  Lake  and  River, 
Mich.,  349;  operating  and  care  of  waterway  from  Keweenaw  Bay  to  Lake  Superior, 
via  Portage  Lake  and  River,  Mich.,  harbor  at  Marquette,  Mich.,  350;  harbor  of 
refuge  at  Grand  Marais,  Mich.,  351 ;  examinations  and  surveys,  352. 

In  the  charge  of  Capt.  Carl  F.  Palfrey,  Corps  of  Engineers— 

Manistique  Harbor,  Mich.,  Cedar  River  Harbor,  Mich.,  353;  Menominee  Harbor, 
Mich,  and  Wis.,  Menominee  River,  Mich,  and  Wis.,  .354;  Oconto  Harbor,  Wis.,  355; 
Pensaulcee  Harbor,  Wis.,  Green  Bay  Harbor,  Wis.,  356;  Sturgeon  Bay  and  Lake 
Michigan  Ship  Canal,  W is. ,  357 ;  operating  and  care  of  Sturgeon  Bay  and  Lake  Mich- 
igan Ship  Canal,  Wis.,  harbor  of  refuge  at  entrance  of  Sturgeon  Bay  and  Lake 
Michigan  Ship  Canal,  Wis.,  358;  Ahnapee  Harbor,  Wis.,  359;  Kewaunee  Harbor, 
Wis.,  Two  Kivers  Harbor,  Wis.,  360;  Manitowoc  Harbor,  Wis.,  Sheboygan  Har- 
bor, Wis.,  361 ;  Port  Washington  Harbor,  Wis.,  362;  harborof  refuge  at  Milwaukee 
Bay,  Wis.,  Milwaukee  Harbor,  Wis.,  363;  Racine  Harbor,  Wis.,  364;  Kenosha  Har- 
bor, Wis.,  Waukegan  Harbor,  III.,  365;  Fox  Ri/er,  Wis.,  3i56;  operating  and  care  of 
locks  aiTd  dams  on  Fox  River,  Wis.,  removing  sunken  vessels  or  craft  obstructing 
or  endangering  navigation,  367 ;  examinations,  368. 

In  the  charge  of  Maj.  W.  L.  Marshall,  Corps  of  Engineers— 

Chicago  Harbor,  HI.,  368;  Calumet  Harbor,  111.,  369,  Calumet  River,  HI.  and  Ind., 
370;  Hliuois  River,  111.,  372;  operating  and  care  of  La  Grange  and  Kampsville 
locks  und  dams,  Illinois  River,  111.,  373;  Illinois  and  Mississippi  Canal,  111.,  374; 
operating  and  care  of  Illinois  and  Mississippi  Canal,  canal  around  lower  rapids  of 
Rock  River  at  Milan,  111.,  375;  survey,  376. 

In  the  charge  of  Lieut.  Col.  G.  J.  Lydecker,  Corps  of  Engineers— 

Michigan  ('ity  Harbor,  Ind.,  376;  St.  Joseph  Harbor,  Mich.,  377;  St.  Joseph  River, 
Mich,  378;  South  Haven  Harbor,  Mich.,  Saugatuck  Harbor,  Mich.,  379;  Holland 
(Black  Lake)  Harbor,  Mich.,  380;  Grand  Haven  Harbor,  Mich.,  381;  Muskegon 
Harbor,  Mich., 382;  White  Lake  Harbor,  Mich..  Pentwater  Harbor,  Mich.,  383;  Lud- 
ington  Harbor,  Mich.,  384;  Manistee  Harbor,  Mich.,  385;  harbor  of  refuge  at  Port- 
age Lake,  Mich.,  Frankfort  Harbor,  Mich.,  386;  Charlevoix  Harbor,  Mich.,  387; 
Petoskey  Harbor,  Mich.,  388;  Cheboygan  Harbor,  Mich.,  Alpena  Harbor  (Thunder 

•  Bay  River),  Mich.,  389;  Saginaw  I?iver,  Mich.,  390;  harbor  of  refuge  at  Sand  Beach, 
Lake  Huron,  Mich.,  391;  Black  River  at  Port  Huron,  Mich.,  392;  month  of  Black 
River,  Mich.,  Clinton  River,  Mich.,  393;  Rouge  River,  Mich.,  394;  turning  basin 
in  Rouge  liiver,  Mich.,  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  395 ;  examinations,  396. 

In  the  cilauge  of  Col.  O.  M.  Poe,  Corps  of  Engineers — 

Ship  channel  connecting  waters  of  the  Great  Lakes  between  Chicago,  Duluth,  and 
Buffalo,  397;  operating  and  care  of  St.  Marys  Falls  Canal,  Mich.,  398;  St.  Marys 
River  at  the  Falls,  Mich.,  399;  Hay  Lake  Channel,  St.  Marys  River,  Mich.,  400; 
St.  Clair  Flats  Canal,  Mich.,  operating  and  care  of  St.  Clair  Flats  Canal,  Mich., 
401;  Detroit  River,  Mich.,  402. 

In  the  charge  of  Lieut.  Col.  Jared  A.  Smith,  Corps  of  Engineers— 

Monroe  Harbor,  Mich.,  Toledo  Harbor,  Ohio,  403;  Port  Clinton  Harbor,- Ohio,  404; 
Sandusky  Harbor,  Ohio,  405;  Sandusky  River,  Ohio,  406;  Huron  Harbor,  Ohio, 
Vermillion  Harbor,  Ohio,  407;  Black  River  Harbor,  Ohio,  408;  Cleveland  Harbor, 
Ohio,  409;  Fairport  Harbor,  Ohio,  410;  Ashtabula  Harbor,  Ohio,  411;  Conneaut 
Harbor,  Ohio,  412;  survey,  413. 

In  the  charge  of  Maj.  E.  H.  Ruffner,  Corps  of  Engineers — 

Erie  Harbor,  Pa.,  Presque  Isle  Peninsula,  Erie  Harbor,  Pa.,  413;  Punkirk  Harbor, 
N.  Y.,  Buffalo  Harbor,  \.  Y.,  414;  Tonawnnd.i  Harbor  and  Niagara  River,  N.  Y., 
415;  Niagara  Kiver  from  Tonawanda  to  Port  Dav  (Niagara  Falls),  N.  Y.,  416;  Wil- 
son Harbor,  N.  Y.,  Olcott  Harbor,  N.Y.,  417;  Oak  Orchard  Harbor,  N.  Y.,  exami- 
nation, 418. 
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In  the  charge  of  Capt.  Dan  C.  Kingman,  Corps  op  Engineers— 

Charlotte  Harbor,  N.  Y.,  418;  Pultneyville  Harbor,  N.  Y.,  419;  harbor  at  Great  Sodus 
Bay,  N.  Y.,  420;  harbor  at  Little  Sodus  Bay,  N.  Y.,  Oswego  Harbor,  N.  Y.,  421 ;  har- 
bor at  Sacketts  Harbor,  N.  Y.,  423 ;  examination,  424. 

IX  THE  CHARGE  OF  CaPT.  SmITH   S.  LEACH,  CORPS  OF  ENGINEERS — 

Shoals  between  Sister  Islands  and  Crossover  Light,  St.  Lawrence  River,  K.Y.,  424; 
Ogdenshnrg  Harbor,  N.  Y.,  425;  breakwater  at  Rouse  Point,  Lake  Champlain,  N.  Y., 
Great  Chazy  River,  N.  Y.,  Plattsburg  Harbor,  N.Y.,  426;  Burlington  Harbor,  Vt., 
Otter  Creek,  Vt.,  427;  Ticonderoga  River,  N.  Y.,  narrows  of  Lake  Champlain,  N.  Y. 
and  Yt.,  examinations,  428. 

PACIFIC  COAST. 

In  the  charge  of  Col.  G.  H.  Mbndell,  Corps  of  Engineers— 
Oakland  Harbor,  Cal.,  429;  examinations,  430. 

tr  the  charge  of  Lieut.  Col.  W.  H.  H.  Benyaurd,  Corps  of  Engineers— 

Napa  River,  Cal.,  431;  Redwood  Creek,  Cal.,  San  Lnis  Obispo  Harbor,  Cal.,  4.32; 
Wilmington  Harbor,  Cal.,  433;  San  Diego  Harbor,  Cal.,  434;  Colorado  and  Gila 
rivers  at  Ynnoia,  Ariz.,  examinations,  435. 

In  the  charge  of  Maj.  W.  H.  Heuer,  Corps  of  Engineers— 

San  Joaqnin  River,  Cal.,  436;  Mokelumne  River,  Cal.,  Saoramento  and  Feather 
rivers,  CaJ.,  437;  Petaluma  Creek,  Cal.,  438;  Humboldt  Harbor  and  Bay,  Cal.,  439; 
examinfttions  and  surveys,  440. 

Ik  the  charge  of  Capt.  Thomas  W.  Symons,  Corps  of  Engineers— 

Coquille  River,  Oreg.,  441;  Coqnille  River,  Oreg.,  between  Coquille  City  and  Myrtle 
Point,  442;  entrance  to  Coos  Bay  and  Harbor,  Oreg.,  443;  harbor  at  Coos  Hay, 
Oreg.  (dredging),  Umpqua  River,  Oreg.,  444;  mouth  of  Siuslaw  River,  Oreg.,  445; 
Yaquina  Bay,  Oreg.,  446;  Tillamook  Bay  and  Bar,  Oreg.,  447;  entrance  to  Nehalem 
Bay,  Oreg.,  Upper  Snake  River,  Idaho,  between  Huntington  Bridge  and  Seven 
Devils  mining  district.  Upper  Columbia  and  Snake  rivers,  Oreg.  and  Wash.,  448; 
Columbia  River,  between  head  of  Rock  Island  Ra  »id6  and  foot  of  Priest  Rapids, 
Wash.,  449;  Colnmbia  River,  from  Rock  Island  Rapids  to  Foster  Creek  Rapi<lfl, 
Wash.,  450:  Willapa  River  and  Harbor,  Wash.,  451;  Grays  Harbor  and  Cliehalis 
River,  Wash.,  Chehalis  River,  Wash.,  452;  harbor  at  Olympia,  Wash.,  waterway 
connecting  Pnget  Sound  with  lakes  irnion  and  Washington,  453;  Everett  Harbor, 
Wash.,  454 ;  Swinoraish  Slough,  Wash.,  455;  Paget  Sound  and  its  tributary  waters. 
Wash.,  examinations  and  surveys,  456. 

In  the  chauge  of  Maj.  James  C.  Post,  Corps  of  Engineers — 

Month  of  Columbia  River,  Oreg.  and  Wash.,  460;  Columbia  and  Lower  Willamette 
rivcw  below  Portland,  Oreg.,  461;  Columbia  River  between  Vancouver,  Wash., 
and  the  month  of  Willamette  River,  462;  canal  at  the  Cascades,  Columbia  River, 
Oreg.,  463;  Columbia  River  at  Three- Mile  Rapids  and  boat  railway  from  The 
Dalles  Rapids  to  Celilo  Falls,  Oreg.  and  W^ash.,  464;  W^illamette  River  above 
Portland,  and  Yamhill  River,  Oreg.,  AGo;  Cowlitz  River,  Wash.,  Youngs  nnd 
Klasknine  rivers,  Oreg.,  ganging  waters  of  Columbia  River,  Oreg.  and  Wash., 
466;  examinations  and  surveys,  467. 

EXAMINATIONS,  SURVEYS,  AND  CONTINGENCIES  OF  RIVERS  AND 

HARBORS 468 

SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK 468 

MISSISSIPPI  RIVER   COMMISSION 469 

MISSOURI  RIVER  COMMISSION 469 

CALIFORNIA  DfiBRIS  COMMISSION .^ 470 

HARBOR  LINES 470 

Rockland  Harbor,  Me.,  New  Haven  Harbor,  Conn.^  Milford  Harbor,  Conn.,  East 
River,  N.  Y.,  in  the  vicinity  of  Rlkers  Island.  Pittsburff  Harbor,  Pa.,  471;  St. 
Louis  Bay  and  around  Grassy  Point,  Minn,  and  Wia.,  and  along  St.  Louis  River 


VITI  CONTENTS. 

above  Grassy  Point  as  far  as  Spirit  Lake,  Milwaukee  River,  between  Cherry  and 
Waliint  streets.  Milwaukee,  Wis.,  Fox  River  along  river  fronts  of  Green  Bay  and 
Fort  Howard,  Wis.,  Lake  St.  Clair  from  the  lower  end  of  Grossepoint  to  Milk 
River,  Mich.,  Cleveland  Harbor,  Ohio,  Fairport  Harbor,  Ohio,  Bntfalo  Harbor, 
N.  Y.,  Niagara  River  at  Buffalo,  N.  Y.,  472;  Wilmington  Harbor,  Cal.,  PugetSound, 
in  front  of  cities  of  Seattle  and  Ballard,  Wash.,  Hoquiam  Harbor,  Wash.,  473. 

BRIDGING  NAVIGABLE  WATERS  OF  THE   UNITED  STATES. 

Under  auihoHty  of  special  acts  of  Con^ea«.— (1)  Bridge  of  the  Braddock  and  Home- 
stead Bridge  Company  across  Monongahela  River  between  Homestead  and 
Pittsburg,  Pa.,  (2)  biidge  of  the  Calumet  and  Blue  Island  Railway  Company 
across  Calumet  River  at  South  Chicago,  III.,  473;  (3)  bridge  of  the  Tezarkana 
and  Shreveport  Railroad  Company  across  Sulphur  River,  Ark.,  (4)  bridge  of  the 
South  St.  Paul  Belt  Railroad  Company  across  Mississippi  River  at  South  St.  Paul, 
Minn.,  (5)  bridge  of  the  Pennsylvania  and  New  Jersey  Railroad  Company  (of 
New  Jersey)  across  Delaware  River  at  Philadelphia,  Pa.,  (6)  bridge  of  the  Glen- 
wood  Highway  Bridge  Company  across  Monongahela  River  at  Pittsburg,  Pa..  (7) 
bridge  of  the  city  of  Hastings,  Minn.,  across  Mississippi  River,  (8)  bridge  oi  the 
Chesapeake  and  Ohio  Railway  Company  across  Big  Sandy  River  at  Catlettsbnrg, 
Ky.,  (9)  bridge  of  Escambia  County,  Fla.,  and  Baldwin  County,  Ala.,  aorosa 
Perdido  River  near  Holman  Ferry,  (10)  bridge  of  the  Davenport  and  Rock  Island 
Railway  Bridge  Company  across  Mississippi  River  between  Davenport,  Iowa,  and 
Rock  Island,  111.,  474;  (11)  bridge  of  the  Fort  Smith  and  Van  Buren  Railway 
Company  across  Arkansas  River  near  Van  Buren,  Ark.,  (12)  bridge  of  the  La  Porte, 
Houston  and  Northern  Railroad  Company  across  Clear  Creek,  Tex.,  (13)  bridge 
of  the  La  Porte,  Houston  and  Northern  Railroad  Company  across  Galveston  Bay, 
Tex.,  (14)  bridge  of  the  Texarkana  and  Fort  Smith  Railway  Company  across 
Little  River  near  Morris  Ferry,  Ark.,  (15)  bridge  of  the  Duluth  and  Superior 
Bridge  Company  across  St.  Louis  River,  between  Connors  Point,  Wis.,  and 
Rices  Point,  Minn.,  (16)  bridge  of  the  Newport  and  Cincinnati  Bridge  Company 
across  Ohio  River  between  Cincinnati,  Ohio,  and  Newport,  Kv.,  (17)  bridge  of 
the  Lexington  Bridge  and  Terminal  Company  across  Missouri  River  at  Lexing- 
ton, Mo.,  (18)  bridge  of  Dawson  County,  Mont.,  across  Yellowstone  River  at 
Glendive.,  475;  (19)  bridge  of  the  Jefferson  City  Bridge  and  Transit  Company 
across  Missouri  River  at  Jefferson  City,  Mo.,  (20)  bridge  of  the  Kansas  City, 
Pittsburg  and  Gulf  Railroad  Company  across  Arkansas  River  near  Hicks  Rock, 
Ind.  T.,  (21)  bridge  of  the  St.  Lawrence  Railway  Company  across  St.  Lawrence 
River  at  Morristown,  N.  Y.,  476. 

Under  authority  of  State  laws. — (1)  Bridge  of  the  town  of  Fort  Winneba^,  Wis., 
across  Fox  River  near  Governors  Bend  Lock,  (2)  bridge  of  the  city  of  Stockton, 
Cal.,  across  Mormon  Channel  at  Otter  street,  476;  (3)  bridge  of  the  Jacksonville, 
St.  Augustine  and  Indian  River  Railway  Company  across  St.  Johns  River  at 
Palatka,  Fla.,  (4)  bridge  of  the  Birmingham  and  Pittsburg  Bridge  Company 
across  Monongahela  River  at  South  Tenth  street,  Pittsburg,  Pa.,  (5)  bridge  of 
Gallatin  and  White  counties  across  Little  Wabash  River  at  New  Haven,  111^(6) 
bridge  of  the  street  railroad  companies  of  Duluth,  Minn.,  and  Superior,  Wis., 
across  St.  Louis  River  between  Rices  and  Connors  points,  (7)  bridge  of  the  Wil- 
mington and  Weldon  Railroad  Company  across  Neuse  River,  N.  C,  (8)  bridge  of 
the  city  of  Philadelphia,  Pa.,  across  Frankford  Creek  at  Bridge  street,  (9)  bridge 
of  the  Norfolk  and  Carolina  Railroad  Company  across  Scotts  Creek,  in  Norfolk 
County,  Va.,  (10)  bridge  of  the  city  of  New  York  across  Harlem  River  at  First 
avenue,  (11)  bridge  of  the  receivers  of  the  Wisconsin  Central  Railroad  Company 
across  Wolf  River  at  Gills  I^anding,  Wis.,  477,  (12)  bridge  of  the  Chicago  and 
Northwestern  Railway  Company  and  the  Kewaunee,  Green  Bay  and  Western 
Railroad  Company  across  Fox  River  between  Green  Bay  and  Fort  Howard,  Wis., 
(13)  bridge  of  the  city  of  Providence  across  Seekonk  River,  R.  I.,  (14)  bridge  of 
the  Lone  Rock  Bridge  Company  across  Wisconsin  River  near  Lone  Rock,  Wis., 
(15)  bridge  of  the  Silver  Springs,  Ocala  and  (iulf  Railway  Company  across  With- 
lacoochee  River  at  Dnnnellon,  Fla.,  (16)  bridge  of  the  Port  Bolivar,  Galveston 
and  Virginia  Point  Terminal  Railroad  Company  across  Galveston  Bay,  Tex.,  (17) 
bridge  of  the  New  York,  New  Haven  and  Hartford  Railroad  Company  across 
Norwalk  Harbor  (or  river)  at  South  Norwaik,  Conn.,  (18)  bridge  of  the  city  of 
Toledo,  Ohio,  across  Maumee  River,  (19)  bridge  of  the  city  of  Boston  (Chelsea 
Bridge)  across  Mystic  River,  Mass.,  (20)  bridge  of  the  Lynn  and  Boston  Railroad 
Company  across  Mystic  River,  Mass.,  (21)  bridge  of  the  Central  Pacific  Railroad 
Company  across  San  Joaquin  River,  Cal.,  478;  (22)  bridge  of  the  Richmond,  Fred- 
ericksburg and  Potomac  Railroad  Company  across  Aquia  Creek,  Va.,  (23)  bridge  of 
the  St.  Augustine  Bridge  Company  across  Matanzas  River  at  St.  Augustine,  Fla., 
(24)  bridge  of  the  California  Pacific  Railroad  Company  across  Sacramento  River  at 
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SAcramento,  Cal.,  (25)  bridge  of  the  city  of  Chicago,  111.,  across  North  Branch  of 
Chicago  River  at  FuUerton  avenue,  (26)  bridge  of  the  Teunesseo  Central  Railroad 
Company  across  Clinch  River  in  Roane  County,  Tenn.,  (27)  bridge  of  the  city  of 
Tampa,  Fla.,  across  Hillsboro  River,  (28)  bridge  of  the  city  of  Chicago,  111.,  across 
NorthBranch  of  Chicago  River  at  Diversey  avenue,  (29)  bridge  of  Burlington  County, 
N.  J.,  across  South  (Lumberton)  Branch  of  Rancocns  River  atHainesport,  (30)  bridge 
of  the  Ocean  Causeway  Company  across  Rockaway  Inlet  (Far  Rockaway  Bay) 
l)etween  Hicks  Beach  and  Shelter  Island,  N.  Y.,  (31)  bridge  of  the  Jacksonville,  St. 
Aagastine  and  Indian  River  Railway  Company  across  Lake  Worth  at  Palm  Beach, 
Fla,,  (32)  bridge  of  the  Fifth  Avenue  and  High  Street  Brid«:e  Company  across 
Yon^hiogheny  River  at  Fifth  avenue,  McKeesport,  Pa.,  479;  (33)  bridges  of  the 
Manitowoc  Terminal  Company  across  Manitowoc  River  at  Manitowoc,  Wis.,  (34) 
bridge  of  Springwells  and  Ecorse  townships,  Wayne  County,  Mich.,  across  Rouge 
River  at  the  river  road  crossing,  (35)  bridge  of  the  Mi<ldletown  and  Portland  Bridge 
Company  across  Connecticut  River  between  Middletown  and  Portland.,  Conn.,  480. 
AUeratUm$, — (1)  Bridge  of  the  Central  Bridge  Company  across.  Saginaw  River  at 
Bristol  street,  Saginaw,  Mich.,  (2)  bridge  of  the  State  of  Connecticut  across  Con- 
necticat  River  between  Hartford  and  East  Hartford,  480;  (3)  bridge  of  the  Para- 
godld  Southeastern  Railroad  Company  across  St.  l^ancis  Kivor  below  Kennett,  Mo., 
(4)  bridges  of  Kings  and  Queens  counties  across  Newtown  Creek  between  Long 
Island  City  and  Brooklyn,  N.  Y.,  (5)  bridge  of  the  Baltimore  and  Ohio  South- 
western Railway  Company  acrass  Muskingum  River  at  Marietta,  Ohio,  481 ;  (6) 
bridge  of  Muskingam  County,  Ohio,  across  Muskingum  River  at  Taylorsville, 
Ohio,  482. 

BRIDGES  OBSTRUCTING  NAVIGATION. 

(1)  Highway  ("Takey^s")  bridge  across  the  entrance  to  Back  Cove,  Portland  Har- 
bor, Mo.,  482;  (2)  highway  bridge  across  Connecticut  River  between  Hartford 
wd  East  Hartford,  Conn.,  (3)  highway  bridge  across  the  Warrior  River  between 
Toscaloosa  and  Northport,  Ala.,  (4)  highway  bridge  across  the  Quinnipiac  River 
at  Grand  avenue  crossing.  New  Haven,  Conn.,  (5)  highway  bridge  over  Tar  River 
stTarboro,  and  the  highway  bridge  known  as  Bells  Bridge  over  said  river  about 
13  miles  above  Tarboro,  N.  C,  (6)  railroad  bridge  over  Flushing  Creek;  N.  Y., 
near  the  Bridge  streot  station  on  the  Whitestone  branch  of  the  Long  Island  Rail- 
road, 483. 

OCCUPANCY    OF   IlSD   INJURY  TO  PUBLIC   WORKS  BY   CORPORATIONS 

AND  INDIVIDUALS 483 

MISCELLANEOUS. 

REPAIR  OF  THE  AQUEDUCT  BRIDGE  ACROSS  THE  POTOMAC  RIVER,  AT 
WASHINGTON,  D.  C. 

Is  THE  CHARGE   OF  MaJ.  ChAS.  E.  L.  B.  DaVIS,  CoRPS  OF  ENGINEERS 484 

WASHINGTON  AQUEDUCT, 
hr  THE  CHARGE  OP  Maj.  John  G.  D.  Knight,  Corps  of  Engineers— 

Washington  Aqneduct,  485;  increasing  the  water  supply  of  Washington,  D.  C,  487; 
erection  of  fishways  at  Great  Falls,  489. 

IMPROVEMENT  OF  THE  DALECARLIA  RECEIVING  RESERVOIR. 

hi  THE  CHARGE  OF  COL.  GeORGE  H.   ELLIOT,  CoRPS  OF  ENGINEERS 4  SO 

PUBLIC  BUILDINGS  AND  GROUNDS  AND  WASHINGTON  MONUMENT,  DIS- 
TRICT OF  COLUMBIA. 

hf  THE  CHABGE  OF  COL.  JOHN  M.  WiLSON,  CORPS  OF  ENGINEERS ". 491 

NORTHERN  AND  NORTHWESTERN  LAKES. 

SCRVEYS,  492;  correcting  engraved  plates,  printing  and  issuing  of  charts,  493; 
resurvey  of  St.  Marys  River  from  Wnitefish  Bay  to  Det-our  Light-house,  494 ;  reex- 
aminatiou  of  St.  Lawrence  River,  495 ;  estimates;  water  levels,  497. 

MAPS. 

ToxxAGE,  map  of  navigahle  ri  vers,  497 ;  estimates  for  maps 498 
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RECONNAISSANCES  AND  EXPLORATIONS. 

Officers  on  duty  at  headqaarters  of  military  departments,  operations  in  Department 
of  the  Missouri,  Department  of  the  Columbia,  497;  Department  of  California,  498 ; 

ESTIMATES  FOR  AMOUNTS  REQUIRED  FOR  SURVEYS  AND  RECONNAIS- 
SANCES IN  MILITARY  DEPARTMENTS,  AND  FOR  MAPS,  INCLUSIVE  OF 
WAR  MAPS 498 

OFFICE  OF  THE  CHIEF  OF  ENGINEERS. 
Officers  in  charge  of  divisions,  499. . 
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FORTIPIOATIONS,  ETC. 
APPENDIX  No.  1. 

Portland  Harbor,  Me.  (In  the  charge  of  Lieut.  Col.  D.  P.  Heap,  Corps  of  Engi- 

neen.) — EmplsiceiueDts  for  lO-iDch  rifles,  503. 
Sakragansett  Bay,  R.  I.  (lu  the  charge  of  Capt.  W.  H.  Bixby,  Corps  of  Engi- 

Deers.) — Boundary  of  Government  reservation  at  Fort  Adams,  503. 
Sew  York  Harbor: 

(In  the  charge  of  Col.  H.  M.  Robert,  Corps  of  Engineers. )— Five-gun  battery  for 
8-inch  rifles,  purchase  of  land  adjacent  to  Fort  Wadsworth,  N.  i .,  504. 

(In  the  charge  of  Lieut.  Col.  G.  L.  Gillespie,  Corps  of  Engineers.) — Battery  of  10- 
inch  guns  on  disappearing  carriages,  mortar  battery  with  ditch  defense,  505 ; 
gan  11  tt  battery  for  12-inch  rifles,  506. 
Philadelphia,  Pa.  (In  the  charge  of  Maj.  C.  W.  Raymond,  Corps  of  Engineers.) — 

Three-gnn  lift  battery,  507. 
Hampton  Roads,  Va.  (In  the  char»;e  of  Maj.  C.  E.  L.  B.  Davis,  Corps  of  Engineers.) — 

BreakwatdFy  508;  beach  protection,  Fort  Monroe,  Va.,  510;  sewerage  system,  Fort 

Monroe,  Va.,  611. 
8ak  Francisco  Harbor,  Cal.  (In  the  charge  of  Col.   G.  H.  Mendell,  Corps  of 

^gineers.) — -Gun  emplacements,  515;  mortar  battery  No.  1,  516. 

APPENDIX  No.  2. 

REPORT  OF    COL.  H.  L.  ABBOT,   CORPS  OF  ENGINEERS,  UPON  VOLLEY 
PRACTICE  WITH  MORTARS 519 

APPENDIX  No.  3. 

REPORT  OF  LIEUT.  COL.  W.  R.  KING,  CORPS  OF  ENGINEERS. 

Post  of  Willets  Point,  New  York  Harbor,  521 ;  United  States  Engineer  School, 
Battalion  of  Engineers,  523;  Engineer  Depot,  527;  experauents,  529;  estimates, 
530.  Appendixes:  (A)  programme  of  study  and  iustruetiou  for  summer  season, 
Jone — November,  1894,  530;  (B)  programme  of  stndy  and  instruction  for  winter 
season,  December,  1894,  to  May,  1895, 532:  (C)  programme  of  study  and  instruction 
for  smniner  season,  Jnne — November,  1895,  535. 

BIVERS   AND    HARBORS,   ETC. 
APPENDIX  A. 
REPORT  OF  LIEUT.  COL.  D.  P.  HEAP,  CORPS  OF  ENGINEERS. 

Improvkments. — St.  Croix  River,  Me.,  537;  Lubec  Channel,  Me.,  539;  Moosabec  Bar, 
Me.,  541;  Narragnagus  River,  Me.,  543;  breakwater  from  Mount  Desert  to  Poruu- 

5ine  Island,  Bar  Harbor,  Me.,  544;  Bagaduce  River,  Me.,  546;  Penobscot  River, 
[e.,  548;  Belfast  Harbor,  Me.,  551;  Camden  Harbor,  Me.,  553;  Rockland  Harbor, 

Me.,  555;  Kennebec  River,  Me. , 557 ;  Harrast-eket  River,  Me.,  561;  Portland  Harbor, 

Me.,  563;  channel  in  Back  Cove,  Portland,  Me.,  566;  Sa<J0  River,  Me.,  568;  Bellamy 

River,  N.  H.,  571;  Cocheco  River,  N.  H.,  573;  harbor  of  refuge  at  Little  Harbor, 

N.  H.,  575. 
ExAMiNATioKS  AND  SURVEYS.— Glen  Covo  Harbor,  Me.,  577;  Royals  River,  Me.,  579; 

Parkers  Head  Harbor  and  Channel,  Me.,  581;  Cape  Porpoise  Harbor,  Me.,  583; 

Machias   River,  Me.,  584;  Carvers  Harbor,  Me.,  587;  Georges  River,  Me.,  590; 

Sasanoa  River,  Me.,  592. 
Habbob  LiIKBS. — ^Bookland  Harbor,  Me.,  595. 
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APPEl^DIX  B. 
REPORT  OF  LIEUT.  COL.  8.  M.  MANSFIELD,  CORPS  OF  ENGINEERS. 

Improvements. — Newbnryport  Harbor,  Mass.,  698;  Merrimac  River,  Mass.,  600; 
Powow  River,  Mass.,  602;  Ipswich  River,  Mass.,  603;  Essex  River,  Mass.,  605;  har- 
bor of  refuge.  Sandy  Bay,  Cape  Ann,  Mass.,  606;  Gloucester  Harbor,  Mass.,  601:>; 
Manchester  Harbor,  Mass.,  612;  Salem  Harbor,  Mass.,  613;  Lynn  Harbor,  Mass., 
615;  Winthrop  Harbor,  Mass.,  Mystic  and  Maiden  rivers,  Mass.,  618;  Boston  Har- 
bor, Mass.,  620;  Weymouth  River,  Mass.,  630;  Hingham  Harbor,  Mass.,  631;  Seit- 
uate  Harbor,  Mass.,  632;  Plymouth  Harbor,  Mass.,  635;  Kingston  Harbor,  Mass., 
637;  Wellfleet  Harbor,  Mass.,  638;  Provincetown  Harbor,  Mass.,  639;  Chatham 
Harbor,  Mass.,  641 ;  removing  sunken  vessels  or  craft  obstructing  or  eudangerinj^ 
navigation,  642. 

Examinations  and  Surveys. — ^Manchester  Harbor,  Mass..  at  and  below  the  Point 
of  Rooks,  643;  Plymouth  Harbor,  Mass.,  645;  Chatham  New  Harbor,  Mass.,  647; 
Chelsea  River,  Mass.,  648;  East  Boston  Channel,  Boston  Harbor,  Mass.,  649;  Salem 
Harbor,  Mass.,  651. 

APPENDIX  C. 
REPORT  OF  CAPT.  W.  H.  BIXBY,  CORPS  OF  ENGINEERS. 

Improvements.— Harbor  of  refuge  at  ITyannis,  Mass.,  656;  harbor  of  refuge  at  Nan- 
tucket, Mass.,  658;  Marthas  Vineyard  inuer  harbor  at  Edgartown,  Mass.,  661; 
harbor  at  Vineyard  Haven,  Mass.,  664;  harbor  of  refuge  at  Woods  Hole,  Mass., 
666;  Waroham  Harbor,  Mass.,  667;  New  Bedford  Harbor,  Mass.,  669;  Canapitsit 
Channel,  Mass.,  672;  Taunton  River,  Mass.,  674;  Pawtucket  River,  R.  I.,  676; 
Providence  River  and  Narragansett  Hay,  R.  I..  679;  Green  Jacket  Shoal,  Provi- 
dence River,  R.  I.,  682;  Newport  Harbor,  K.  I.,  683;  harbor  of  refuge  at  Point 
Judith,  R.  I.,  686;  entrance  to  Point  Judith  Pond,  R.  I.,  688;  harbor  of  refuge  at 
Block  Island,  R.  I.,  693;  Pawcatuck  River,  R.  1.  and  Conn.,  696;  harbor  of  refuge 
at  Stonington,  Conn.,  698;  removing  sunken  vessels  or  craft  obstructing  or  endan- 
gering navigation,  701. 

Examinations  and  Surveys. — Mount  Hope  Bay  and  Harbor  of  Fall  River,  Mass., 
727;  stone  bridge  over  Sakonnet  River,  K.  I.,  729;  Onset  Harbor,  Mass.,  737;  Bass 
River,  Mass.,  739;  H^annis  Harbor,  Mass.,  744;  Conanicut  Island,  R.  I.,  745; 
Sakonnet  Point,  R.  I.,  749;  Woods  Hole  and  Little  Woods  Hole  Harbor,  Mass., 
750;  Wickford  Harbor,  R.  I.,  753. 
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REPORT  OF  COL.  HENRY  M.  ROBERT,  CORPS  OF  ENGINEERS. 

Improvements.— Mystic  River,  Conn.,  758;  Thames  River,  Conn.,  760;  Conneoticnt 
River,  Mass.  and  Conn.,  766;  harbor  of  refuge  at  Duck  Island  Harbor,  Conn.,  774; 
New  Haven  Harbor,  Conn.,  777 ;  breakwaters  at  New  Haven,  Coun.,  783 ;  Housatonio 
River,  Conn.,  787;  Bridgeport  Harbor,  Conn.,  791;  Black  Rock  Harbor,  Conn.,  796; 
Saugatuck  River,  Conn.,  800;  Norwalk  Harbor,  Conn.,  804;  Wilsons  Point  Harbor, 
Conn.,  807 ;  Five  Mile  River  Harbor,  Conn.,  809 ;  Stamford  Harbor,  Conn.,  811 ;  har- 
bor at  Cos  Cob  and  Mianus  River,  Conn.,  816;  Port  Che^ster  Harbor,  N.Y.,  818; 
Larchmont  Harbor,  N.Y.,  821;  East  Chester  Creek,  N.  Y.,  823;  Greenport.  Harbor, 
N.Y'.,829;  Port  Jefferson  Harbor,  N.  Y.,  831 ;  Huntington  Harbor,  N.  Y.,  835;  Gleu 
Cove  Harbor,  N.  Y.,  838;  Hushing  Bay,  N.  Y.,  842;  Patchogue  River,  N.Y.,844; 
Browns  Creek,  Sayville,  N.  Y.,  847;  removing  sunken  vessels  or  craft  obstruoting  or 
endangering  navigation.  850. 

Examinations  and  Sirvey. — Harbor  of  West  Haven  and  West  River,  Conn., 
853;  Black  Rock  Harbor,  Conn.,  856;  Greenwich  Harbor,  Conn.,  860;  Byram  Har- 
bor, Conn.,  863;  Port  Chester  H?irbor,  N.  Y.,  865;  Milton  Harbor,  N.  Y.,867;  Echo 
Bay  and  New  Rochelle  Harbor,  N.  Y.,  868;  Greenport  Harbor,  N.  Y.,  870;  Cold 
Spring  Harbor,  N.  Y.,  874;  Hempstead  Harbor,  N.  Y.,  877;  Woodsburg  Channel, 
Hempstead  Bay,  N.  Y.,  879;  Cos  Cob  Harbor  and  Mianus  River,  Conn.,  881. 

Harbor  Lines.— New  Haven  Harbor,  Conn.,  882;  Milford  Harbor,  Conn.,  893. 
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APPENDIX  E. 

REPORT  OF  LIETITT.  COL.  G.  L.  GILLESPIE,  CORPS  OF  ENGINEERS. 

iMPROVEMKNTS- — Hudson  River,  N.  Y., 898;  harbor  at  Saugertiea,  N.  Y.,  910;  harbor 
at  Rondout,  N.  Y.,  913;  Wappinger  Creek,  N.  Y.,  916;  Harlem  River,  N.  Y..  917; 
Eaat  River  and.  Hell  Gat«,  N.  Y.,  930;  Newtown  Creek,  N.  Y.,  935;  Buttermilk 
Channel,  New  Yorlt  Harbor,  N.  Y.,  940;  Gowanus  Bay,  N.  Y.,  943;  New  York  Har- 
bor, N.  Y.,  950;  Jamaica  Bay,  N.  Y.,  958;  Raritan  Bay,  N.  J.,  959;  Sumpawaniis 
Inlet,  N.  Y.,  91^5;  Canarsie  Bay,  N.  Y.,  966;  Sheepshead  Bay,  N.  Y.,  968;  Arthur 
Kill,  N.  \'.  and  N^.  J.,  96J);  channel  between  Staten  Island  and  New  Jersey,  970; 
PaBsaic  River,  N.  J.,  973;  Elizabeth  River,  N.  J.,  978;  Rah  way  River,  N.  J.,  980; 
Raritan  River,  N .  J .,  981 ;  South  River,  N.  J.,  984 ;  Keyport  Harbor,  N.  J.,  987 ;  Mat- 
iawan  Creek,  N.  J.,  988;  Shoal  Harbor  and  Comptou  Creek,  N.  J., 991 ;  Shrewsbury 
River,  N.  J.,  993;  Manasquan  (Squan)  River,  N.  J.,  997;  removing  sunken  vessels 
or  craft  obstraetin|]:  or  endangering  navigation,  998. 
ExAXiNATioxs  ANi>  SURVEY.— Peek sk ill  Harbor,  N.  Y.,  999;  Carrls  River,  N.  Y., 

1016;  Graveaend  Bay,  N.  Y.,  1005;  West  Branch  of  Newtown  Creek,  N.  Y.,  1006; 

Rahway  River,  N.  J.,  1009;  Elizabeth  River,  N.  J.,  1011;  inlet  at  mouth  of  Shark 

River,  N.  J.,' 1013;  Raritan  Bay,  N.  J.,  between  South  Amboy  and  Great  Beds 

Light,  1014. 
Hakbor  LiKKS. — East  River,  N.  Y.,  in  the  vicinity  of  Rikers  Island,  1017. 

PART     II. 
APPEl^DIX  F. 
KEPOBT  OF  MAJ.  C.  W.  RAYMOND,  CORPS  OF  ENGINEERS. 

Improvements. — Delaware  River,  N.  J,  and  Pa.,  1021 ;  harbor  between  Philadelphia, 
Pa.,  and  Camden,  N.  J.,  1032;  Schuylkill  River,  Pa.,  1057;  ice  harbor  at  Marcus 
Hook,  Pa.,  1061;  ice  harbor  at  head  of  Delaware  Bay,  Del.,  1062;  construction 
of  iron  pier  in  Delaware  Bay,  near  Lewes,  Del.,  1062;.  Delaware  Breakwater, 
Del.,  1064;  Rancocas  River,  N,  J.,  1066;  Alloway  Creek,  N.  J.,  1069;  Salem  River, 
N-  J.,  1071;  Goshen  Creek,  N.  J.,  1073;  Frankford  Creek,  Pa.,  1075;  removing 
saDken  vessels  or  craft  obstructing  or  endangering  njivigation,  1078. 

EXAMIXATIONS  AND  SURVEYS. — Delawjvre  River,  between  Trenton  and  Burlington, 
y.  J.,  1080;  Rancocaa River,  N.  J.,  1083 ;  Lumberton  Branch  of  Rancocas  River,  N.  J., 
1086;  Mantua  Creek,  N.  J.,  1088;  Salem  River,  N.  J.,  1091 ;  inside  of  Absecon  Inlet, 
X.  J.,  1094 ;  Buckshutem  Creek,  N.  J.,  1096;  Cold  Spring  Inlet,  N.  J.,  1098;  Susque- 
hanna River,  Pa.,  between  Nanticoke  and  Pittston,  1100;  Cooper  Creek,  N,  J,,  1102; 
Dennis  Creek,  N.  J.,  11(^. 

APPEI^DIX  G. 

REPORT    OF    WILLIAM    F.   SMITH,  LT^^ITED    STATES    AGENT,  MAJOR    OF 
ENGINEERS,  UNITED  STATES  ARMY,  RETIRED. 

biFROVKMKNTS. — Wilmington  Harbor,  Del.,  1110;  ice  harbor  at  New  Cattle,  Del., 
1113:  Appoqninimink  River,  Del.,  1114;  Smyrna  River,  Del.,  1115;  Murderkill 
River,  Del.,  1118;  Mispillion  River  Del.,  1120;  Broadkiln  River,  Del.,  1122;  inland 
waterway  from  Chincoteague  Bay,  Va.,  to  Delaware  Bay,  at  or  near  Lewes,  Del., 
1123:  Susqaehanna  River  above  and  below  Havre  de  Grace,  Md.,  1125;  Elk  River, 
Md.,  1126;  Fairlee  Creek,  Md.,  1127;  Chester  River,  Md.,  from  Crumpton  to  Jones 
Landing,  1128;  Choptank  River,  Md.,  1130;  La  Trappe  River,  Md.,  1132;  Warwick 
River,  Md.,  1134;  Cambridge  Harbor,  Md.,  1136;  Broad  Creek  River,  Del.,  1138; 
Wicomico  River,  Md.,  1140;  Manokin  River,  Md.,  1143;  harbor  and  approaches  at 
Cape  Charles  City,  Va.,  1145;  removing  sunken  vessels  or  craft  obstructing  or 
^idangeriug^  navigation,  1146. 

Examixations  and  Surveys. — Christiana  River,  above  Wilmington  to  Newport, 
DeL,  1147;  Mahon  River,  Del.,  1149;  mouth  of  Broa<lkiln  River,  Del.,  1151;  canal 
from  Pocomoke  River,  Md.,  to  Indian  River,  Del.,  1154;  Hunting  Creek,  Va.,  1156; 
internal  waterway  from  Franklin  City,  Va.,  southward  to  Cape  Charles,  1158; 
Rock  Hall  Harbor,  Md.,  1162;  Nanticoke  River,  in  Delaware,  1165:  Pocomoke 
River,  with  a  view  of  uniting  its  waters  with  Sinepuxent  Bay,  and  improvement 
between  Snow  Hill  and  Shad  Landing,  1167 ;  Susquehanna  River  from  1  mile  below 
HaTxe  de  Grace  to  1  mile  above  Port  Depoeit,  Md,,  1169 
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APPENDIX  H. 

REPORT  OF  LIEUT.  COL.  PETER  C.  HAIN8,  CORPS  OF  ENGINEERS. 

Improvements. — Patapsco  River  and  channel  to  Baltimore,  Md.,  1175;  channel  to 
Curtis  Bay  in  Patapsco  River,  Baltimore  Harbor,  Md.,  1181;  James  River,  Va., 
1182;  protection  of  Jamestown  Island,  ya.;1192;  route  for  Chesapeake  and  Dela- 
ware Canal,  1195. 

Examination  and  Survey.— Harbor  at  Claiborne,  Md.,  1199;  Baltimore  Harbor, 
:Md.,  1201. 

APPENDIX  I. 

REPORT  OF  MAJ.  CHAS.  E.  L.  B.  DAVIS,  CORPS  OF  ENGINEERS. 

Improa'EMENTS.— Potomac  River  at  Washington,  D.  C,  1203;  Anacostia  River  at 
Washington,  D.  C,  1217;  Occoquan  Creek,  Va.,  1219;  Aqiiia  Creek,  Va.,  1224; 
Nomini  Creek,  Va.,  1228;  Lower  Machodoc  Creek,  Va.,  1231;  Rappahannock  River, 
Va.,  1254;  Urbana  Creek,  Va.,  1239;  York  River,  Va.,  1241;  Mattaponi  River,  Va., 
1246;  Pamnnkey  River,  Va.,  1249. 

Examinations  and  Surveys. — Chapel  Point  Harbor,  Md.,  1252;  Quantico  Creek, 
Va.,  1254;  Great  Wicomico  River,  Va.,  1256;  Little  Wicomico  River,  Va.,  1258; 
Jacksons  Creek,  Va.,  1261;  Ware  River,  Va.,  1263;  Harris  Creek  pron^  of  Back 
River,  Va.,  1265;  bar  at  northwest  entrance  of  Milford  Haven  from  Piankatank 
River,  Va.;  1267;  mouth  of  Cranes  Creek,  Va.,  1271. 

APPENDIX  J. 

REPORT  OF  CAPT.  T.  L.  CASEY,  CORPS  OF  ENGINEERS. 

Improvements. — Harbor  of  Norfolk  and  its  approaches,  Va.,  1275;  approach  to 
Norfolk  Harbor  and  the  United  States  navy-yard  at  Norfolk,  Va.,  1279;  Nanae- 
mond  River,  Va.,  1280;  Chickahominy  River,  Va.,  1282;  Appomattox  River,  Va., 
1284;  inland  water  route  from  Norfolk,  Va.,  to  Albemarle  Sound,  N.  C,  throagh 
Currituck  Sound,  1286;  North  Landing  River,  Va.  and  N.  C,  1289;  Roanoke  River, 
N.  C,  1290;  Pasquotank  River,  N.  C,  1293;  Mackeys  Creek,  N.  C,  1294;  remov- 
ing sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1295. 

Examinations  and  Surveys.— Waterways  connecting  Dismal  Swamp  Canal,  Va., 
with  sounds  of  North  Carolina,  1296:  Lvons  Creek,  Va.,  1297;  Deep  Creek  Branch 
of  Elizabeth  River,  Va.,  1298;  Western  Branch  of  Elizabeth  River,  Va.,  1300; 
Nandua  Creek,  Va.;  1802. 

APPEi^DIX  K. 

REPORT  OF  MAJ.  W.  S.  STANTON,  CORPS  OF  ENGINEERS. 

Improvkments.— Ocracoke  Inlet,  N.  C,  1306;  Fishing  Creek,  N.  C,  1311;  Pamlico 
and  Tar  rivers,  N.  C,  1312;  Contentnia  Creek,  N.  C,  1314;  Trent  River,  N.C., 
1316;  Neuse  River,  N.C,  1319;  inland  waterway  between  Newbern  and  Beaufort, 
N.  C,  1321;  harbor  at  13eaufort,  N.  C,  1323:  inland  waterway  between  Beaufort 
Harbor  and  New  River,  N.  C,  1325;  inland  waterway  between  New  River  and 
Swansboro, N.C,  1327;  New  River.  N.C,  1328;  North  East  (Cape  Fear) River,  N. 
C,  1330;  Black  River,  N.  C,  1331;  Cap*i  Fear  River  above  Wilmington,  N.  C, 
1333;  Cape  Fear  River  at  and  below  Wilmington,  N.  C.  1335;  Lock  woods  Folly 
River,  N.  C,  1345;  Georgetown  Harbor,  S.  (\,  1347;  Winyaw  Bay,  S.  C,  1349; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1356. 

Examinations  and  Surveys. — Turners  Cut,  N.  C,  1357;  Scuppemong  River,  N.  C, 
1360;  Tar  River,  N.  C.  1365;  South  Creek,  N.  C,  1366;  Drum  Inlet,  N.  C,  1372; 
Core  Sound,  N.  C,  1373;  Cape  Lookout  harbor  of  refuge,  N.C,  1375;  wat«rroate 
from  mouth  of  North  River  to  Hoau fort  Harbor,  N,  C,  1380;  Alligator  River,  N.  C, 
1384;  North  East  (Cape  Fear;  Kivor,  N,  C;  1389. 
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APPEI^DIX  L. 

KEPORT  OF  CAPT.  FREDERIC  V.  ABBOT,  CORPS  OF  ENGINEERS. 

Improvements. — Waocamaw  River,  N.  C.  and  S.  C,  1391;  Lumber  River.  N.  C.  and 
.S.  C,  1395;  Little  Pedee  River,  S.  C,  1398;  Great  Pedee  River,  rf.  C,  1401;  Clark 
River,  S.  C,  1404;  Mingo  Creek,  8.  C,  1405;  Santee  River,  8.  C,  1408;  Wateree 
River,  S.  C,  1415;  Coiigaree  River,  8.  C,  1418;  harbor  at  Charleston,  8.  C,  1421; 
AsliIejRiver,S.  C,  1433;  WappooCut,8.C.,  1434;  Edisto  River,  8.  C,  1438;  Salka- 
Ii3t4:bie  River,  S.  O.,  1440;  Beaufort  River,  8.  C,  1443;  removing  sunken  vessels  or 
craft  obstnicting  or  endangering  navigation,  1447. 

APrE]N^DIX  M. 

REPORT  OF  CAPT.  O.  M.  CARTEii,  CORPS  OF  ENGINEERS. 

biPRO^^EMKNTS. — Savannah  Harbor,  Ga.,  1449;  Savannah  River,  Ga.,  1465;  Savannah 
River  above  AQgnsta,Ga.,  1470;  Darien  Harbor,  Ga.,  1473;  Altamaha  River,  Ga., 
1477;  Oconee  Kiver,  Ga.,  1481;  Ocmulgee  River,  Ga.,  1485;  Brunswick  Harbor,  Ga., 
M80;  Brunswick  Outer  Bar,  Ga.,  1501 ;  Jekyl Creek,  Ga.,  1504 ;  Cumberland  Sound, 
i  Ga.,1508;  inside  water  route  between  Savannah,  Ga  ,  and  Fernandina,  Fla.,  1515; 
rpmoving  sankeu  vessels  or  craft  obstructing  or  endangering  navigation.  1519. 

Surveys. — Savannah  River,  Ga.,  between  Spirit  Island  and  point  where  Charleston 
ud  Savannah  Railroad  crosses,  1520;  steamboat  channel  between  Beaufort,  8.  C, 
and  Savannah,  Ga.;  1521. 

APPENDIX  K 
REPOBT  OF  MAJ.  T.  H.  HANDBURY,  CORPS  OF  ENGINEERS. 

IxpROVSMSNTS. — St.  Johns  River,  Fla.,  1529;  Upper  St.  Johns  River,  Fl a.,  1534; 
Voliuia  Bar,  Fla.,  1536;  Ocklawaha  River,  Fla.,  1537;  St.  Augustine  Harbor,  Fla., 
1539;  Indian  River,  Fla.,  1541 ;  northwest  entrance,  Key  West  Harbor,  Fla.,  1546; 
Caloosahatchee  River,  Fla.,  1549;  Charlotte  Harbor  and  Pease  Creek,  Fla.,  1551; 
Saraaota  Bay,  Fla.,  1553;  Manatee  Kiver,  Fla.,  1555;  Withlacoochee  River,  Fla., 
1556;  Sawanee  River,  Fla.,  1558;  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  1560. 

Examinations  and  Surveys. — St.  Johns  River,  Fla.,  at  Orange  Mills  Flats,  near 
Ptftlatka,  and  channel  to  Sanford  and  points  above,  1.560;  St.  Lucia  Inlet  and 
River,  Fla.,  1564;  entrance  to  Biscayne  Bay,  Fla.,  1566;  Tampa  Bay,  Fla.,  from 
Port  Tampa  to  mouth,  1570;  Anclote  River,  Fla.,  1573;  Crystal  River,  Fla.,  at  its 
month,  1576:  Withlacooche  River,  Fla.,  from  mouth  to  head  of  navigation,  1579; 
8t.  Johns  River.  Fla.,  from  Jacksonville  to  the  ocean,  1586;  harbor  at  Cape  Can- 
avenO,  Fla.,  1604. 

APPENDIX  O. 
REPORT  OF  MAJ.  F.  A.  MAHAN,  CORPS  OF  ENGINEERS. 

iMPROVEMBirrs. — Apalachicola  Bay,  Fla.,  1611;  Apalachicola  River,  the  Cut-off,  and 
Lower  Chipola  River,  Fla.,  1615;  Flint  River,  Ga.,  1617;  Chattahoochee  River, 
6a.  and  Ala.,  1619;  Choctawhat^jhee  River,  Fla.  and  Ala.,  1626;  harbor  at  Pensa- 
cola,  Fla.,  1629;  Escambia  and  Conecuh  rivers,  Fla.  and  Ala.,  1661 ;  Alabama  River, 
Ala.,  1663;  Coosa  River,  Ga.  and  Ala,,  1670;  operatin<;  and  care  of  canals  and  other 
works  of  navigation  on  Coosa  River,  Ga.  and  Ala.,  1679. 

ExAMJKATlON.— %arrabelle  Bar  and  Harbor,  Fla.,  1680. 

APPENDIX  P. 

REPORT  OF  MAJ.  A.  N.  DAMRELL,  CORPS  OF  ENGINEERS. 

I»R0VK3iKNT8. — Mobile  Harbor,  Ala.,  1683;  Black  Warrior  River,  Ala.,  from  Tus- 
caloosa to  Daniels  Creek,  1691;  Warrior  and  Tombigbee  rivers,  Ala.  and  Miss., 
1892;  Noxubee  River,  Miss.,  1699;  Pascagoula  River,  Miss.,  1700;  Chickasahay 
River,  Miae.,  1703;  Leaf  River,  Miss.,  1704;  harbor  at  Biloxi  Bay,  Miss.,  1705;  Pearl 
Kiver  below  Jackson,  Miss.,  1706;  Peatl  River  between  Carthage  and  Jackson, 
Miss.,  1708;  Pearl  River  between  Edinburg  and  Carthage,  Miss.,  1710;  Bo^ue 
Chitto,  La.,  1711;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
Bavtgation,  1712. 

EiAMiKATiONS  AND  SXJRVBY.— Bar  in  Horn  Island  Pass,  Miss.,  1714;  Noxubee  River, 
Miss.,  from  Macon  to  mouth  of  Hashuqua  Creek,  1715;  channel  between  Mobile 
Bay  and  Miasissi^ppl  Sound,  1716. 
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PART    III. 

APPENDIX  Q. 

REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 
Inspection  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  1725. 

APPENDIX  E. 

REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

Improvements. — Chefancte  River  and  Bogue  Falia,  La.,  1742;  Tickfaw  River  and 
its  tributaries,  La.,  1744;  Amite  River  and  Bayou  Manchac,  La.,  1747;  Bayou 
Lafourche,  La.,  1750;  Bayou  Terrebonne,  La.,  1753;  Bayou  Plaquemine,  Graad 
River,  and  Pigeon  bayous,  La.,  1754;  Bayou  Courtableau,  La.,  1760;  Bayou  Teche, 
La.,  1763;  channel,  bay,  and  passes  of  Bayou  Vermilion,  La.,  1766;  Mermentau 
River  and  tributaries,  La.,  1768;  mouth  and  passes  of  Calcasieu  River,  La.,  1770; 
harbor  at  Sabine  Pass,  Tex.,  1774;  Sabine  River,  Tex.,  1778;  Neches  River,  Tex., 
1781;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation, 
1782. 

Examinations. — Bayou  Bonfuca,  La.,  1783;  Chefuncte  River  and  Bogue  FaUa,  La., 
1784;  Tickfaw  River  and  tributaries,  La.,  1786;  Bayou  Teche,  La.,  from  St.  Martin^ 
ville  to  Port  Barre,  1788 ;  channel  through  Sabine  Lake,  Tex.,  from  mouths  of  Sabine 
and  Neches  rivers  to  head  of  pass  to  Gulf  of  Mexico,  1790. 

APPENDIX  S. 
REPORT  OF  CAPT.  JOHN  MILLIS,  CORPS  OF  ENGINEERS. 
Examinations.— Baton  Rouge  Harbor,  La.,  1793;  harbor  at  Bayou  Sara,  La.,  1795. 

APPENDIX  T. 

REPORT  OF  MAJ.  A.  M.  MILLER,  CORPS  OF  ENGINEERS. 

Improvements.— Entrance  to  Galveston  Harbor,  Tex.,  1797;  ship  channel  in  Gal- 
veston Bay,  Tex.,  1806;  channel  in  West  Galveston  Bay,  Tex.,  1809;  Trinity  River, 
Tex.,  1813;  Cedar  Bayou,  Tex.,  1815;  Buffalo  Bayou,  Tex.,  1816;  harbor  at  Brazoa 
Santiago,  Tex.,  1819. 

Examination.s  and  Survey. — Colorado  River  from  mouth  to  Wharton,  Tex.,  1821 ; 
Guadalupe  River,  Tex.,  from  mouth  to  Cuero,  1826 ;  bar  and  harbor  at  Brazos  San- 
tiago, Tex.,  1830;  Brazos  River,  Tex.,  from  Waco  to  Richmond,  1833;  Brazos  River, 
Tex.,  from  Velaseo  to  Richmond,  1838. 

APPENDIX  U. 

REPORT  OF  CAPT.  J.  H.  WILLARD,  CORPS  OF  ENGINEERS. 

Improvements.— Red  River,  La.  and  Ark.,  1848;  Red  River  above  Fulton,  Ark., 
1881;  Cypress  Bayou,  Tex.  and  La.,  1885;  Ouachita  and  Black  rivers,  Ark.  and 
La.,  1887;  bayous  D'Arboune  and  Corney,  La.,  1914;  Bayou  Bartholomew,  La. 
and  Ark.,  1917;  Bcpuf  River,  La.,  1920;  Tensas  River  and  Bayou  Ma^on,  La.,1923; 
Big  Black  River,  Miss.,  1926;  Yazoo  River,  Miss.,  1929;  mouth  of  the  Yazoo  River, 
Miss.,  1933;  Tchula  Lake,  Miss.,  1942;  Tallahatchie  River,  Miss.,  1945;  Steele 
and  Washington  bayous,  Miss.,  1948;  Big  Sunflower  River,  Miss.,  1949;  Big  Hatchee 
River,  Tenn.,  1952 ;  water  gauges  on  Mississippi  River  and  its  principal  tnbutarlea, 
1955. 

Examinations.— Bayou  Dugdomona,  La.,  1961;  Bayou  Castor,  La.,  1962;  Little 
River,  Ark.,  from  Fulton  to  White  Cliffs,  1965;  B(Buf  River,  Ark.,  above  Wallaces 
Landing,  1969;  Bayou  Ma^on,  Ark.,  above  Floyd,  1974;  Yalobusha  River,  Miss., 
1979;  Little  River,  La.,  1984;  Bogue  Phalia,  Miss.,  at  "  The  Narrows,'*  1988;  Bear 
Creek,  Miss.,  1990. 
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APPENDIX  V. 
BEPORT  OP  LIEUT.  WILLIAM  L.  8IBERT,  CORPS  OF  ENGINEERS. 

iMPROVEMKKTS. — Removing  obstructions  in  Arkansas  River,  Ark.  and  Kans.,  1995; 

Arkansas  River,  Ark.,  1998:  Fourche  Le  Fevre  River,  Ark.,  2013;  Petit  Jean  River, 

ixk..  2015;  White  River,  Ark.,  2017;  Cache  River,  Ark.,  2024;  Black  River,  Ark. 

aid  Mo.,  2025;  Current  River,  Ark.  and  Mo.,  2029;  St.  l^ancis  River,  Ark.,  2031; 

St.  Francis  River,  Mo.,  2035;  removing  sunken  vessels  or  craft  obstructing  or 

endangering  navigation,  2037. 
Examinations. — Cache  River  to  Riverside,  Ark.,  2037 ;  St.  Francis  River,  from  the 

Sank  Lands  to  Greenville,  Mo.,  2040. 

APPENDIX  W. 

REPORT  OF  MAJ.  CHARLES  J.  ALLEN,  CORPS  OF  ENGINEERS. 

hovovEMKNTs. — Removing  snags  and  wrecks  from  Mississippi  River,  2043;  Missis- 
smpi  River  between  Ohio  and  Missouri  rivers,  2059;  harbor  at  St.  Louis,  Mo.,  2091: 
Kaskaskia  River,  lU.,  2093. 

APPENDIX  X. 

REPORT  OF  LIEUT.  CHARLES  KELLER,  CORPS  OF  ENGINEERS. 

Impro^'Kments. — Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi 
River,  2095;  Mississippi  River  between  mouth  of  Missouri  River  aud  Minneapolis, 
2108;  operating  aud  care  of  Des  Moiues  Rapids  Canal  aud  Dry  Dock,  2152;  oper- 
ating and  care  of  Galena  River  improvement,  111.,  2157;  Mississippi  River  between 
Minneapolis  and  St.  Paul — construction  of  Lock  and  Dam  No.  2,  2158. 

Examinations  and  Surveys.— Qniucy  Bay,  111.,  2159:  La  Crosse  Harbor,  Wis., 
2162;  east  bank  of  Mississippi  River  from  Warsaw  to  Quincy,  111.,  2163 ;  west  bank 
of  MiHsisHippi  River  from  Flint  Creek  to  the  Iowa  River,  2168. 

APPENDIX  Y. 

REPORT  OF  MAJ.  W.  A.  JONES,  CORPS  OF  ENGINEERS. 

Improvkmxnts. — Mississippi  River  above  Falls  of  St.  Anthony,  Minn.,  2171;  con- 
stmction  of  reseirvoirs  at  headwaters  of  Mississippi  River.  2174;  operating  and 
care  of  reservoirs  at  headwaters  of  Mississippi  River,  2179 ;  Chippewa  River,  includ- 
ing Yellow  Banks,  Wis.,  2183;  St.  Croix  River,  Wis.  and  Miun.,  2191;  Minnesota 
River,  Minn.,  2194;  Red  River  of  ihe  North,  Miun.  and  N.  Dak.,  2197;  gauging 
Mississippi  River  at  or  near  St.  Paul,  Minn.,  2202;  surveys  for  reservoirs  at  sources 
of  Mississippi,  St.  Croix,  Chippewa,  and  Wisconsin  rivers,  2206. 

Examinations. — Minnesota  River,  Minn.,  with  view  to  protecting  banks  opposite 
borough  of  Belle  Plaine  and  at  and  near  Mankato,  2206;  Big  Stone  Lake,  Minn., 
with  view  to  construction  of  reservoirs,  2208;  Red  Lake  River,  Minn.,  from  Thief 
River  Falls  to  Red  Lake,  2211. 

APPBI^DIX  Z. 

REPORT  OF  CAPT.  H.  F.  HODGES,  CORPS  OF  ENGINEERS. 

IxpBOVKMENTS.— Missouri  River  between  Stubbs  Ferry,  Mont.,  and  the  lower  limits 
of  Sioux  City,  Iowa,  2213 ;  removal  of  snags  and  other  obstructions  in  Missouri 
River  above  Sioux  City,  Iowa,  2238;  Yellowstone  River,  Mont,  and  N.  Dak.,  2240; 
examination  of  Nebraska  side  of  the  Missouri  River  opposite  Sioux  City,  Iowa, 
2340;  Tongue  River,  Mont.,  2243. 

APPENDIX  A  A. 
REPORT  OF  CAPT.  JOHN  BIDDLE,  CORPS  OP  ENGINEERS. 

IKPROVSMBNTS.— Obion  River,  Tenn^  2245;  Forked  Deer  River,  Tenn.,2247;  Cum- 
berland River,   Tenn.  and  Ky.,  22&();  Cauey  Fork  River,  Tenn.,  2264. 

ScRVBY. — Forked  Deer  River,  from  Dyersburg,  Tenn.,  to  the  Obion  River  and  thenoe 
to  the  Mississippi,  2266. 
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APPENDIX  B  B. 
REPORT  OF  CAPT.  THEO.  A.  BINGHAM,  CORPS  OF  ENGINEERS. 

Improvements. — ^Tennessee  River,  2283 ;  operating  and  care  of  Mnscle  Shoals  Canal^ 
Tennessee  River,  2305;  Hiwassee  River,  Tenn.,  2311;  French  Broad  and  Little 
Pigeon  rivers,  Teun.,  2313;  Clinch  River,  Tenn.,  2318. 

APPENDIX  C  C. 
REPORT  OF  LIEUT.  COL.  AMOS  STICKNEY,  CORPS  OF  ENGINEERS. 

Improvements. — Ohio  River,  2322;  operating  snag  boat  on  Ohio  River,  2355;  oper- 
ating and  care  of  Davis  Island  Dam,  Ohio  River,  near  Pittsburg,  Pa.,  2359;  movable 
dam  in  Ohio  River  below  mouth  of  Beaver  River,  Pa.,  2363 ;  ice  harbor  at  month 
of  Muskingum  River,  Ohio,  2368;  Muskingum  River,  Ohio,  2370;  operating  and 
care  of  locks  and  dams  on  Muskingum  River,  Ohio,  2371 ;  removing  sunken  vessels 
or  craft  obstructing  or  endangering  navigation,  2384. 

Examination  and  Surveys. — Ohio  River  at  Ironton,  Ohio,  2385;  Evansville  Har- 
bor, Ind.,  2388 ;  Muskingum  River,  Ohio,  from  Zanesville  to  Dresden,  2390. 

APPENDIX  D  D. 
REPORT  OF  MAJ.  R.  L.  HOXIE,  CORPS  OF  ENGINEERS. 

Improvements. — Monongahela  River,  W.  Va.  and  Pa.,  2396;  operating  and  care  of 
locks  and  dams  Nos.  8  and  9,  Monongahela  River,  2400;  purchase  of  Lock  and  Dam 
No.  7,  Monongahela  River,  2403;  purchase  of  Lock  and  Dam  No.  6,  Monongahela 
River,  Cheat  River,  W.  Va.,  2404;  Allegheny  River,  Pa.,  2406;  dam  at  Herr  Island, 
Allegheny  River,  near  Pittsburg,  Pa.,  2410. 

Examination.— Tionesta  River  (Creek),  Pa.,  2417. 

Harbor  Lines. — Pittsburg  Harbor,  Pa.,  and  on  both  sides  of  the  Ohio  River  as  far 
down  as  Davis  Island  Dam,  2420. 

APPENDIX  E  E. 

REPORT  OF  CAPT.  J.  G.  WARREN,  CORPS  OF  ENGINEERS. 

Improvements. — Falls  of  the  Ohio  River  at  Louisville,  Ky.,  2427;  Indiana  Chute, 
Falls  of  the  Ohio  River,  2431 ;  operating  and  care  of  Louisville  and  Portland  Canal, 
Ky.,  2434;  Wabash  River,  Ind.  and  111.,  2441 ;  White  River,  Ind.,  2445. 

APPENDIX  F  F. 

REPORT  OF  LIEUT.  COL.  PETER  C.  HAllJS,  CORPS  OF  ENGINEERS. 

Improvements. — Great  Kanawha  River,  W.  Va.,  2447;  operating  and  care  of  locks 
and  dams  ou  Great  Kanawha  River,  W.  Va.,  2458;  Elk  River,  W.  Va.,  2460;  Gau- 
ley  River,  W.  Va.,  2462;  New  River,  Va.  and  W.  Va.,  2465. 

Examinations.— Big  Coal  and  Little  Coal  rivers,  W.  Va.,  2465;  Elk  River,  W.  Va.^ 
2466. 

APPENDIX  G  G. 

REPORT  OF  MAJ.  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERS. 

Improvements. — Tradewater  River,  Ky.,  Lock  No.  2,  Green  River,  at  Rumsey,  Ky., 
2470;  Green  River,  above  mouth  of  Big  Barren  River,  Ky.  (Lock  No.  5),  2473; 
operating  and  care  of  locks  and  dams  on  Green  and  Barren  nvers,  Ky .,  2475 ;  Rough 
River,  Ky.,  2481 ;  Kentucky  River,  Ky.,  2484;  operating  and  care  of  locks  and  dams 
on  Kentucky  River,  Ky.,  2489 ;  Licking  River,  between  Farmers  and  West  Liberty, 
Ky.,  Big  Sandy  River,  W.  Va.  and  Ky.,  2498;  Levisa  Fork  of  Big  Sandy  River, 
Ky.,2503;  Tug  Fork  of  Big  Sandy  River,  W.  Va.  and  Ky.,2505;  Guyandotte  River. 
W.  Va.,  2508 :  Little  Kanawha  River,  W.  Va.,  2510;  operating  and  care  of  lock  and 
dam  on  Little  Kanawha  River,  W.  Va.,  2511. 

Examinations.— Licking  River,  Ky.,  for  an  ice  harbor  and  lock  and  dam  near  its 
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mouth,  2513;  Guyandotte  River,  W.Va.,  2517;  Little  Kanawha  River,  W.  Va.,  2520. 
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PART     IV. 
APPENDIX    HH. 

REPORT  OF  MAJ.  CLINTON  B.  SEARS,  CORPS  OF  ENGINEERS. 

IMPKOVBMENTS. — HarboT  at  Grand  Marais,  Minn.,  2528;  harbor  at  Agate  Bay,  Minn., 
2530;  harbor  at  Dulnth,  Minn.,  2533;  harbor  at  Superior  Bay  and  St.  Loais  Bay, 
Wis.,  2549^  harbor  at  Ashland,  Wis.,  2554 ;  harbor  at  Ontonagon,  Mich  ,  2557 ;  Eagle 
Harbor,  Mich.,  2560;  waterway  from  Keweenaw  Bay  to  Lake  Superior,  Mich.,  2561 ; 
harbor  at  Marquette,  Mich.,  2571;  harbor  of  refuge  at  Grand  Marais,  Mich.,  2576. 

Examinations  and  Surveys. — Harbors  of  Superior,  Wis.,  and  iJuluth,  Minn.,  2579; 
mouth  of  Iron  River,  Lake  Superior,  Flag  Lake,  and  mouth  of  Flag  River,  Wis., 
2580;  AUouez  Bay,  Wis.,  2584;  canal  connecting  Lake  Superior  and  Mississippi 
River,  2587. 

Harbob  Links. — St.  Louis  Bay,  around  Grassy  Point,  Minn,  and  Wis.,  and  along 
St.  Louis  River  above  Grassy  Point  as  far  as  Spirit  Lake,  2588. 

APPENDIX  II. 
REPORT  OF  CAPT.  CARL  T.  PALFREY,  CORPS  OF   ENGINEERS. 

IliPROTSMENTS.— Manistique  Harbor,  Mich.,  2592;  Cedar  River  Harbor,  Mich.,  2593; 
Menominee  Harbor,  Mich,  and  Wis.,  2.595;  Menominee  River,  Mich,  and  Wis., 
2599;  Oconto  Harbor,  Wis.,  2600;  Pensaukee  Harbor,  Wis.,  2602;  Green  Bay  Harbor, 
Wis.,  2603;  Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  2606;  operating  and 
care  of  Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  2612;  harbor  of  refuge  at 
entrance  of  Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  2614 ;  Ahnapee  Harbor, 
Wis.,  2617;  Kewaunee  Harbor,  Wis.,  2620;  Two  Rivers  Harbor,  Wis.,  2623;  Mani- 
towoc Harbor,  Wis.,  2626;  Sheboygan  Harbor,  Wis.,  2630;  Port  Washington  Har- 
bor, Wis.,  2634 ;  harbor  of  refuge  at  Mil  waukee  Bay,  Wis. ,  2637 ;  Milwaukee  Harbor, 
Wis.,  2640;  Racine  Harbor,  Wis.,  2645;  Kenosha  Harbor,  Wis.,  2649;  Waukegan 
Harbor,  111.,  2653;  Fox  River,  Wis.,  2657;  operating  and  care  of  locks  and  dams  on 
Fox  River,  Wis.,  2666 ;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  2681. 

Examinations. — Oconto  River,  Wis.,  2681;  Whitefish  River,  Mich.,  for  a  harbor  at 
mouth  in  Little  Bay  de  Noc,  2684. 

Harbor  Links. — Milwaukee  River  at  Milwaukee,  Wis.,  2686;  Fox  River  along  the 
city  fronts  of  Green  Bay  and  Fort  Howard,  Wis.,  2687. 

APPENDIX  J  J. 

REPORT  OF  MAJ.  W.  L.  MARSHALL,  CORPS  OF  ENGINEERS. 

IMPROTCMENTS. — Chicago  Harbor,  111.,  2693;  Calumet  Harbor,  111.,  2701;  Calumet 
River,  111.  and  Ind  ,  2706;  Illinois  River,  111.,  2714;  operating  and  care  of  La 
Grange  and  Kampsville  locks  and  dams,  Illinois  River,  111.,  2723;  Illinois  and  Mis- 
sissippi Canal,  111.,  2726, 2770. 

Survey.— Calumet  Harbor,  111.,  2771. 

APPENDIX  K  K. 
REPORT  OF  LIEUT.  COL.  G.  J.  LYDECKER,  CORPS  OF  ENGINEERS. 

Improvements.— Michigan  City  Harbor,  Ind.,  2776;  St.  .Toseph  Harbor,  Mich.,  2782; 
St.  Joseph  River,  Mich.,  2786;  South  Haven  Harbor,  Mich.,  2787;  Saugatuck  Har- 
bor, Mich.,  2790;  Holland  (Black  Lake)  Harbor,  Mich.,  2793;  Grand  Haven  Harbor, 
Mich.,  2795;  Muskegon  Harbor,  Mich.,  2799;  White  Lake  Harbor,  Mich.,  2802; 
Pentwater  Harbor,  Mich.,  2804;  Ludington  Harbor,  Mich.,  2806;  Manifltee  Harbor, 
Mich.,  2808;  harbor  of  refuge  at  Portage  Lake,  Manistee  County,  Mich.,  2811; 
Frankfort  Harbor,  Mich.,  2813;  Charlevoix  Harbor,  Mich.,  2816;  Petoskey  Harbor, 
Mich.,  2818 ;  dredging  at  harbors  on  east  shore  of  Lake  Michigan,  2822 ;  Cheboygan 
Harbor,  Mich.,  2823;  Alpena  Harbor  (Thunder  Bay  River)  Mich.,  2826;  Saginaw 
River,  Mich.,  2828;  harbor  of  refuge  at  Sand  Beach,  Lake  Huron,  Mich.,  2831; 
Black  River  at  Port  Huron, Mich.,  283i;  mouth  of  Black  River,  Mich.,  2836;  Clin- 
ton River,  Mich.,  2837;  Rouge  River,  Mich.,  2839;  turning  basin  in  Rou^e  River, 
Mich.,  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  2840. 

Examinations. — Kalamazoo  River,  Mich.,  2841;  Kawkawlin  River,  Mich.,  28^16; 
Tittabawassee  River,  Mich.,  2848;  Shiawassee,  Bad,  and  Flint  rivers,  Mich.,  2852; 
CUnton  River,  Mich.,  2857. 
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APPENDIX  LL. 
KEPORT  OF  COL.  O.  M.  POE,  CORPS  OF  ENGINEERS. 

Improvements. — Ship  channel  connecting  the  waters  of  the  Great  Lakes  between 
Chicago,  Duluth,  and  Buffalo,  2859;  operating  and  care  of  St.  Marys  Falls  Canal, 
Mich.,  2867;  St.  Marys  River  at  the  Falls,  Mich.,  2888;  Hay  Lake  Channel,  St. 
Marys  River,  Mich.,  3048;  St.  Clair  Flats  Canal,  Mich.,  3063;  operating  and  care 
of  St.  Clair  Flats  Canal,  Mich.,  3064;  Detroit  River,  Mich.,  3066. 

Harbor  Lines. — Lake  St.  Clair,  Mich.,  from  lower  end  of  Grossepoint  to  MUk  River, 
3069. 

PART  V. 

APPENDIX  M  M. 

REPORT  OF  LIEUT.  COL.  JARED  A.  SMITH,  CORPS  OF  ENGINEERS. 

Improvements. — Monroe  Harbor,  Mich.,  3071;  Toledo  Harbor,  Ohio,  3074;  Port 
Clinton  Harbor,  Ohio,  3081 ;  Sandusky  Harbor,  Ohio,  3083 ;  Sandusky  River,  Ohio, 
3091;  Huron  Harbor,  Ohio,  3092;  Vermilion  Harbor,  Ohio,  3096;  Black  River 
Harbor,  Ohio,  3097;  Cleveland  Harbor,  Ohio,  3100 ;  Fairport  Harbor,  Ohio,  3107; 
Ashtabula  Harbor,  Ohio,  3113;  Conneaut  Harbor,  Ohio,  3117. 

Survey.— Ashtabula  Harbor,  Ohio,  3122. 

Harbor  Lines. — Cleveland  Harbor,  Ohio,  3127 ;  Fairport  Harbor,  Ohio,  3130. 

APPENDIX  N  >T. 
REPORT  OF  MAJ.  E.  H.  RUFFNER,  CORPS   OF  ENGINEERS. 

Improvements. — Erie  Harbor,  Pa.,  3135;  Presque  Isle  Peninsula,  Erie  Harbor,  Pa., 
3142;  Dunkirk  Harbor,  N.  Y.,  3143;  Buffalo  Harbor,  N.  Y.,  3146;  survey  aud  plan 
for  extending  the  present  outer  breakwater  at  Buffalo,  N.  Y.,  to  Stony  Point,  3149; 
Tonawanda  Harbor  and  Niagara  River,  N.  Y.,  3162;  Niagara  River  from  Tona- 
wanda  to  Port  Day,  N.  Y.,  3166;  Wilson  Harbor,  N.  Y.,  3168;  Olcott  Harbor,  N.  Y., 
3171 ;  Oak  Orchard  Harbor,  N.  Y.,  3172. 

Examination.— Dunkirk  Harbor,  N.  Y.,  3173. 

Harbor  Lines. — Outer  harbor,  Buffalo,  N.  Y.,  3176;  Niagara  River  in  the  vioinitj 
of  Ferry  street,  Buffalo,  N.  Y.,  3180. 

APPENDIX  O  O. 

REPORT  OF  CAPT.  DAN  C.  KINGMAN,  CORPS  OF  ENGINEERS. 

Improvements.— Harbor  at  Charlotte,  N.  Y.,  3183;  harbor  at  Pultneyville,  N.  Y., 
3188;  harbor  at  Great  Sodus  Bay.  N.  Y.,  3192;  harbor  at  Little  Sodus  Bav,  N.  Y., 
3198;  harbor  at  Oswego,  N.  Y.,  3204;  harbor  at  Sacketts  Harbor,  N.  Y.,  3221. 

Examination. — Channel  connecting  Irondequoit  Bay  with  Lake  Ontario,  N.  Y.,  3222. 

APPENDIX  P  P. 
REPORT  OF  CAPT.  SMITH  S.  LEACH,  CORPS  OF  ENGINEERS. 

Improvements. — Shoals  between  Sister  Islands  and  Cross-over  Light,  St.  Lawrence 
River,  N.  Y.,  3227:  Ogdensbiirg  Harbor,  N.  Y.,  3229;  breakwater  at  Rouse  Point, 
Lake  Champlain,  N.  Y.,  3232;  Great  Chazy  River,  N.  Y.,3234;  Plattsburg  Harbor, 
N.  Y.,  3235;  Burlington  Harbor,  Vt.,  3236;  Otter  Creek,  Vt.,  3239;  Ticonderoga 
River,  N.  Y.,  3240;  Narrows  of  Lake  Champlain,  N.  Y.  and  Vt.,  3241. 

Examinations.— Waddingtou  Harbor,  N.  Y.,  3242;  Missisquoi  River,  Vt.,  3243. 
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APPENDIX  Q  Q. 

REPORT  OF  COL.  G.  H.  MENDELL,  CORPS  OF  ENGINEERS. 

IMFBOVEMSNT. — Oakland  Harbor,  Cal.,  3247. 

Examinations.— Sanken  rocks  off  Fort  Point,  San  Francisco  Harbor,  Cal.,  3251 ; 
Mile  Rocksy  San  Francisco  Harbor,  Cal.,  3252;  Arch  Rock,  San  Francisco  Harbor, 
Cal.,  3253;  Noonday  Rocks,  San  Francisco  Harbor,  Cal.,  3254;  Blossom  Rock,  San 
Francisco  Harbor,  Cal.,  3256;  Two  Mission  Rocks,  San  Francisco  Harbor,  Cal., 
3257;  Shag  Rock,  San  Francisco  Harbor,  Cal.,  3258;  Anita  Rock,  San  Francisco 
Harbor,  Cal.,  3259;  Invincible  Rock,  Whitin;;;  Rock,  and  Fifteen- foot  Rock,  known 
as  The  Brothers,  near  Point  San  Pablo,  San  Francisco  Bay,  Cal ,  3260. 

APPENDIX  R  R. 

BEPORT  OF  LIEUT.  COL.  W.  H.  H.  BENYAURD,  CORPS  OF  ENGINEERS. 

iMPKOVEMBNTS.— Napa  River,  Cal.,  3263;  Redwood  Creek,  CaL,  San  Lnis  Obispo 
Harbor,  Cal.,  3265;  Wilmington  Harbor,  Cal.,  3268;  San  Diego  Harbor,  Cal.,  3273; 
Colorado  and  Gila  rivers,  at  Yuma,  Ariz.,  3278. 

KxAMiXATioNS. — ElMoro  Harbor,  Cal.,  3278;  San  Rafael  Creek,  Cal.,  3281;  Suisuu 
Creek,  Cal.,  3283;  Napa  River,  Cal.,  between  North  and  South  Vallejo,  3285. 

Habbor  Lines. — Wilmington  Harbor,  Cal.,  3287. 

APPEI^DIX  S  8. 

REPORT  OF  MAJ.  W.  H.  HEUER,  CORPS  OF  ENGINEERS. 

Improvements.— San  Joaquin  River,  Cal.,  3291;  Mokelumne  River,  Cal.,  8297;  Sac- 
nunento  and  Feather  rivers,  Cal.,  3299;  Petalnma  Creek,  Cal.,  3308;  Hamboldt 
Harbor  and  Bay,  Cal.,  3310. 

Examinations  and  SURVEVS.—Feather  River,  Cal.,  above  Marysville,  3325;  Geor- 

SianaRiver,  Cal.,  3328;  Mendocino  Harbor,  Cal.,  3330;  American  River,  Cal.,  3335; 
Id  River  Branch  of  San  Joaquin  River,  Cal.,  3338 ;  Crescent  City  Harbor,  Cal.,  3339. 

APPENDIX  T  T. 
REPORT  OF  CAPT.  THOMAS  W.  SYMON8,  CORPS  OF  ENGINEERS. 

hiPROVEMRNTS. — CoqullloRiver,  Oreg.,  3344:  Coquille  River,  Oreg.,  between  Coquille 
City  and  Myrtle  Point,  3348;  entrance  to  Coos  Bay  and  Harbor,  Oreg.,  3357;  Har- 
bor at  Coos  Bay,  Orec.  (dredging),  3367;  Umpqna  River,  Oreg.,  3369;  month  of 
Siualaw  River,  Oreg.,  3372;  Yaquina  Bay,  Oreg.,  3375;  Tillamook  Bay  and  Bar, 
Ores.,3382;  entrance  to  Nehalem  Bay,  Oreg.,  3386;  Upper  Snake  River,  Idaho, 
between  Huntington  Bridge  and  Seven  Devils  mining  district,  3388 ;  Upper  Colum- 
bia and  Snake  rivers,  Oreg.  and  Wash.,  3391 ;  Columbia  River  between  head  of 
Rock  Island  Rapids  and  foot  of  Priest  Rapids,  Wash.,  3393 :  Columbia  River  from 
Rock  Island  Rapids  to  Foster  Creek  Rapi(fs,  Wash.,  3SR95;  Willapa  River  and  Har- 
bor, Wash..  3399;  Grays  Harbor  and  Chehalis  River,  Wash.,  3405;  Chehal is  River, 
Wash.,  34 13;  harbor  at  Olympia,  Wash.,  3416;  waterway  conuectlnjj  Puget  Sound 
with  Lakes  Union  and  Washington,  3422 ;  Everett  Harbor,  Wash.,  3430;  Swinomish 
Slough,  Wash.,  3435;  Puget  Sound  and  its  tributary  waters,  Wash.,  3442. 

IiAMiNATiONS  AND  SURVEYS. — Umpqua  River,  Oreg.,  from  Scottsburg  to  Elkton 
Rapids,  3448;  Ynquina  Bay,  Oreg.,  3450;  Quillayute  Harbor  and  River,  Wash., 
3452;  Clallam  Bay,  Wash.,  8456;  Puget  Sound,  Wash.,  from  Hoods  Canal  to 
North  Bav,  Wash.,  3466;  Bellinghara  Bay,  Wash.,  3472;  Okanogan  River,  Wash., 
3475:  Flathead  River,  Mont.,  and  Pend  d'Oreille  River,  Mont.,  3480;  North  River, 
Wssh.,  34S5;  Kootenai  River  above  Jennings,  Mont.,  3489;  Port  Orford,  Oreg., 
3491;  Coos  River,  Oreg.,  3502;  Alsea  River,  Oreg.,  3505;  Nestucca  River,  Oreg.,  3509; 
Kooksack  River.,  Wash.,  3511;  Kootenai  River,  Idaho,  3515;  Gravs  Harbor  and  its 
bar  entrance,  Wash.,  3517;  Columbia  River,  Wash.,  from  Rock  Island  Rapids  to 
tbe  Okanogan  River,  3534. 

Harbor  Li xrs.— Paget  Sound,  at  Seattle  and  Ballard,  Wash., 3453;  Hoquiam  Harbor, 
W«ah.,  3647. 
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APPENDIX  U  U. 

REPORT  OF  MAJ.  JAMES  C.  POST,  CORPS  OF  ENGINEERS. 

Improvements. — Moatli  of  Colnmbift  River,  Oreg.  and  Wash.,  S551;  Columbia  and 
Lower  Willamette  rivers  below  Portland,  Ore^.,  3561;  Columbia  River  between 
Vancouver,  W^ash.,  and  mouth  of  Willamette  River,  3566;  canal  at  the  Cascades, 
Columbia  River,  Oreg.,  3568;  Columbia  River  at  Three-mile  Rapids,  and  boat 
railway  from  The  Dalles  Rapids  to  Celilo  Falls,  3589;  Willamette  River  above 
Portland,  and  Yamhill  River,  Oreg.,  3591;  Cowlitz  River,  Wash.,  3594;  Youngs 
and  Klasquine  rivers,  3595;  gauging  waters  of  Columbia  River,  Oreg.  and  Wash., 
3596. 

Examinations  and  Surveys. — Clatskanie  River,  Oreg.,  from  month  to  town  of 
Clatskanib,  3596;  Tualiton  River,  Oreg.,  tu  Hillsboro,  and  to  the  head  of  naviga- 
tion, 3598;  Lewis  River,  Wash.,  3600;  Yamhill  River,  Oreg.,  up  to  McMinnville, 
3602;  Columbia  River,  below  Tongue  Point,  by  way  of  the  Southern  Channel,  in 
front  of  Astoria,  Oreg.,  3606. 

APPENDIX  y  V. 

REPORT  OF  LIEUT.  COMMANDER  DANIEL  DELEHANTY,  UNITED  STATES 

NAVY. 

Supervision  of  the  harbor  of  New  York,  3609. 

PART  VI. 

APPENDIX  W  W. 

REPORT  OF  THE  MISSISSIPPI  RIVER  COMMISSION. 

C.  B.  COMSTOCK,  colonel,  Corps  of  Engineers,  bvt.  brig,  gen.,  U.  S.  A.,  president  t* 
February  3, 1895;  G.  L.  Gillkspik,  lieutenant-colonel,  Corps  of  Engineers,  U.  S.  A., 
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REPORT  OF  THE  CHIEF  OF  ENGINEERS, 


UNITED   STATES  ABMT. 


(COJSTINUBD.) 


APPENDIX   Q. 


INSPECTION    OF   THE    IMPROVEMENT    OF   THE    SOUTH    PASS    OF   THE 

MISSISSIPPI  RIVER. 


report  of  maj.  james  b,  quinn,  corps  of  engineers,  inspecting 
officer,  for  the  fiscal  tear  ending  june  so,  1896,  with  other 
documents  relating  to  the  works. 

United  States  Engineer  Office, 

New  Orleans,  La.j  July  i,  1895. 

General:  I  have  the  honor  to  submit  my  report  for  the  fiscal  year 
ending  Jane  30, 1895,  upon  the  improvement  of  the  South  Pass  of  the 
MisBissippi  Kiver. 

The  report  of  Mr.  C.  Donovan,  assistant  engineer,  with  accompany- 
ing charts,  is  herewith,  and  gives  all  details  relative  to  work  done 
daring  the  year,  the  present  condition  of  the  works,  and  of  the  channel. 

At  the  Head  of  the  Passes  the  upper  dam  was  restored,  and  a  dike 
bnilt  to  close  the  waterway  between  it  and  the  mainland  below  it. 

Minor  work  was  done  by  way  of  maintaining  wing  dams  in  the  pass, 
and  also  the  jetties  and  auxiliary  works  at  the  mouth  of  the  pass. 

During  the  year  "a  channel  having  a  navigable  depth  of  26  feet  was 
maintained  throngh  the  shoal  at  the  head  of  South  Pass,"  and  ^^  through 
the  pass  itself,"  as  required  by  law,  and  but  seven  days'  dredging  was 
done. 

The  law  requires  the  maintenance  of  ^^  a  channel  through  the  jetties 
26  feet  in  depth,  not  less  than  200  feet  in  width  at  the  bottom,  and 
having  through  it  a  central  depth  of  30  feet  without  regard  to  width." 

From  August  20  to  August  31, 1894,  both  dates  inclusive,  said  chan- 
nel was  not  maintained  at  two  localities,  and  since  May  21,  and  up 
to  June  21,  the  date  of  closing  this  report,  the  required  channel  was 
not  maintained.  The  legal  channel  was  restored  June  21.  Eighty-four 
days'  dredging  was  done  in  this  channel  during  the  year. 

The  required  channel  was  maintained  beyond  the  sea  ends  of  the 
jetties,  and  but  five  days'  dredging  was  done.  The  area  represented  on 
chart  No.  2  deepened  during  the  year,  a  result  due,  in  a  large  measure, 
to  the  effect  of  the  storm  of  October  7  and  8,  1894. 

Eitimate  of  funds  required  far  examAnations  and  surveys  at  South  Pass,  Mississippi  River  ^ 
during  the  fiscal  year  ending  June  SO,  1897. 

1  aasistant  engineer $2, 700 

1  assistant  engineer 1,500 

1  steam  engineer 1,200 

Iwater-Ievel  observer 120 

eseamea 3,370 
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Rent  of  office ^. . : '/;.  Vi .\ .*. ^ ^180 

Rent  of  quarters  f^r  ^sl^talit 'engineer '. 240 

Mileage  andtriy^iPehnffv^peuseB 150 

Repairs  to  laui\cb.atLa  boats 600 

Suppli^  for  launeli  and  office 250 

CooCflaftencles 1,700 

•  "  •-•%  •.  •'  

\\''*foUl 12,010 

Money  statement 

July  1, 1894,  balance  unexpended $1, 152. 97 

Amount  allotted  for  fiscal  year  1894-95,  under  act  of  August  11, 1888. . . .     10, 000. 00 

11,152.97 
June  30, 1896,  amount  expended  during  fiscal  year 8, 933. 33 

July  1, 1895,  balance  unexpended 2,219.64 

July  1, 1895,  outstanding  liabilities 1,060.05 

July  1, 1895,  balance  available 1,159.59 

Amount  allotted  for  fiscal  year  1895-96,  under  act  of  August  11, 1888 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1896 11, 159. 59 


Statement  of  expenditures  on  isocount  of  appropriation  for  **  examinatione  and  surveys  at 
South  Pass,  Mississippi  Mirer,"  for  the  fiscal  year  ending  June  SO,  1896,  made  in  com- 
plianee  with  section  4  of  river  and  harbor  act  of  August  11, 1888, 

Amount  appropriated  by  act  of  August  11,1888 $10,000.00 

EXPENDITURES. 

1  assistant  engineer,  eleven  months,  at  $200 $2,200.00 

1  assistant  engineer,  five  mouths,  at  $125 625.00 

1  recorder,  six  months,  at  $100 600.00 

1  engineer  launeh,  eleven  months,  at  $100 1, 100. 00 

1  first-class  seaman,  eleven  months,  at  $70 770. 00 

2  first-class  seamen,  twenty-two  months,  at  $65 1, 430. 00 

1  first-class  seaman,  eleven  months,  at  $60 660. 00 

1  water-level  observer,  eleven  months,  at  $10 110.00 

1  first-class  seaman,  six  days,  at  $2.25 13.50 

Rent  of  office  and  quarters  at  Port  Eads,  La.,  eleven  months,  at  $35 385. 00 

Stationery 23.60 

Repairs  to  steam  launch  General  Reese 296. 60 

Ship  chandlery,  hardware,  etc 184.58 

Hire  of  steam  launch 30.00 

Coal 498.50 

Repairs  to  tide  gauge 56.55 

Total  expenditures 8,933.33 

Bespectfully  submitted. 

James  B.  Quinn, 
Major ^  Corps  of  Engineers. 
Brig.  Gen.  Wm.  P.  Craiohill, 

Chief  of  JEngineerSy  U.  8.  A. 


report  of  mr.  c.  donovan,  assistant  engineer. 

United  States  Engineer  Office, 

Fort  Eads,  La.,  June  iS9, 1896, 

Sir  :  I  have  the  honor  to  report  upon  the  improvement  of  the  South  Pass  of  the 

Mississippi  River,  relative  to  the  amount  and  character  of  the  work  done  durin^r 

the  fiscal  year  ending  June  30, 1895,  the  present  condition  of  the  Jetties  and  works 

auxiliary  thereto,  and  the  condition  of  the  channel  which  has  been  improved  by  thezn. 
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Vessn.  James  F.  How  and  Estill  McHeory,  of  St.  Lonis,  Mo.,  as  the  legal  repre- 
otativee  of  James  B  Eads,  deceased,  continue  to  direct  the  work,  under  authority 
jtnnted  tbem  in  an  act  of  Congress  approved  March  3,  1875. 
The  followuig  charts  accompany  this  report: 

No.  1.  Chart  of  the  channel  from  Sonth  Pass  Light- House,  through  the  jetties,  to 
kep  water  in  the  Gnlf. 

No.  2.  Chart  of  a  part  of  the  Gnlf  of  Mexico,  showing  depths  out  to  that  of  100 
ftet 
No.  3.  Chart  of  a  part  of  Sonth  Pass,  from  South  Pass  Light-Honse  to  Grand  Bayou. 
No  4  Chart  of  a  part  of  Sonth  Pass,  from  Grand  Bayou  to  the  Head  of  the  PasseH. 
No.  5.  Chart  of  the  Head  of  the  Passes. 
No.  6.  Plan  and  comparative  profiles  of  Sonth  Pass. 
No.  7.  Diagrams  showing  changes  in  the  Gnlf  for  each  year  from  1876  to  1894. 

AT  THE   HEAD  OF  THE   PASSES. 

Tjppfr  dsm. — This  structure,  which  is  the  most  important  one  in  the  locality,  was 
neaforced  by  a  line  of  work  immediately  below  it,  consisting  of  three  rows  of  piles 
eich  7j  feet  apart,  the  piles  in  each  row  being  8  feet  apart,  and  are  connected  by 
vthng  pieces  of  12  by  12  inch  timber ;  willows  weighted  with  earth  in  sacks  were 
tbeo  placed  between  the  piles.  The  original  foundation  of  the  older  work  is  still 
in  place  above  the  new  work,  and  will  serve  as  a  protection  to  it. 

The  new  dam  is  520  feet  long,  and  in  its  construction  the  following  materials  were 
Ked:  Two  hundred  piles,  1,015  linear  feet  of  12  by  12  inch  timber,  201  screw  bolts 
of  aeven-ei^hths  inch  iron  26  inches  long,  and  1,584  cords  of  willows. 

Cii<-o/  Dikt, — By  reference  to  chart  No.  5,  the  waterway  between  upper  dam 
and  the  mainland  below  it  will  be  seen.  There  was  a  flow  from  Sonth  Pass  into 
Plas  a  Loutre  through  this  channel  and  a  strong  shore  current  in  the  opposite  direc- 
tion which  was  rapidly  cutting  the  bank  away.  To  arrest  this  action  a  dike  of 
ibaet  piling  400  feet  in  length  was  built  from  the  land  toward  upper  dam.  It  ter- 
minated in  3  feet  of  water,  and  for  the  time  being  the  work  was  deemed  completed. 
A  npid  scouring  around  the  end  soon  began  to  take  placa,  and  it  was  decided  to 
make  the  closure  complete  bv  continuing  the  work  to  a  junction  with  upper  dam. 

Of  this  work  445  feet  consists  of  two  rows  of  piles  12  feet  apart,  the  piles  in  earh 
row  being  7  feet  apart,  and  between  them  willows  weighted  with  earth  in  sacks  were 
placed.  Thence  lor  a  distance  of  102  feet  willows  are  conflned  between  two  rows  of 
4b?  4  inch  stakes  12  feet  apart;  this  connects  the  main  work  with  the  small  area 
of  land  below  upper  dam ;  and  to  close  a  channel  between  this  area  and  upper  dam, 
ind  thns  finally  close  the  cut-off,  three  rows  of  stakes  7  feet  apart  were  driven,  and 
villows  placed  between  them,  making  a  dam  88  feet  long. 

Three  wing  dams  were  bnilt  along  the  dike,  as  shown  on  chart  No.  5,  in  order  to 
deflect  from  it  the  current  caused  by  a  strong  eddy  on  either  side.  These  dams  are 
42, 43,  and  58  feet  long,  and  7^  feet  wide;  they  are  of  the  usual  type,  consisting  of 
▼illowB  confined  between  two  rows  of  piles,  and  weighted  with  earth  in  sacks. 

The  work  is  in  good  condition,  and  tne  following  materials  were  used  in  its  cou- 
itrnction :  Ten  thousand  five  hundred  and  thirty-six  linear  feet  of  8  by  12  inch  timber 
for  sheet  piling,  29,448  linear  feet  of  1|  by  3  inch  strips  to  form  dovetail  tongue  and 
poove,  155  piles,  76  stakes,  70  linear  feet  of  8  by  12  inch  timber,  815  linear  roet  of  8 
by  8  inch  timber,  158  screw  bolts,  1,196  cords  of  willows,  and  6,300  sacks. 

We$t  T-kead. — Some  new  piles  and  willows  weighted  with  earth  in  sacks  were 
added  to  this  work,  and  it  is  in  fair  condition. 

The  materials  added  to  it  were  as  follows :  Forty-six  piles,  60  linear  feet  of  12  by  12 
ineh  timber,  240  linear  feet  of  8  by  12  inch  timber,  41  screw  bolts,  42  pounds  of 
viHhers,  and  805  coids  of  willows. 

Mattre98  sills  acrofff  Southtcest  Pass  and  Pass  a  Loutre, — The  condition  of  these  works 
nmaiDed  unchanged  during  the  year,  and  practically  so  since  1893. 

The  location  of  all  works  at  the  Head  of  the  Passes  is  given  on  chart  No.  5. 

IN  SOUTH   PASS. 

Dnrmg  tne  storm  of  October  7  and  8,  1894,  one  of  the  sheet-piling  wing  dams 
^0. 3)  which  was  bnilt  in  May,  1894,  along  the  west  shore  of  South  Pass,  just  below 
ttie  Head  of  the  Passes  Light-House  (see  Keport  of  the  Chief  of  Engineers  for  1894, 
Appendix  R,  p.  1335),  was  subjected  to  such  force  of  wind  and  sea  that  most  of  the 
piles  were  broken  off  along  the  line  of  the  bottom  of  the  river,  some  were  pulled  up, 
tod  on  a  few  of  the  shore  piles  which  remained  in  the  ground  the  whole  structure 
•vong,  as  on  a  hinge,  to  the  bank  without  being  broken  up. 

This  dam  was  rebuilt,  and  is  now  68  feet  long.  Dams  Nos.  2  and  4  in  this  locality 
vere  extended  shoreward  24  and  23  feet,  respectively,  or  rather  the  piles  were  driven 
•n  shore,  so  that  the  dams  extend  into  the  bank  in  order  to  prevent  any  flow  around 
Ashore  ends. 
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The  location  of  these  dams  is  given  on  chart  No.  5.  They  are  in  good  condijbion, 
and  the  following  materials  were  used  in  them  during  the  year:  Two  thousand  two 
hundred  and  eighty -six  linear  feet  of  8  hy  12  inch  piling,  279  linear  feet  of  8  by  8 
inch  waling  timber,  6,270  linear  feet  of  1}  by  3  inch  strips  to  form  dovetail  tongae 
and  groove,  and  50  screw  bolts. 

In  Goat  Island  Reach. — Wing  dams  Nos.  1,  2,  and  5  in  this  reach  received  the 
addition  of  1  pile,  2  screw  bolts,  and  78  cordis  of  willows,  and,  together  with  other 
dams  in  this  locality,  are  in  good  condition. 

In  Grand  Bayou  Beach,— Three  new  wing  dams  were  built  in  this  reach  during  the 
year.  Their  location  is  given  on  chart  No.  4.  They  are  Nos.  15,  16,  and  17,  and  are, 
respectively,  71,  40,  and  32  feet  long,  consisting  of  two  rows -of  piles  15  feet  apart, 
tlie  piles  in  each  row  being  8  feet  apart,  and  are  connected  by  waling  timber.  Wil- 
lows weighted  with  earth  are  placed  between  these  piles. 

Dams  Nos.  4,  6,  8,  and  13  were  repaired,  and,  together  with  those  mentioned,  and 
also  No.  3,  are  in  good  condition.  The  other  and  older  ones  in  this  locality  are  no 
longer  important  and  are  not  maintained. 

'rhe  following  materials  were  used  in  the  construction  and  maintenance  of  wing 
dams  in  this  reach  during  the  year:  Sixty-seven  piles,  581  linear  feet  of  8  by  10  inch 
timber  100  screw  bolts,  and  775  cords  of  willows. 

AT  THE  MOUTH  OP  SOUTH  PASS. 

All  the  works  at  this  locality  are  represented  on  chart  No.  1. 

East  Jetty. — No  work  was  done  on  this  jetty  during  the  year.  Its  condition  is  as 
follows :  For  3,500  feet  from  its  initial  point  it  is  buried  by  the  land  formation  which 
has  taken  place  since  it  was  built. 

The  recession  of  the  shore  on  the  eastward  of  this  jetty  has  been  very  slight  dur- 
ing the  past  two  years,  although  for  some  years  previous  it  had  been  receding  rap- 
idly. Possibly  this  recession  has  been  permanently  arrested;  and  if  so,  this  portion 
of  the  east  jetty  will  be  permanent. 

•  For  the  next  2,700  feet  this  jetty  is  as  originally  built ;  the  riprap  which  covers  the 
top  mattress  is  about  2  feet  below  average  flood  tide.  From  1889  to  1893  a  capping 
was  placed  over  2,200  feet  of  this  portion  of  the  jetty,  consisting  of  cribs  of  veilow 
pine  timber  filled  with  stone.  Thene  deteriorated  rapidly,  and  while  a  few  of  them 
are  yet  in  place  they  are  valueless  as  a  part  of  the  work. 

The  remainder  of  this  jetty  is  capped  by  a  concrete  wall  built  upon  the  original 
foundation  mattress,  and  with  the  exception  of  304  feet,  in  two  sections,  of  older 
construction,  and  another  of  the  newer,  where  the  foundation  was  undermined,  caus- 
ing the  wall  to  settle,  although  it  was  not  otherwise  displaced,  the  work  is  in  fair 
condition  and  effectually  resisted  the  storm  of  October  7  and  8, 1894,  which  was  one 
of  the  most  violent  that  has  ever  visited  this  locality. 

The  height  of  the  concrete  wall  averages  2  feet  above  average  flood  tide.  The 
average  settlement  during  the  year  was  0.16  of  a  foot,  and  since  its  completion  in 
September,  1889,  the  average  settlement  has  been  0.79  of  a  foot. 

fVest  Jetty. — Two  hundred  and  seventy  feet  of  the  outer  end  of  this  jetty  is  4^  feet 
below  the  surface  of  the  water,  and  there  is  a  depth  of  2  feet  of  sand  over  the  con- 
crete work.  The  remainder  of  the  jetty  is  permanently  secured  by  the  accumulation 
of  silt  about  and  over  it,  in  which  the  sea  grass  is  growing,  so  that  it  is  lost  to  view. 

Inner  East  Jetty. — A  crib  112  feet  long,  9  feet  wide,  and  3^  feet  high  was  plact»d  on 
this  jetty  near  the  sea  end,  being  a  continuation  upstream  of  the  work  of  capping  it. 
Courses  of  timber  were  added  to  other  cribs  at  the  outer  end  of  the  jetty,  ana  willows 
and  stone  were  added  to  the  work  at  other  localities. 

About  one-half  of  this  jetty  is  in  good  condition,  and  the  remainder  is  about  2 
feet  above  average  flood  tide,  but  is  being  built  up  as  rapidly  as  the  force  employed 
and  the  supply  of  materials  will  admit. 

The  following  materials  were  used  in  the  maintenance  of  this  work  during  the 
year :  Thirty-four  piles,  5,851  cords  of  willows,  548  cubic  yards  of  stone,  1,425  nnear 
feet  of  12  by  12  inch  timber,  1,524  linear  feet  of  3  by  12  inch  plank,  264  driftbolts, 
and  12  screw  bolts. 

Inner  West  Jetty. — During  the  month  of  July  a  crib  242  leet  long,  9  feet  wide,  3^^ 
feet  high  on  one  side  and  4^  on  the  other  was  placed  at  the  sea  end  of  this  jetty  and 
upon  tlie  other  cribs  previously  placed,  but  which  had  settled  to  4  feet  below  the 
surface  of  the  water. 

An  additional  course  of  timber  was  placed  on  the  crib  near  West  Light  for  a  dis- 
tance of  202  feet  below  that  light. 

The  storm  of  October  7  and  8,  1894,  demolished  about  100  feet  of  the  sea  end  of 
this  jetty,  together  with  the  dam  connecting  it  with  the  main  jetty,  and  also  Dam  27. 
Some  of  the  work  is  still  in  place,  however,  and  may  serve  as  a  foundation  for  other 
work. 

This  jetty  is  in  rather  an  indefinite  condition  at  present,  bnt  as  a  quite  solid  bank 
has  formed  back  of  it,  and  as  most  of  it  is  not  subject  to  violent  wave  action,  its 
condition  is  not  of  great  importance  so  long  as  water  does  not  escape  from  the  channel. 
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1ft*  fi»Uvwing  Bmtariali  wen  used  in  maintaining  tliii  Jetty  during  the  year: 
nir^-one  piles,  382  cords  of  willows,  140  oabio  yards  of  stone,  3,128  linear  £Mt  of 
12  by  12  inoL  timber,  2,9M  linear  feet  of  3  by  12  inch  plank,  and  369  driftbolto. 

worn  ihUfs, 

Three  new  wing  dams  were  boilt  during  the  year;  they  are  Nos.  10, 47,  and  48,  and 
as,  iuey>BiiTely,27  by  12  fset,  29  by  14  feet,  and  43  by  10  feet.  Twenty-four  of  these 
iSniet^Bea,  oat  of  a  total  of  32,  wen  npaked,  so  that  they  an  at  present  in  good 
eoBditaoii. 

The  dson  which  conneets  the  end  of  the  east  Jetty  with  that  of  the  inner  east  Jetty 
via  bmilt  «p  fi»r  a  distaaee  of  122  feet  fhim  the  latter  by  the  addition  of  further 
sib  work,  and  this  portion  is  now  in  good  condition.  For  the  remainder  of  the 
liiitMvmr  to  the  main  jetty  the  finmdatini  ccib  is  in  place,  but  below  the  snrfeMe  of 
tfae  wAter. 

The  mitwiale  used  in  wing  dams  during  the  year  wen  as  follows:  One  hundred 
and  ftfty-ame  piles,  1,657  oords  of  willows,  348  eubic  yards  of  stone.  684  linear  feet 
«f  12 1>y  12  inch  timber,  389  linear  feet  of  8  by  12  inch,  148  feet  of  4  by  10  inch,  and 
i;i64  feeii  of  3  by  12  inch  lumber,  235  senw  bolts,  and  224  driflbelts. 

From  Jniie  18, 1894,  to  June  21, 1895,  both  dates  inclusive,  the  dre^e  boat  worked 
S6  days  of  10  hours  each,  as  follows :  Seven  days  in  Grand  Bayou  Keach,  5  days  in 
the  ehiuuiel  beyond  the  sea  ends  of  the  Jetties,  and  84  days  in  the  Jetty  channel. 

TBDB  PLAJ7T. 

A  blacksmith  shop  and  storehouse  for  machinery,  etc.,  wen  built;  the  smokestacks 
of  tlM  dredffe  boat  were  nnewed,  two  steel  barges,  a  stone  flat,  two  pile  drivers,  one 
derrick^  t>o»i,  and  a  launch  repaired. 

EXAMINATIONS  AND  BURVXT0. 

The  reaolt  of  examinations  and  surveys  made  during  the  year  wen  nported 
BODthly,  and  the  same  an  embodied  in  this  report,  and  comparisons  made  with 
Kmilar  results  obtained  during  pnvious  years.  The  different  onarts  and  tabulated 
Hatementa  contain  all  this  information  in  detail. 

The  results  of  tidal,  sediment,  and  velocity  determinations  for  a  period  of  years 
vere  ^ven  in  my  last  nport,  and  as  those  obtained  during  the  year  add  nothing  of 
iatoreet  or  importance  they  are  omitted  in  this  report. 

•  On  March  2, 1894,  a  self-registering  tidal  apparatus  was  put  in  operation  in  Gerden 
bland.  Bay  and  nferred  by  level  to  Port  Eads  gause,  but  as  yet  the  nsuits  do  not 
extend,  over  a  sufficient  period  of  time  for  an  equitable  comparison  with  those  of  the 
Port  Bads  gauge. 

Everything  is  in  readiness  for  another  gauge,  which  is  expected  hen  soon  and 
vhich  will  l£  established  in  East  Bay,  to  the  westward  of  South  Pass.  The  records 
«f  tbeae  two  gauges  will  give  an  interesting  and  valuable  determination  of  Gulf 
tevel  referred  to  Port  Eads  gauge,  which  is  connected  with  a  line  of  precise  levels 
vhich  were  run  under  the  direction  of  the  Mississippi  River  Commission. 

In  connection  with  results  which  will  be  given  later  on,  particularly  with  reference 
to  the  jetty  channel,  I  would  call  attention  to  the  exceptional  stage  of  river  which 
«htained.  daring  the  year.  We  have  the  records  since  1875,  during  which  time  there 
has  not  been  as  lon^  a  low-river  period  as  during  the  past  year;'  in  fact,  we  had 
piactioally  no  high  nver. 

On  July  6, 1894,  Carrollton  gauge  read  2.5  feet  and  on  December  14  it  read  zero. 
It  benn  to  rise  January  19, 1£35,  and  on  February  4  the  stase  was  7.7  feet;  it  began 
to  ffSl  at  once,  and  on  February  26  recorded  five-tenths  of  a  foot  above  zero.  On 
Mardi  10  it  began  to  rise  again,  reaching  10.1  feet  on  A.pril  7,  since  which  time  it  has 
been  faUinff,  and  on  June  lo  it  read  2.2  feet. 

From  Jn&  4,  1894,  to  June  16, 1895,  a  period  of  347  days,  there  were  but  84  days 
e%en  Csarollton  gauge  nad  3  feet  or  more,  66  days  5  feet,  31  days  7  feet,  and  10  days 
Sleet. 

AT  THE  HEAD  OF  THE  PASSES. 

The  ehart  of  this  survey  is  No.  5.  In  comparison  with  a  similar  survey  made  one 
year  previous  I  iind,  by  using  section  G  H,  that  for  1,400  feet  from  the  east  shore 
there  ie  an  average  shoaling  of  li  feet,  thence  for  2,400  feet  a  shoaling  of  5  feet, 
fteeee  for  800  feet  a  deepening  of  3  feet,  thence  to  the  west  shore  a  slight  change  in 
hswat  Off  deepening. 
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On  section  I  J  there  is  a  shoaling  throughout,  being  greatest  from  1,200  to  2,700 
from  the  east  shore,  and  averages  6  feet. 

On  lines  C  D  and  £  F  the  shoaling  varies  from  2  to  5  feet. 

On  line  A  B  from  2,600  to  1,100  feet  above  upper  dam  there  is  a  shoaling  of  3  feet, 
thence  for  500  feet  a  slight  deepening,  thence  zor  2,500  feet  an  average  deepening  of 
7  feet,  thence  for  1,000  feet  a  shoaling  of  11  feet,  thence  to  the  end  of  the  line  a 
deepening  varying  from  3  to  11  feet. 

In  Pass  a  Lontre,  at  the  lower  limit  of  the  survey,  the  26-foot  curve  moved  to 
the  westward  1,300  feet,  and  at  the  upper  limit  700  feet.  The  30-foot  curve  moved  to 
the  westward  400  feet,  but  the  west  shore,  which  had  been  cutting  away  rapidly  dur- 
ing several  years  previous,  receded  but  slightly  during  the  year. 

As  a  general  result  the  area  at  the  Head  of  the  Passes  shoaled  during  the  year^ 
but  has  deepened  since  1875. 

The  profiles  on  chart  No.  6  show  the  deepening  in  the  entrance  to  South  Pass  dur- 
ing the  year,  and  since  1875. 

At  present  the  channel  into  South  Pass  is  practically  as  shown  on  chart  No.  5. 
The  required  ''  navigable  depth  of  26  feet  **  was  maintained  during  the  year. 

SURVEY  OF  SOUTH  PASS  FBOM  ITS  HEAD  TO  SOUTH  PASS  UGHT-HOUSE. 

The  charts  of  this  survey,  which  were  made  during  the  month  of  September,  18d4, 
are  Nos.  3  and  4,  and  the  following  table  compilecT  therefrom  gives  the  depth  and 
width  of  channel  hi  the  different  reaches. 


TabulaM  $tatement  of  the  depth  and  width  of  channel  throughout  South  Pass  of  the 
Mississippi  River,  from  East  Point  to  SO-foot  depth  in  the  main  river,  given  in  separate 
reaches  one-fourth  of  a  mile  in  length,  from  a  survey  made  in  September,  1894, 
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t  In  Mississippi  River,  above  Head  of  the  Passes. 
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Lmgth  of  the  portion  of  thU  retich  not  having  a  central  depth  of  30  feet. 
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Total 16,780 


From  an  inspectiozi  of  the  oomparatiye  profiles  on  chart  No.  6,  it  will  be  seen  that 
Mme  sections  deepened  while  others  shoaled,  the  general  chanee  being  in  favor  of 
dioalmg.  The  greater  shoaling  took  place  in  a  reacn  2  miles  in  length,  commencing 
tfaree-fifths  of  a  mile  above  South  Pass  Light-Hoase,  and  averages  about  4  feet. 

iAwiil  be  seen  from  the  profiles  referred  to,  there  has  been  a  decided  shoaling 
tboaghont  the  pass  since  1875,  although  the  greatest  shoaling  has  taken  place  in  the 
daepest  places  in  the  pass,  while  the  shoaler  places  have  changed  the  least,  in  conse- 
^oence  of  works  built  to  prevent  shoalinff. 

The  required  channel  having  ''a  navigsu>le  depth  of  26  feet''  was  maintained  dnr- 
ag  the  year. 

THE  CHANmCL  THROUGH  THB  JBTTIES. 

The  channel  through  the  Jetties  and  beyond  them  to  deeper  water  in  the  Gulf  is 
ibown  on  chart  No.  1,  and  from  profiles  on  chart  No.  6,  it  will  be  seen  that  it  shoaled 
fQite  nnifonnly  during  the  year,  and  amount  averaging  about  3  feet  in  vertical  height. 

From  August  20  to  August  31, 1894,  both  dates  inclusive,  the  rea aired  channel, 
"36  feet  in  depth,  not  less  than  200  feet  in  width  at  the  bottom,  and  naving  through 
it  a  central  depth  of  30  feet  without  regard  to  width,"  was  not  maintained  at  two 
iKalities,  from  10^220  to  10,560  feet  below  East  Point,  and  from  9,000  to  10,000  feet 
lielow  said  point. 

From  and  including  May  21^  1895,  and  up  to  the  present  time,  June  21,  the  legal 
cbmiel  was  not  maintained  for  a  distance  of  3,100  feet,  which  comprises  portions  of 
tbe  reach  from  6,540  to  10,540  feet  below  East  Point.  The  cause  of  this  shoaling 
VIS  no  doabt  due  to  a  sudden  fall  in  the  river  after  it  had  reached  a  stage  when 
ths  power  of  the  current  was  reduced,  and  yet  while  the  water  was  heavily  charged 
^  sediment.     On  June  21  the  legal  channel  was  found  to  have  been  restored. 

Owing  to  exceptionably  unfavorable  weather  it  has  been  impossible  to  use  the 
dndge  boat  except  for  seventeen  days  since  May  21,  otherwise  the  channel  might 
^Te  been  reetor^  to  the  required  width  sooner. 

TiMated  itatement  relative  to  the  available  depths  and  toidths  of  channel  through  the 
jetOetJn  separate  reaches  ofS,000  feet  each,  aecording  to  surveys  made  during  the  fiscal 
fwr  ending  June  30,  1896, 


Distanoee  from  East  Point,  in  feet. 

0  to  2,000 

. 

2,000  to  4,000. 

4,000  to  6,000. 

Bate. 

Avail- 
able 
depth. 

of- 

Avail- 

able 

depth. 

Available  width 
of- 

AvaU- 

able 

depth. 

Available  width 
of- 

26-foot 
chan- 
nel. 

30-foot 
chan- 
nel. 

26-foQt 
chan- 
nel. 

30-foot 
chan- 
nel. 

26-foot    30-foot 
chan-  ,  chan- 
nel,       nel. 

.             IBM. 

31.' 2 
31.3 
30.4 
30.3 
30.8 

30.6 
30.8 
81.7 
30.9 
30.3 
30.3 

250 
320 
260 
240 
240 
240 
280 

245 
245 

270 
280 
250 
250 

145 

125 
00 

100 
40 
50 
60 

70 
75 
70 
80 
55 
35 

31.2 
31.6 
30.5 
30.6 
30.4 
30.3 
30.6 

31 

31.3 

31 

80.8 

30.4 

30.6 

360 
340 
330 
330 
810 
300 
320 

340 
310 
320 
330 
290 
200 

260 
250 
240 
130 
50 
30 
40 

80 
75 
80 
60 
65 
40 

82.9 
31.7 
31.2 
30.6 
30.1 
30.6 
31.3 

31 

30.6 

30.5 

30.4 

30.3 

30.5 

310  '         150 

jut  ...::: :;: . 

290            155 

Uia»t....; 

280              80 

«?Siibir        ::::::: 

260              60 

Ojtobtr 

260              10 

Senabei                 ....... 

280              40 

iw.b«:::: :::::;::::. 

300              00 

iSaryJ^^: 

265              70 

iCuSy. 

305              80 

»ttr:.:::    ::::::::.. 

270              40 

April 

270              70 

% .... 

210              25 

^-.       "':: 

220              25 
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Tabulated  $tatemeni  relative  to  the  available  d^tke  and  wid^  of  ekannel,  tfic-Oontinned. 


Distances  ftom  Bast  Point,  in  feet 

6.000  to  8.000. 

8,000  to  10,000. 

10,000  to  12,000. 

Bate. 

Avail. 

able 

deptb. 

Available  width 
of— 

AvaU- 

able 

depth. 

Available  width 
of- 

AvaU- 
able 
depth. 

Available  Width 
of- 

ae-foot 

chan- 
nel. 

80-foot 
chan- 
Del. 

26.foot 
chan- 
nel. 

80-foot 
chan- 
nel. 

26-foot 
ohan- 

nel. 

30-foot 
ohan- 
nel. 

1894. 
June 

33 

81.5 

80.2 

80.5 

30.8 

30.3 

30.7 

30.5 
80.7 
80.5 
80.5 
30.8 
80.2 

260 
200 
240 
240 
230 
240 
250 

230 
280 
220 
230 
tl80 
210 

156 
160 
66 
40 
60 
80 
80 

80 
70 
40 
25 
16 
10 

32.7 
Bl.8 
*28.9 
80.3 
30.6 
30.8 
80.7 

80.4 
W).7 
80.6 
80.7 
80.8 
30.2 

225 
220 
160 
290 
215 
220 
285 

880 
215 
206 
225 
1116 
206 

115 
110 

40 
60 
20 
40 

60 
40 
80 
66 
16 
20 

33.6 
32.6 
30.3 
80.5 
80.4 
30.8 
80.7 

80.8 
30.7 
•  31.1 
31.1 
80.5 
30.4 

S20 
220 
200 
210 
280 
225 
240 

240 
200 
220 
230 

:i8o 

225 

120 

julv 

100 

Anynat.         »,,-r    ,tt-->- ^-t 

30 

Bentember 

50 

October 

60 

^ovembdr. .     ...... ....... 

40 

50 

1806. 
■fanuarv 

70 

^Bbmapv. ................. 

70 

March 

40 

Anril 

70 

May  :::-^-"-".^.^- ■---•• 

15 

10 

*  Angast  20  to  31, 1804,  both  dates  inclasive. 
t  Kay  21  to  June  18. 1806,  both  dates  inclasive. 
X  May  21  to  Jnne  20, 1896,  both  dates  inclusive. 

Beyond  the  ends  of  the  J  etties  and  on  a  direct  coone  from  there  to  sea  the  required 
channel  was  maintained  dnring  the  year,  and  bat  five  days'  dredging  was  done. 

The  following  table  givea  the  available  depths  through  the  jetties  at  various  datet 
since  1875  and  explains  the  changes  in  the  depth  of  that  channel  from  that  time  to 
the  present : 

Table  giving  the  depths  of  water  through  the  jettiee  at  various  dates. 


Date. 


Distances  from  £ast  Point,  in  ftset. 


0  to  2,000. 


2,000  to 

4,000  to 

6,000  to 

8,000  to 

4,000. 

6,000. 

8,000. 

19,000. 

18.7 

16.7 

10.2 

9.7 

20.3 

22 

21 

17.1 

19.6 

21 

23.5 

23 

20.3 

21.1 

21.2 

2X.1 

21.1 

23.2 

22 

21.2 

24 

26 

23.8 

23.5 

24.4 

28.5 

24.2 

23 

25.9 

35.5 

25.4 

24.3 

26.4 

35.7 

27.1 

25.3 

27.5 

43.4 

27 

27 

28.4 

47.7 

29.2 

29.2 

30.7 

31 
81.7 

30.7 
31.8 

81 

48.3 

32.5 

47.8 

31.4 

85.1 

31 

44 

30.8 

81.5 

30.4 

46 

32 

32 

31 

44.4 

80.6 

32 

81.5 

41 

30.3 

31 

81 

40.3 

80.8 

80.9 

30.6 

43 

80.8 

>        81 

30.4 

41.9 

88.8 

30.7 

80.2 

41.6 

32 

81 

31.2 

41.3 

32 

82 

80 

43 

38 

88 

30.5 

42.7 

32.6 

80.5 

80.5 

43.8 

32 

81.7 

32 

42.5 

33.5 

88 

82 

37.6 

82 

81 

30.3 

88.3 

3L4 

31.2 

30.4 

41.3 

81.1 

80.2 

36 

89.7 

80.6 

30.8 

80.6 

89.2 

80.8 

31.6 

82.6 

39.6 

30.5 

30.8 

32.5 

89.4 

31 

31.3 

35.5 

89 

31.3 

31.8 

82.7 

88.7 

30.6 

81.3 

32.2 

38.1 

31.8 

31.8 

10,000  «o 
12,000. 


1875— June 

187ft-May 

Aagust 

November 

1877-— March 

July 

October  25  to  December  14 
1878— March 

December 

1879— March 

June 

July  8 

December 

1880— Jnne 

July 

August 

September 

October 

November 

December 

1881— January 

Febmnry 

March 

April 

May 

June p 

July 

Angnat 

October 

1882— J  auuary 

February 

March 

April 

May 

Jnne 

July 

Angast 


22.5 

28.3 

23.5 

22 

24.1 

24.9 

26.3 

26 

28.4 

28.6 

27.5 

80.5 

31 

31 

30.5 

80.5 

30.7 

31 

80.6 

30.9 

30.5 

80.4 

81.5 

30.4 

80.2 

80 

31 

80.1 

80.2 

30.5 

81.8 

31.2 

31.7 

80.5 

80.8 

30 

30.3 


9.2 
15 

19.6 

20.8 

20.6 

V.8 

28.7 

23 

28 

27 

28 

30.5 

80.8 

32 

80.6 

80.5 

31 

30.5 

30.5 

80.8 

80.3 

80 

80.6 

80.5 

ai.2 

31.1 

82 

80.2 

30.3 

30.7 

30.2 

32.5 

88 

31 

81 

31.6 

80.5 
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MU  giving  the  4epth»  of  water  through  the  jeUies  at  various  daiee—Continned, 


Voreoibar . 
DeoemlMr.. 

Febnuoy.. 
Maich..... 
Apxil 

M»y 

June 

anly 

August 

Septtaohmt. 

October 

iSionember . 


fiH-Jaiioary. 
Fsbmary.. 
Maitih 

S5f.:::::: 

Jane 

Angast.... 
September. 

October 

NoTember . 
December.. 


Febmarj... 
lUxeh 

^::":.:. 

June 

July 

Aagnst 

September  . 
October  .... 
Kovember. . 
[December .. 


Febmarj... 

March 

April 

M»y 

Jose 

July 

Aimi»t 

September  . 

October 

November.. 
December.. 

■T— Jeooary 

Febroarr... 

March 

April 

June 

Joly 

August 

September  . 

October.... 

Kin-ember. . 

December .. 
1211-Jsiiiiary 

Febmary... 

March 

April 

Mi»y 

Jane 

Joly 

Aufnxst . . . . 

September  . 

October.... 

Korember. 

December .. 
3il~J«naary . . . 

Fdimary . . 

Mai«h 

April 

Miy 


Distances  from  East  Point,  in  feet. 


*  From  December  28, 


0  to  2,000 

2,000  to 

4,000  to 

6,000  to 

8,000  to 

10,000  to 

4.000. 

6,000. 

8,000. 

10.000. 

12,000. 

30.1 

81.5 

38.3 

31.0 

30.8 

30.6 

30 

81 

37.1 

81 

31.4 

31.2 

30 

32 

88.1 

21.5 

31.2 

81.2 

31 

81 

87 

31.2 

31 

30.4 

81 

81 

35.2 

30.2 

80.1 

30.1 

31.2 

31.2 

36 

80.6 

30 

30.1 

82.3 

82.6 

r 

31.5 

30.3 

80.8 

38.7 

85 

82.2 

80 

39 

33.2 

36.8 

46 

82.3 

30.3 

82.4 

82.5 

84.2 

45 

88.4 

81 

33 

88.8 

84.0 

44 

82 

31.5 

31.8 

82.1 

88.2 

48 

88.4 

33.4 

32.2 

88.4 

34.8 

'46 

82.3 

82.3 

30.6 

32.7 

84.1 

41.5 

82 

32 

30.5 

81 

88.8 

48.6 

84.5 

31.5 

31 

80.5 

82.6 

48 

81.6 

31.6 

.30.2 

81.2 

82.2 

80.2 

32.7 

31.8 

30.3 

82 

81.6 

41.3 

81.6 

31 

30.7 

86.7 

89.5 

41.6 

84 

83.8 

38.7 

85.3 

87.3 

4L5 

81.7 

82.7 

35.4 

84.9 

85.8 

42.8 

84.8 

35.1 

33 

35 

35.8 

41.1 

84 

35 

85 

31.9 

35.8 

41.9 

33.0 

35 

32  • 

82 

34 

39 

83.1 

33.7 

33.6 

81.1 

33.4 

38.6 

32.6 

32.6 

32.5 

82.8 

82.8 

37.2 

82.2 

82.4 

80.8 

31.6 

32.6 

87.1 

31.1 

31.5 

31.4 

86.7 

36.4 

36.9 

83.1 

34.6 

32.8 

41.7 

86.8 

85.7 

30.5 

34.1 

36.2 

85.5 

86 

86.1 

81 

31.7 

35.7 

86 

35.5 

37 

32 

32.6 

32 

86.7 

85 

35.6 

31.5 

83.5 

31.5 

84.7 

83.7 

35.7 

32.8 

82.8 

31.8 

36.3 

83.1 

36.5 

33.7 

38.6 

31 

36.5 

85.6 

87.6 

33 

82 

31 

35.3 

33.3 

85.2 

32.2 

30.7 

31.7 

83.8 

83.7 

85.8 

31.3 

30.4 

30.4 

32.7 

32.8 

35.1 

30.8 

30.6 

30.1 

33 

82.2 

34.2 

30.9 

30.5 

30.6 

88.6 

82.5 

33 

30.2 

30.2 

28.5 

32.8 

82.8 

34.1 

31.3 

30.0 

30 

32.8 

35.8 

34 

35 

33.1 

32 

35.4 

84.5 

34.5 

38,7 

83.7 

31 

35.0 

85.6 

34.2 

31 

86 

34.4 

88.2 

85.2 

33.4 

38.2 

34.5 

36.5 

36.7 

36.7 

36.2 

32.8 

32.7 

37 

85 

86 

35.7 

84.8 

33.8 

34.7 

34.5 

85.6 

34.6 

33.7 

33.6 

33 

85 

86.2 

84.4 

83 

34.1 

33 

84.5 

85.6 

34.8 

32.9 

33 

33.5 

34 

35 

35.3 

33.6 

32.  G 

S3 

88.6 

34 

33.3 

32.3 

32.7 

33.4 

36.4 

34.4 

36.4 

31.3 

34.1 

32.4 

35.5 

35.5 

32.6 

35.5 

35.5 

33.8 

38.8 

87 

33.7 

31 

34.8 

35.5 

89.4 

35.3 

87.1 

31.2 

34.2 

38.1 

39 

35.4 

87.5 

32.3 

34.1 

35.2 

39 

36.4 

35.8 

34 

32 

84 

85.7 

34.6 

34.7 

33.6 

31.6 

32.7 

36 

84 

35 

35 

32.7 

32,2 

86.2 

34.2 

34.3 

32.1 

32.2 

31.8 

85.9 

32.9 

33.8 

30.7 

81.8 

31.2 

34.7 

32.7 

33.0 

30.0 

31.7 

31.8 

86.6 

32.5 

33.7 

30.5 

31.5 

32.2 

34.3 

32.4 

32.5 

31 

31 

32 

34 

33 

32.6 

30.5 

81.3 

80.9 

86.3 

34.8 

33.8 

31 

35 

31.4 

36.2 

85.2 

U.Z 

HI.  9 

33.6 

33 

32 

88 

33 

31.4 

35.5 

33.2 

34.2 

84 

33.8 

31 

31.9 

33.6 

33.7 

33.7 

33.7 

31.2 

31.2 

33.2 

32.7 

32.7 

32.8 

30.8 

81 

32 

33.3 

33.3 

32.3 

30.6 

30.4 

30.4 

31.8 

32.8 

31,7 

30.6 

30.6 

30.8 

31.4 

32.4 

31.6 

30.3 

*  29.  2 

30.7 

31 

31.3 

30.6 

30.3 

31 

30.9 

32.4 

32.5 

31.8 

32.8 

31 

82.5 

30.2 

32.2 

30.4 

32.3 

31.8 

31.6 

30.8 

;«.i 

31.2 

32.8 

32.8 

80.6 

30.8 

32 

30.7 

32.6 

31.2 

30.8 

r28,  1888,  t 

o  January 

4,  1889,  in 

elusive. 
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Table  giving  the  depiha^  of  water  through  the  jetties  at  various  dates — Continued. 


Dat*>. 


Distances  from  East  Point,  in  feet. 


0  to  2,000. 


2,000  to 

4,000  to 

6,000  to 

8,000  to 

6,000. 

6,000. 

8,000. 

10,000. 

32.2 

31.3 

31.5 

31 

81 

31 

32.4 

81.3 

31.4 

31.5 

31.6 

31.4 

81.3 

31.2 

31 

31.1 

31 

81.2 

31 

31.7 

31.2 

31.2 

31 

31.3 

81 

81.2 

31 

31.7 

30.8 

81.2 

30.6 

31 

30.7 

81.5 

32.6 

34.4 

83.2 

84 

34 

34 

36 

36 

35 

38.7 

34 

34 

86 

39 

33.5 

33 

34 

89.8 

33.4 

34 

34 

39 

33 

33 

32.7 

35 

31.4 

33 

33 

35 

81 

81 

30.5 

34 

31.2 

30.6 

80.6 

34 

31.2 

30.7 

30.7 

32.3 

31 

31.2 

32.2 

32.3 

31 

31.4 

32.5 

35.2 

34.3 

86.4 

37.5 

36 

32 

86.5 

39 

36.4 

32 

32 

35 

36 

31.1 

82 

34.7 

37 

30.4 

30.4 

38.8 

35.8 

31 

81 

32.8 

32.9 

80.6 

80.7 

81 

31.5 

30.8 

30.8 

31.2 

31.2 

31 

81.3 

81.2 

31.1 

30.3 

30.6 

31.4 

31.3 

31.6 

31.3 

81.8 

81.8 

30.8 

30.8 

81 

81.1 

30.7 

31.4 

31.7 

31.2 

32 

33.7 

32 

30.5 

♦29.6 

38 

35 

33 

32.3 

36 

87 

'36.6 

33 

32 

36.6 

38 

33.5 

33.8 

34.6 

84.8 

32.7 

81.2 

33.6 

38.7 

32.5 

31.8 

31.5 

32.7 

82.1 

31.5 

82 

33 

81.5 

31.6 

82.1 

33.6 

32.2 

31.3 

82.1 

32.2 

31.6 

31 

81.6 

32.7 

84.6 

38.1 

30.8 

31.2 

35 

33.6 

81.6 

32.3 

34 

33 

88 

32.5 

38 

83.8 

36 

31.7 

33.3 

34 

35 

86.7 

82 

84 

34.5 

85.3 

31.5 

32.4 

88.5 

35.3 

32.2 

32.7 

33.2 

34.2 

32.7 

33.3 

32.8 

34.3 

32 

33 

33 

84.8 

32.1 

33.5 

33.2 

36 

32.2 

32.6 

32.6 

34.5 

31.8 

31.7 

32 

34.2 

31.4 

32.7 

33 

32.3 

32 

34 

34 

34 

31.2 

32.9 

33 

32.7 

31.6 

31.7 

31.5 

31.8 

30.5 

31.2 

30.2 

1128.  0 

30.6 

30.6 

80.5 

30.3 

30.4 

30.1 

30.8 

30.6 

30.3 

30.6 

30.8 

30.3 

30.6 

31.3 

30.7 

30.7 

31 

31 

30.5 

30.4 

81.3 

30.6 

30.7 

30.7 

31 

30.5 

80.5 

30.6 

30.8 

30.4 

30.6 

80.7 

30,4 

30.3 

30.3 

30.8 

30.6 

30.5 

30.2 

80.2 

10,000  to 
12,000. 


1889— Jnne 

July^ 

August... 

September 

October 

November . 

December. 
1800— January . . 

Pebruary . 

March 

April 

May 

June 

July 

Auknst . . . . 

Se|»ember 

October.  .. 

November . 

December. , 
1891 — January . . . 

February . , 
•         March 

April 

May 

Juue 

July 

Ausust 

September. 

October  — 

November  , 

December 
1892— January  . . . 

February . 

March  . . . . , 

April 

May 

June , 

July 

Aufi^st 

September. 

October 

November . 

December. . 
1893— January . . . 

February . . 

March 

April 

May 

June 

July 

August 

September, 

October . . . 

November 

December., 
1894— January . . 

February . , 

March 

April , 

May 

Juno 

July 

August  — 

S<^pt«mber, 

October.. . 

November . 

December. 
1895 — January  . . 

February . 

March 

April 

May 

June 


30.4 
30.3 
31.7 
30.9 
31.6 
31 

30.8 
30.8 
31.7 
36.4 
33.4 
32 
32 
32.4 
32 
30.5 
82 
30.6 
31.5 
31 
31.7 
82 
30.5 
80.3 
38 

31.4 
81 

30.6 
31 

81.2 
80.1 
81.8 
80.5 
30.8 
32 
128.1 
§30.4 
31.5 
31.5 
31.2 
31.8 
31.5 
31 

31.6 
31.6 
33.6 
33.6 
32 
32.7 
32 
32 
31.5 
31.5 
31.4 
31 
32.1 
30.6 
32.8 
34.3 
32 
82.2 
32.1 
31.2 
31.3 
30.4 
.30.3 
30.8 
:i0.6 
30.8 
31.7 
30.9 
30.3 
30.3 


*  From  October  1  to  October  6,  inclusive. 

t  Depth  less  than  30  feet  irom  April  25  to  May  6,  both  dates  inclusivct  and  varied  Arom  27.5  to  29.4 
feet 
1  From  December  28, 1888,  to  January  4, 1889,  inclusive. 

I  Depth  less  than  80  feet  from  May  20  to  Jane  20.  both  dates  inclusive,  and  varied  from  28.1  to  29.6 
feet. 

II  August  20  to  31,  both  dates  inclusive. 
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SURVEY  BEYOND  THE  ENDS  OF  THE  JETTIES. 

The  chart  of  this  BOTYey  is  No.  2.  By  reference  to  the  following  diagrams,  and 
fiioee  on  chart  No.  7,  it  will  be  seen  that  all  the  curves  receded  daring  the  year,  the 
10-foot  curve  showing  the  greatest  recession — of  207  feet — and  the  100-foot  curve  the 
least y  heing  44  feet.     (For  diagrams,  see  page  1736.) 

From  1877  to  18^,  as  the  diagram  explains,  all  the  curves  advanced. 

It  is  evident  from  this  that  the  area  under  consideration  deepened  during  the 
year,  and  shoaled  since  1877. 

The  distribation  of  this  shoaling  or  deepening  over  an  area  containing  1^  square 
miles  is  obtained  by  dividing  it  into  twenty-one  lesser  areas,  then  determining  the 
Bieaii  depth  of  each,  and  finally  of  the  whole,  and  comparing  them  with  results 
aimilajrly  obtained  from  previous  surveys. 

The  following  diagrams  contain  the  results  of  these  determinations: 


lToa.-3S93  tol894. 


2?To:?.  1376  tDlSSl4 


The  firares  in  ea^h  area  are  the  differences,  in  feet  and  tenths,  between  the  mean 
d^ihs  obtained  for  the  years  between  which  comparisons  are  made,  and  denote  the 
amount  of  shoalinff  or  deepening  in  each. 

Ko.  1  compares  tne  mean  depths  in  1893  with  those  in  1894,  and  No.  2  compares 
those  in  1876  with  those  in  1894.    Shaded  areas  have  shoaled. 

From  the  diag^rams  it  will  be  seen  that,  as  a  general  rule,  the  areas  nearest  the 
ends  of  the  jetties  show  the  greatest  deepening.  Much  of  this  is  due  to  the  effect 
of  the  storm  of  October  7  and  8,  1894 ;  tne  wind,  being  northeasterly,  sent  a  very 
strong  current  across  the  ends  of  the  jetties,  with  beneficial  effect;  and  some  of  it 
Is  due  to  the  action  of  the  salt-water  currents  during  low  river. 

The  following  table  gives  the  mean  change  over  the  whole  area: 

Mean  change  aver  whole  area. 


From— 

To- 

Shoaled. 

Prom — 

1886 

1887 

1888 

1889 

1890 

1801 

1892 

1893 

1876 

To- 

Shoaled. 

1876.... 
1877.... 
1878.... 
1879.... 
1880.... 
1881... . 
1882.... 
1883.... 
1884.... 
1885.... 

1877 

Feet. 

Feet. 
.40 

1887 

Feet 

Feet. 
1.38 
.31 

1878 

1R79 

1.80 

1888 

2.56 

1889 

1890 

1.23 

1880 

1881 

.12 

1.11 
2.70 
1.&9 
2.11 

2.38 
1.80 

1891 

1882 

1892 

1883 

1884 

.04 

1893  . 

3.61 

1894 

1894 

1.08 

1885  .... 
1886 

1.16 

.12 

14.14 

LOSS  OF  THE  BARK  MARI  VIZEU. 


Ahont  midniffht,  January  5,  1895,  the  bark  Mari  VizeUy  bound  in  and  drawing  13 
feet,  was  signaled  by  the  pilot  boat  and,  it  is  said,  warned  in  every  possible  way 
that  she  was  approaching  danger.  She  was  under  full  sail,  and  being  driven  by  a 
strong  wind  it  was  with  difficulty  that  the  pilot  boarded  her,  although  he  was  not 
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Recession  of  Curves 
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Sept.1893  to  Oct.  1894. 
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in  time  ta  avert  the  disaster,  as  she  straok  soon  after  he  boarded  her.  The  port 
Mihor  was  let  «>  and  she  swiuig^  to  it,  heading  ont  to  sea ;  then  the  starboard  one 
WIS  let  go  aad  Sm  dragged  both  antil  she  reached  a  localitj  1,500  feet  sonth  of  the 
wnt  jetty  light,  when,  on  the  morning  of  the  7th,  she  began  to  leak  badly  and  to 
•flttle  into  the  sand.  She  was  abandcmed  on  that  day  and  has  proven  a  total  loss. 
She  was  a  very  old  vemeU,  well  insured,  sad  without  cargo. 

TRB  NAYIOATION  OF  THE  CHAlTNEl.. 

The  channel  throughout  the  entire  length  of  South  Pass  was  successfully  navi- 
^ted  daring  the  year,  but  two  slight  mishaps  having  occurred.  Two  steamers 
wwe  aKrouna  about  three  hours  each. 

CONCLUSION. 

During  the  year  I  was  ably  assisted  by  Mr.  G.  W.  Lawes,  who,  on  January  1,  was 
pranoted  to  the  position  of  assistant  engineer. 

Very  respeotfdlly,  your  obedient  servant,  0.  Donovan, 

AsHBiani  Engineer, 
IC^.  Jamks  B.  Quinn, 

Carpe  of  Engineers. 


of  mr.  c.  donovan,  assistant  exoinber,  upon  work  donr  to  bffkct 
thx  closure  of  pass  a  loutre  crevasse. 

United  States  Engineer  Office, 

Port  Eade,  La,,  March  16,  1895. 

Sir  :  Under  date  of  May  14, 1892, 1  reported  to  you  relative  to  the  work  which  had 
been  done  in  an  attempt  to  close  a  crevasse  which  had  opened  from  Pass  a  Loutre 
into  an  arm  of  the  Gulf  known  as  Garden  Island  Bay.  As  stated,  the  work  was 
abandoned  January  14, 1892,  and  what  remained  of  it  at  that  time  wa§  destroyed 
daring  the  high  river  periods  of  1892  and  1893. 

The  ultimate  closure  of  this  crevasse  was  deemed  so  important  a  factor  in  the 
pveaervation  of  the  requisite  flow  of  water  into  South  Pass  that  those  interested  in 
maintaining  a  channel  of  specified  width  and  depth  through  that  pass,  and  through 
the  jetties  at  its  mouth,  decided  to  a^ain  attempt  its  closure.  Accordingly,  the 
services  of  Messrs.  B.  M.  Harrodand  H.  B.  Richardson,  civil  engineers,  were  secured, 
and  the  execution  of  the  work  according  to  a  plan  formulated  by  them  was  com- 
menced July  29, 1893. 

THE  PLAN. 

To  encompass  the  deep  water,  which  the  current  through  the  crevasse  had  caused 
to  extend  some  distance  down  into  the  bay,  by  a  dam  which  would  be  the  shortest 
poasible,  and  in  the  shoalest  water,  and  at  the  same  time  reenforce  so  much  of  the 
south  l>ank  of  Pass  a  Loutre  as  to  insure  against  the  effect  of  a  possible  giving 
avay  of  that  bank  after  the  dam  was  completed,  were  the  elements  to  be  considered. 

On  alieet  No.  1  is  given  the  location  of  the  dam.  From  shore  to  shore,  on  the  lines 
laid  down,  the  distance  is  8,359  feet,  being  3,480  feet  from  A  to  B,  and  4, 879  feet  from 
B  to  I>.  For  4,300  feet  the  average  depth  of  water  was  9  feet,  and  over  the  remain- 
ing  diatance  the  depth  varied  from  1  to  4  feet. 

^Tlie  work  consisted  of  two  rows  of  piles  16  feet  apart,  the  piles  in  each  row  being 
8  feet  apart,  and  projecting  9  feet  above  toe  water.  The  piles  In  each  row  were  con- 
aaeted  l>y  a  4  by  8  inch  timlier  driftbolted  to  them  at  a  heij^ht  of  6i  feet  above  the 
water,  l»y  bolts  three-eighths  of  an  inch  in  diameter  and  10  inches  long,  and  was  made 
^mtinnons  by  splices  ot  the  same  material  secured  by  screw  bolts. 

A  eontinnons  foundation  mattress,  built  in  the  usual  manner,  20  I'eet  wide  and  3 
feet  tUck,  was  built  suspended  between  the  two  rows  of  piling,  and,  when  lowered 
OBto  tbe  bottom,  was  still  further  compressed  and  pressed  into  the  mud  by  placing 
upon  i^  temporarily  heavy  weights  which,  after  the  mattress  was  secured  in  place, 
w«re  lifted  and  moved  from  place  to  place  by  a  floating  derrick. 

Pending  the  placing  of  loose  willows  upon  the  foundation  mattress,  by  which 
Beans  the  dam  was  to  be  built  above  the  surface  of  the  water,  when  the  whole 
would  "be  securely  anchored,  the  foundation  mattress  was  held  in  place  in  the  fol- 
lowing manner,  and  as  shown  in  fig.  1 :  A  3  by  12  inch  plank  18  feet  long,  with  a 
If-incn  liole  near  either  end,  was  placed  on  top  of  the  mattress,  and  made  last  to  it, 
at  eacli  bent  of  piles.  The  ends  of  two  4  by  6  scantlings  were  then  prepared  so  as 
to  enter  these  holes,  leaving  a  shoulder  to  rest  firmly  upon  the  plauK.  When  the 
mattreea  was  firmly  on  the  bottom,  having  been  compressed  as  much  as  possible,  the 
•eantlings  were  cut  off  so  that  the  upper  ends  would  enter  stirrups  which  were  con- 
aeeted  with  the  waling  piece. 
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When  the  depth  of  water  was  sach  as  not  to  permit  of  piles  being  driven,  as  in 
the  vicinity  of  A,  stakes  were  nsed  to  confine  loose  willows  which  were  weighted 
with  earth  in  sacks.    Snch  of  this  work  as  was  done  is  detailed  on  sheet  No.  2. 

After  loose  willows  were  placed  npon  the  fonndation  mattress  to  such  a  height  that 
after  their  compression  the  dam  wonld  be  abont  5  feet  above  the  water,  horizontal 
ties  of  4  by  10  inch  plank  20  feet  long  were  placed  underneath  the  waling  timber  and 
spiked  to  the  piles  in  each  bent.  These,  together  with  earth  in  sacks  at  some  points, 
kept  the  willows  in  place  and  the  former  iQso  prevented  the  two  rows  of  piles  from 
spreading  apart. 

PROGRESS  OF  THE  WORK. 

By  October  1, 1893,  the  fonndation  mattress  was  in  place  firom  A  to  B,  and  for  a 
distance  of  1,300  feet  fh>m  B  toward  D.  On  that  date  this  vicinity  was  visited  by 
a  violent  storm,  the  wind  being  ftt)m  a  southerly  direction  with  a  velocity  at 
times  as  great  as  70  miles  per  hour.  Under  ordinary  circumstances  the  method  by 
which  the  foundation  mattress  was  held  in  place  would  have  been  sufficient — that  is, 
nntil  the  work  above  it  was  completed — but  when  the  work  was  subjected  to  the 
violence  of  that  storm  the  shores  upon  which  so  much  depended  went  down  like  the 
proverbial  row  of  bricks,  the  mattress  came  to  the  surface  and  wa.<i  more  or  lem 
damaged. 


Figure  1. 


l^/9*r  rowpii4S 


Zot^^r  r^atpi^^ 


i 


^  ■FtmmtX'%k?\  f^' 


i     I 


ye^B^wJiiUi^r 


ZoMf^rjUM^^r. 


The  floating  plant,  consisting  of  two  quarter  boats,  two  pile  drivers,  one  derrick 
boat,  and  several  barges,  was  driven  ashore. 

The  storm  entailed  considerable  loss  financially,  and  the  progress  of  the  work  was 
so  retarded  that  it  was  impossible  to  bring  it  to  that  stage  of  completion  which  was 
auticipated  and  desired  before  the  high  water  would  necessitate  its  temporary  dis* 
continuance. 

The  work  of  floating  the  plant,  except  the  quarter  boats,  having  been  accom- 
plished, the  construction  was  again  commenced.  The  foundation  mattress  was 
adjusted  and  renewed  in  places,  again  sunk  to  the  bottom,  and  secured  in  a  perma- 
nent manner  as  shown  in  fig.  2. 

Two  4  by  6  inch  planks  18  feet  long  were  placed  across  the  mattress  and-on  either 
side  of  the  piles  in  each  bent.  On  top  of  these,  at  right  angles  to  them,  against  the 
pUos  and  between  them,  were  spiked  pieces  of  the  same  material  3  feet  Ions. 
These  received  the  ends  of  4  by  4  inch  shores  which,  when  the  mattress  was  firmly 
bedded,  were  securely  spiked  to  the  piles. 

The  work  progressed  favorably,  and  was  temporarily  discontinned  April  14,  1894, 
pending  the  return  of  the  river  to  a  low  stage,  wnen  it  could  be  done  to  better  advan- 
tage. On  this  date  the  work  was  practically  completed  from  A  to  B,  and  for  1*150 
feet  ftom  B  toward  D,  and  was  5  feet  above  the  surface  of  the  water. 
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Dnring  the  high  riTor  a  carefiil  watoh  was  kept  to  detect  places  where  anderscour 
mold  occnr — several  sach  places  were  stopped  Dy  patting  in  sacks  filled  with  earth. 

it  a  point  1,060  feet  westward  from  B  k,he  foundation  gave  away  and,  together 
with  the  piling,  was  washed  out  for  a  distance  of  170  feet.  In  conseqnence  of  this 
knk  the  depth  of  water  was  increased  to  20  feet  for  a  distance  of  440  feet,  and  for 
3X0  feet  of  this  distance  the  depth  was  25  feet. 

A  Borvey  made  in  Jane  and  July,  1894,  showed  the  beneficial  effect  of  the  work  in 
pbcein  causing  a  shoaling  over  the  deep-water  area;  at  the  same  time,  however,  the 
fiboaler  area  to  the  westward  was  deepened  in  sonsequence  of  the  flow  of  water 
deflected  across  it  by  the  work  £rom  A  to  B. 

On  September  1,  1894,  work  was  resumed,  it  having  been  decided  to  carry  the  work 
to  the  westward  by  the  use  of  sheet  piling.  This  work  was  commenced  at  a  point, 
H,  which  is  on  the  line  B  D,  and  575  feet  from  B,  from  which  point  it  was  built  403  feet 
on  a  line  making  an  angle  of  about  80^  with  B  D.  At  a  point,  I,  380  feet  from  H,  it 
iw  built  for  a  distance  of  224  feet  on  the  line  from  I  to  D  which  is  about  at  right 
a&gles  to  H  I.  This  offset  from  the  line  B  D  was  made  rather  than  to  build  across  the 
d»p  water  which  the  break  in  the  work  on  that  line  had  caused. 


^5»^^  r-^4if  €f/9ii^s 


Figure  2. 


4^na'mm4i^ 


Z^w^f  roti^  ^/9i'l^s. 


The  piles  need  were  8  by  12  inches  and  35,  40,  50,  and  55  feet  long,  to  one  edge  of 
vhich  pieces  1^  inches  thick  were  spiked,  which  formed  a  doyetail  groove,  and  to 
tiie  other  edge  a  piece  which  formed  a  corresponding  tongue.  Every  third  pile  was 
tiven  to  the  surface  of  the  water,  the  intermediate  ones  being  4i  feet  above  the 
niface.  and  at  their  upper  ends  they  were  confined  between  two  8  by  8  inch  waling 
pieces  held  by  bolts  through  them  and  the  piles,  at  intervals  of  3i  feet.     (See  fig.  3. ) 

8ome  willows  weighted  with  earth  in  sacks  were  placed  between  the  piles  at  the 
v«st  end,  D,  of  the  dam. 

Dnring  October  7  and  8,  1894,  another  violent  storm  swept  over  this  locality.  On 
Oetober  5, 6,  and  7  information  was  received  from  the  Signal  Service  Bureau  at  Wash- 
ia^n  that  there  was  a  dangerous  storm  central  to  the  southward  of  Port  Eads.  At 
lodni^ht  on  the  4th  the  wind  suddenly  increased  to  22  miles  per  hour,  the  general 
Action  being  northeast.  This  force  was  maintained  quite  uniformly  until  3  a.  m. 
«athe  6th,  when  the  velociiky  was  26  miles  per  hour,  and  varied  from  that  to  32  miles 
lAtil  11  a.  m.  on  the  7th,  when  it  began  to  increase  rapidly,  attaining  a  velocity  of 
Smiles  at  4  p.  m.,  50  miles  at  10  p.  m.,  64  miles  at  midnight,  and  at  3  a.  m.  on  the 
ttomiug  of  the  8th  the  force  was  77  miles.  At  4.30  a.  m.  (on  the  8th)  the  wind  backed 
to  the  north,  and  the  storm  continued  with  great  violence.  At  10  a.  m.  it  changed 
ti  northwest  and  slowly  decreased  in  force. 

A  heavy  rain  fell  dnnngmost  of  the  time  from  5  p.  m.  on  the  7th  to  9  a.  m.  on  the 
Sih.  Lowest  barometer,  29.38  at  8  a.  m.  on  the  8th.  The  greatest  wind  force  of  which 
iMord  was  obtained  was  84  miles  per  hour. 

About  50  feet  of  sheet  piling  was  washed  out  from  the  west  end  of  that  work,  and 
01  four  places  (nombered  1,  2,  3,  and  4,  on  sheet  No.  1),  within  a  reach  of  800  feet, 
fte  work  from  A  to  B  gave  away  and  350  feet  of  it  was  destroyed. 
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Conaidering  tbe  violence  of  the  Btorm,  the  damage  saatained  by  the  work  was  not- 
great,  but  it  was  Buffloieot  to  establish  the  fact  toat  the  work  already  comple'fced 
wua  not  sufficiently  reliable,  and  that  under  the  oircnmstanoes  it  would  be  unwise 
to  continue  with  further  work.    The  project  was  therefore  permanently  abandoned 

The  condition  of  the  work  at  the  time  it  was  disoontinaed  is  given  on  sheet  No.  3U 

Figure  3 


The  following  materials  were  used  in  the  construction  of  this  work : 

Fiuepiles linear  feet..  99,749 

Willows cords..  17,621 

Pine  lumber feet,B.M..  338,436 

Manila  rope pounds..  2,  655 

Galvanized  wire do 10,033 

Washers do....  1,874 

Drijftbolts do....  4,206 

Screw  bolts 2,000 

Carriage  bolts 100 

Machine  bolts 400 

Wrought  spikes kegs..  22 

Nails do 10 

Sacks 32,300 

Sheet  piling  (8  by  12  inch) linear  feet..  21,475 

Waling  timber  (8  by  8  inch) do 1,320 

Lumber  for  dovetail  joints  (1}  bv  2^  inch) do 51,035 

Screwbolt8(^by26inch) 208 

Screwbolts  ( J  by  18  inch) 18 

Very  respeotftiUy,  your  obedient  servant,  C.  Donovan, 

J99i9tant  Engin 
Mag.  Jambs  B.  Qunm, 

Corpa  of  Engineer; 


Bnff  64  1 
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DfPROVEMENT  OF    RIVERS  AND   HARBORS    IN  SOUTHERN   LOUISIANA 

AND  EASTERN  TEXAS. 


JELEPORT .OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1895,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVXMENTS. 


1.  Cliefanote  River  and  Bogae  Falia, 

Louisiana. 

2.  Tickfaw  River  and  its    tributaries, 

Louisiana. 

3.  Amite  River  and   Bayou   Manohao, 

Louisiana. 

4.  Bayou  Lafourclie,  Louisiana. 

5.  Bayou  Terrebonne,  Louisiana. 

6.  Bayou  Plaquemine,  Grand  River,  and 

Pigeon  bayous,  Louisiana. 

7.  Bayou  Courtableau,  Louisiana. 

8.  Bayou  Teche,  Louisiana. 


9.  Channel^  bay,  and  passes  of  Bayou 
Vermilion,  Louisiana. 

10.  Mermentau    River    and   tributaries, 

Louisiana. 

11.  Mouth  and  passes  of  Calcasieu  River,. 

Louisiana. 

12.  Harbor  of  Sabine  Pass,  Tex. 

13.  Sabine  River^  Texas. 

14.  Neches  River,  Texas. 

15.  Removing   sunken  vessels  or    craft 

obstructing  or  endangering   navi- 
gation. 


EXAMINATIONS. 


16.  Bayou  Bonfaoa,  in  St.  Tammany  Par- 

ish, La. 

17.  Chefuncte  River  and  Bogue  Falia, 

Louisiana. 


18.  TickCaw  River  and  tributaries,  Lou- 

isiana. 

19.  Bayou  Teohe,  Louisiana. 

20.  Channel  through  Sabine  Lake,  Texas. 


Office  United  States  Engineer, 

New  Orleans^  La.j  July  5, 1895. 
Oenbbal:  I  have  the  honor  to  transmit  herewith  annual  reports 
•    •    •    upon  works  of  river  and  harbor  improvement  at  present  under 
my  charge  fur  the  fiscal  year  ending  June  30, 1895. 

•  •••••• 

Very  respectfully,  your  obedient  servant, 

James  B.  Quinn, 
Major ^  Corps  of  Engineers. 

Brig.  Gen.  Wm.  P.  Craighill, 

Chief  of  Engineers.  U.  S.  A. 
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R  I. 

IMPROVEMENT  OF  CHEFUNCTE  (TCHEFUNCTE)  RIVER  AND  BOGUE 

FALIA,  LOUISIANA. 

The  project  for  the  improvement  of  this  river  was  adopted  in  1880,  and 
•contemplated  the  removal  of  obstructions  in  the  channel,  such  as  snags, 
logs,  and  overhanging  trees,  and  the  dredging  of  the  bar  at  the  river's 
mouth. 

With  the  two  appropriations  made  in  1881  and  1882,  of  $1,600  each, 
obstructions  below  Covington  were  removed,  and  part  of  the  unexpended 
balance  was  used  for  the  construction  of  a  working  plant  for  improving 
the  bar  at  the  mouth  and  part  of  the  construction  of  820  feet  of  break- 
water. 

August  5, 1886,  Congress  made  an  appropriation  of  $2,500  for  thiE 
work,  and  in  1887  channels  were  cut  through  the  bars  between  Coving- 
ton and  Old  Landing  5  feet  de«]>  and  30  to  60  feet  wide,  giving  better 
navigation  for  schooners  between  these  places. 

The  original  estimated  cost  of  improving  this  river  was  $5,460,  the 
greater  portion  of  which  was  for  dredging  the  bar  at  its  mouth. 

It  was  thought,  however,  that  a  dredged  channel  over  this  bar  could 
not  be  maintained  without  protecting  works,  which  would  cost  consid- 
erably more  than  the  dredging.  Miyor  Stickney,  who  had  charge  of 
this  work,  caused  a  reexamination  to  be  made  in  1884,  and  in  his  report 
in  the  Annual  Rei)ort  of  the  Chief  of  Engineers  for  1884,  volume  2, 
page  1269,  he  reports  the  river  in  good  order  except  the  bar  at  its  mouth, 
and  suggests  as  a  method  of  improving  this  to  build  a  jetty  or  break- 
water 2,500  feet  long  across  the  bar  into  the  comparatively  deep  water 
of  Lake  Pontchartrain,  and  then  to  dredge  the  channel  through  the  bar, 
in  the  hope  that  the  jetty  would  prevent,  or  at  all  events  greatly  retard, 
the  refilling  of  the  cut  with  sand. 

Under  the  appropriation  of  $1,000,  made  Septembei?  19,  1890,  the ., 
work  of  removing  obstructions  in  the  channel  was  commenced  in  Octo- 
ber, 1891,  using  the  snagging  plant  which  had  shortly  before  ceased 
operations  on  the  Tiokfaw  River.  This  plant  consists  of  a  quarter  boat, 
for  the  accommodation  of  the  working  party  and  a  flat  boat  supplied 
with  a  derrick  and  steam  hoisting  engine  for  lifting  out  snags,  and 
small  boats,  tools,  etc.,  ordinarily  used  for  this  class  of  work. 

Snags,  logs,  and  impending  trees  were  removed  from  the  channel  of 
the  river  from  Madisouville  to  Old  Landing,  and  from  the  latter  place 
to  Covington,  on  the  Bogue  Falia,  as  far  as  the  funds  on  hand  would 
permit.  The  principal  obstructions  removed  from  the  channel  during 
that  year  were:  161  snags,  82  overhanging  trees,  61  landslide  trees,  58 
stumps,  44  logs,  and  29  tree  tops.  The  work  was  discontinued  Novem- 
ber 30,  1891. 

In  1892  Congress  appropriated  $1,000  for  maintenance,  but  aside 
from  making  extensive  repairs  to  the  snagging  plant  used  on  the  im- 
provement of  these  streams,  no  work  was  done. 

The  total  amount  expended  on  the  improvement  to  June  30, 1895,  was 
$8,306.31. 

The  river  then  had  a  navigable  depth  of  5  feet  to  Old  Landing,  and 
from  there  to  Covington  the  Bogue  Falia  was  navigable  for  the  lighter- 
draft  schooners. 

The  project  under  the  appropriation  of  $1,000  for  maintenance,  made 
August  17, 1894,  was  to  improve  the  navigation  of  these  streams  to  the 
town  of  Covington,  the  only  obstructions  to  which  being  a  few  bars 
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with  not  over  3  feet  depth  over  them.  Accordingly,  contract  was 
entered  into  and  approved  in  November,  1894,  for  the  expenditure  of 
available  funds  in  dredging  through  the  bars  below  Covington  to  a 
depth  of  t)  feet  and  a  width  of  about  60  feet. 

This  work  was  commenced  by  the  contractor  February  4  and  com- 
pleted February  15,  1895.  Some  3,656  cubic  yards  of  material  was 
dredged  from  these  bars. 

Navigation  for  steamers  drawing  5  feet  is  now  available  to  Covington, 
about  14  miles  from  the  mouth  of  the  river. 

The  bar  at  the  mouth  of  the  river  has  a  depth  of  about  5  feet  at  low 
water. 

The  amount  expended  for  this  work  in  fiscal  year  ending  June  30, 
1895,  was  $1,340.92. 

About  $1,000  will  be  required  each  year  to  keep  the  rivers  free  of 
obstructions. 

Ahitractpf  appropriations  for  improving  Ch^funoie  (Tohefuncie)  River  and  Bogue  Falia, 

Louisiana, 

By  act  of  Congrew— 

Approved  March  3,  1881 $1,500 

Paaaed  AuguBt  2, 1882 1,500 

By  act  of  Cougrees  approved — 

August  6, 1886 2,500 

September  19,  1«90 1,000 

July  13, 1892 1,000 

By  act  of  Congrees  of  August  17, 1894 1,000 


Total 8,500 

Money  stcUement 

July  1, 1894,  balance  unexpended $534.61 

Amount  appropriated  by  act  of  August  17,1894 1,000.00 


1,534.61 
Jane  30,  1895,  amount  expended  during  fiscal  year 1,340.92 


Ty  1, 1895y  balance  unexpended 193.69 


Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897      1, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 


\  Submitted  m  compliance  witn  reqi 
(    harbor  acts  of  1866  and  1867  and 


and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstraei  of  proposals  received  for  furnishing  a  dredge  for  improving  Chefuncte  Biver  and 
Bogue  Falia,  Louisiana j  opened  at  New  Orleans,  La,,  November  9, 1894,  by  Maj,  James 
B,  Quinn,  Corps  of  Engineers, 


Name  and  addreaa  of  bidder. 


I>e  Witt  Dilworth,  New  Orleans,  La. . 


Price  bid 
per  day. 


$125 


Contract  awarded  to  the  only  bidder,  with  the  approval  of  the  Chief  of  Engineers 
Contract  dated  November  24,  1894,  and  approved  November  30,  1894.  Work  to  com- 
mence within  60  days  after  approval  of  contract  and  be  completed  on  or  before 
March  31, 1895. 
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taries,  the  Natalbany,  Blood,  and  Pontchatoula  rivers,  by  remoying^ 
obstmctions  to  navigation,  sach  as  snags,  logs,  stamps,  and  overhang- 
ing trees. 

In  1881  $2,000  was  appropriated  with  which  to  commence  work.  The 
work  nnder  this  appropriation  was  done  by  contract  in  1882,  and  16 
miles  of  the  Tickfaw  was  cleaned  ont. 

In  1882  Congress  appropriated  $2,000  more.  This  was  expended 
partly  in  building  plant,  and  the  work  of  cleaning  out  the  stream  was 
done  with  this  plant  and  hired  labor.  The  result  was  a  good  navigable 
channel  9  miles  above  the  previous  head  of  navigation  on  the  Tickfaw. 
In  1886  an  appropriation  of  $2,000  was  made,  the  funds  to  be  used 
in  cleaning  out  the  navigable  branches  of  the  Tickfaw.  In  the  latter 
part  of  1886  and  early  part  of  1887  work  was  resumed  with  the  Gov- 
ernment plant  and  hired  labor,  and  the  branches  cleaned  to  the  head 
of  navigation. 

In  1888  an  appropriation  of  $1,000  was  made  for  improving  the  Tick- 
few  and  its  navigable  tributaries.  The  latter  being  in  good  condition, 
the  snagging  plant  commenced  work  on  the  river  itself  in  May,  1889, 
removing  the  obstructions  that  had  reformed  since  1887,  and  worked 
upstream  to  within  1  mile  of  the  Chapman  Place,  where  operations 
ceased. 

In  1890  $1,000  was  appropriated  for  continuing  the  improvement. 
In  September,  1891,  work  was  commenced  with  the  Government  snag- 
ging plant  and  hired  labor.  The  obstructions  which  had  reformed 
since  1889,  such  as  snags,  logs,  overhanging  trees,  etc.,  were  removed 
from  the  Tickfaw,  Katalbany,  and  Blood  rivers,  the  latter  being  cleared 
to  the  head  of  navigation.  About  39  miles  of  channel  had  been 
improved  when  the  work  ceased,  October  12, 1891. 

On  July  13, 1892,  an  appropriation  of  $1,000  was  made  for  mainte- 
nance. The  plant,  which  had  shortly  before  been  used  on  the  Amite 
Eiver,  was  towed  to  the  Tickfaw,  and  work  was  commenced  at  the 
mouth  of  the  river  on  December  20, 1892,  and  was  carried  on  upstream, 
resulting  in  the  improvement  of  30  miles  of  channel  by  the  removal  of 
382  obstructions.  Operations  were  discontinued  January  20, 1893,  and 
the  plant  was  laid  up  at  Springfield,  La.,  and  placed  in  charge  of  a 
watchman. 

Extensive  repairs  to  the  snagging  plant  were  completed  in  l^ovem- 
ber,  1892.  This  plant  consists  of  a  quarter  boat  for  the  working  crew, 
a  flat  supplied  with  a  derrick  and  steam  hoisting  engine  for  pulling  out 
snags,  and  small  boats,  tools,  etc.,  ordinarily  used  for  this  kind  of  work. 
Under  the  appropriation  of  $1,000  made  August  17, 1894,  for  main- 
tenance, the  snagging  plant  was  again  thoroughly  repaired  and  the 
work  of  removing  obstructions  which  had  reformed  was  commenced  in 
December  of  that  year  and  discontinued  on  February  8,  1895,  when 
the  plant  was  removed  to  the  Amite  River  for  work  there.  Some  1,568 
obs^ctions,  consisting  of  sunken  logs  and  trees,  stumps,  snags,  over- 
hanging trees,  etc.,  were  removed  in  a  distance  of  3^  miles.  The 
improvement  was  made  from  Talbots  Field  to  Whitmore  Island,  on  the 
Tickfaw  River.  After  completion  of  work  on  the  Amite  River  the  plant 
was  tied  up  at  Wadesboro  and  placed  in  charge  of  a  watchman. 

The  streams  are  now  in  fair  condition,  but  as  obstructions  will  con- 
tinue to  form,  the  improvement  is  not  permanent,  and  it  is  estimated 
that  $1,000  will  be  required  annually  to  keep  the  navigable  channel  in 
condition. 

The  total  amount  expended  on  the  improvement  of  these  streams  to 
Jane  30, 1895,  was  $9,862.81. 

ENG  95 ^110 
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Abstract  of  appropriationa  for  improving  Tickfaw  River  and  it9  irihuiarieSf  Louisiana. 

By  act  of  Congreos — 

Approved  March  3, 1881 $2,000 

Paased  Auifuat  2,  1882 2,000 

Approved  August  5,  1886 2,000 

Of  August  11, 1888 1,000 

Approved  September  19,  1890 1,000 

Approved  July  13, 1892 1,000 

Passed  August  17,  1894 1,000 

Total 10,000 

Money  statement 

July  1, 1894,  balance  unexpended $173. 70 

Amount  appropriated  by  act  of  August  17,1894 1,000.00 

1,173.70 
June  30, 1895,  amount  expended  during  fiscal  year 1, 036. 51 

July  1, 1895,  balance  unexpended 137.19 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897      1, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMBRCIAL   HTATISTICS. 

[From  Jane  1, 1884,  to  May  31, 1895.] 

Steamers 5 

Net  tonnage,  registered 337 

Trips  made 121 

Gross  tonnage,  121  trips 15,534 

Schooners 35 

Net  tonnage,  registered 697 

Trips  made 158 

Gross  tonnage,  158  trips 60,524 

Total  vessels 40 

Total  net  tonnage 1,034 

Total  trips 279 

Total  gross  tonnage 76,058 

Draft  of  heaviest  steamer,  6  feet.     Draft  of  lieaviest  schooner,  light,  3.5  feet; 
lotided,  6.4  feet. 
No  new  lines  of  transportation  were  established  during  the  year. 


Wood 

Lumber 

Brick , 

Cotton 

Mi?»celliii»«(ius. 


Total. 


Mcrohauditib 

(irand  total . 


Receipts  and  shipments  for  two  years. 


Articles. 


Year  endii 

ig  May  81- 

18 

- 

,               1894. 

95. 

Tons. 

Value. 

Tons. 

Value. 

2,452 

38,370 

711 

155 

45 

16,908 
120,809 

2.212 
21,630 

2,025 

5,495 

13,864 

597 

182 

61 

17,850 
108,788 

1. 673 
21.120 

1.560 

38,733  [     153,674 

1 
3, 270  '      98. 100 

20,199 
3,185 

140, 941 
79,62» 

40,003   251^774  1   28,884    220,566 
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Comparative  statement  of  receipts  and  shipmente  for  four  years. 


Tear  ending  May  SI- 

Tons. 

Value. 

Tear  ending  May  31-- 

Tone. 

Value. 

MR^ , , 

11,407 
13,994 

$102, 110 
160,643 

1894 

40,008 
23,384 

$251,774 

lan 

1895 

220,566 

R3. 
IMPROVEMENT   OF   AMITE   RIVER  AND    BAYOU   MANCHAC,  LOUISIANA. 

The  original  project  for  the  improvement  of  this  river  was  adopted  in 
1880,  which  contemplated  a  channel  5  feet  in  depth  as  far  npstream  as 
appropriations  would  permit,  the  main  part  of  the  work  to  be  done  above 
the  mouth  of  Bayou  Manchac. 

In  1883,  owing  to  the  unsatisfactory  manner  of  doing  the  work  by 
contract,  the  project  was  amended  so  as  to  provide  for  the  removal  of 
obstractions  below  the  Manchac  by  the  Government  plant  and  hired 
*labor,  and  resulted  in  a  satisfactory  improvement  of  about  8  miles  of 
the  river. 

In  1886,  under  the  appropriation  of  $2,000,  work  with  Government 
plant  and  hired  labor  was  resumed,  and  the  logs  and  snags  removed 
from  about  5  miles  of  river  below  the  mouth  of  the  Bayou  Manchac, 
leaving  the  Amite  River  in  good  navigable  condition. 

In  1888  $5,000  was  appropriated,  with  the  stipulation  that  half  of 
this  sum  might  be  used  in  improving  Bayou  Manchac,  and  in  November, 
1888,  work  with  the  Government  plant  and  hired  labor  was  commenced 
in  this  bayou,  working  up  from  its  mouth  to  Hereford  Landing,  leaving 
the  Manchac  in  good  condition  up  to  that  point.  The  plant  was  then 
taken  back  to  the  Ainite  Eiver,  and  from  it  removed  the  snags,  logs, 
and  impending  trees  which  obstructed  the  channel. 

In  1890  $3,800  was  appropriated  for  the  completion  of  the  old  project, 
the  money,  however,  to  be  applied  to  the  Amite  or  Manchac  in  such  pro- 
portions as  the  engineers  might  deem  best.  Work  was  resumed  in 
October,  1890,  with  the  Government  plant  at  Hope  Villa,  on  the  Man- 
chac, and  the  bayou  cleaned  up  for  a  distance  of  about  3  miles,  when 
the  plant  turned  back  and,  commencing  at  Wards  Greek,  worked  down- 
stream to  the  Amite  Eiver. 

Snags,  logs,  and  impending  trees  were  removed  from  the  Bayou  Man- 
chac between  its  mouth  and  Hope  Villa,  and  from  the  river  between  its 
Biontli  and  the  junction  with  Bayou  Manchac. 

In  1892  $2,500  was  apiM-opriated  for  maintenance,  $1,000  of  which 
was  to  be  used  to  construct  a  turning  basin  for  boats  at  or  near  the 
mouth  of  Wards  Creek,  on  Bayou  Manchac.  As  the  dredging  of  a 
turning  basin  at  this  place  would  cost  more  than  the  sum  stat^,  my 
recommendation  that  this  amount  be  held  for  further  increase  was 
approved. 

Authority  was  obtained  and  the  snagging  plant  thoroughly  repaired. 
This  plant  consists  of  a  quarter  boat  for  the  working  party,  a  derrick 
boat  with  steam  hoisting  engine  for  removing  obstructions,  and  small 
boat,  tools,  etc.,  ordinarily  used  for  this  class  of  work. 

Work  was  commenced  November  17, 1892,  under  the  appropriation 
of  that  year,  at  Wards  Creek,  on  Bayou  Manchac,  and  was  carried  on 
to  Port  Vincent,  on  the  Amite  River,  improving  about  20  miles  of  chan- 
nel by  the  removal  of  381  obstructions.    The  work  was  discontinued 
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December  15, 1892,  and  the  plant  towed  to  the  Tickfaw  Eiver  for  work 
on  that  stream. 

The  act  of  August  17, 1894,  appropriated  $2,500  for  maintenance,  the 
approved  project  under  which  contemplated  the  removal  of  obstructions 
&om  the  river  and  bayou,  and,  inasmuch  as  no  increase  had  been  made, 
the  expenditure  of  the  $1,000  appropriated  in  1892  in  dredging  the 
turning  basin. 

Accordingly  work  on  the  turning  basin  was  commenced,  under  con- 
tract, January  24,  and  completed  February  1, 1895.  Some  4,080  cubic 
yards  of  material  was  excavated  and  numerous  logs  removed. 

The  snagging  plant  was  again  thoroughly  repaired,  and,  upon  com- 
pletion of  the  work  on  the  Tickfaw  Eiver,  it  was  removed  to  the  moutli 
of  Wards  Creek,  o]i  Bayou  Manchac,  where  operations  were  commenced 
February  18, 1895.  The  work  was  carried  on  down  to  the  town  of  Olio, 
on  the  Amite  River,  a  distance  of  about  22  miles,  where  operations 
ceased  on  May  31, 1895. 

During  this  time  some  5,019  obstructions  were  removed,  consisting 
of  325  landslide  trees,  113  sunken  logs  and  trees,  150  snags,  236  clusters 
of  brush,  2,343  overhanging  trees,  and  the  deadening  of  1,852  trees.     * 

This  improvement  gives  much  relief  to  the  commerce  of  these  streams 
and  has  added  an  average  of  about  3  feet  to  the  available  depth  of  the 
channel  and  a  greatly  increased  width. 

Stumps  and  logs  are  continually  getting  into  the  channel,  forming 
obstructions,  and  therefore  the  Improvement  is  not  permanent.  About 
$2,500  will  be  required  annually  to  keep  these  streams  in  navigable 
condition. 

The  amount  expended  on  the  improvement  of  these  streams  to  June 
30, 1895,  wa«  $28,279.32. 

Abstract  of  appropriations  for  improving  Amite  Mirer  and  Bayou  Manehao,  Louisiana. 

By  act  of  Congress  approved- 
June  14, 1880 $8,000 

March  3,  1881 5,000 

August  5, 1886 2,000 

By  act  of  Congress  of  August  11,1888 5,000 

By  act  of  Congress  approved- 
September  19,  1890 3,800 

July  13,  1892 2,500 

By  act  of  Congress  of  August  17,  1894 2,500 

Total 28,800 

Money  statement. 

July  1,1894,  balance  unexpended $1,211.00 

Amount  appropriated  by  act  of  August  17,  1894 2,500.00 

3,711.00 
June  30,  1895,  amount  expended  during  fiscal  year 3, 190. 32 

July  1,  1895,  balance  unexpended 520.68 

July  1,  1895,  outstanding  liabilities 8.33 

Julyl,  1895,  balance  available 512.35 


i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897      2, 500. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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Akttruet  of  proposals  received  for  furnishing  a  dredge  for  dredging  a  turning  hasin  for  boats 
m  eenneetian  mth  ike  improvement  of  the  Amite  Kiver  and  Bayou  ManchaCf  Louisiana, 
(melted  at  New  Orleans,  La.,  November  6,  1894,  by  Maj,  James  B,  Quinn^  Corps  of 
Engineers. 


Name  and  addr««8  of  bidder. 


Jk  Witt  DOworth,  New  OrleaiiB.  La. . 


Price  bid 
per  day. 


$125 


Contract  entered  into  with  the  only  bidder  with  the  approval  of  the  Chief  of 
Engineers.  Contract  dated  November  21,  1894^  and  approved  November  30,  1894. 
Work  to  be  conunenced  sixty  days  after  approval  of  contract,  and  completed  on  or 
before  February  28,  1895. 


COMMBRCIAL  STATISTICS. 

[From  June  1,  18M,  to  May  31, 1895.] 

StesDiers  ....• 7 

Net  tonnage,  registered 400 

Trips  ma^ 618 

Grass  tonnage,  618  trips 247,200 

Schooners 21 

Net  tonna^^y  registered ■. 382 

Trips  maoe 51 

Gross  tonnage,  51  trips 19,482 

3 


T. 


Ket  tonnage 75 

Tripsmade 183 

Gross  tonnage,  183  trips 13,725 

Totil  vessels 31 

ToUl  net  tonnage 857 

ToUl  trips 852 

total  gross  tonnage 280,407 

Drtft  of  heaviest  vessel,  light,  6.6  feet;  loaded,  7  feet. 

Xo  new  lines  of  transportation  were  established  daring  the  year. 


Receipts  and  shipments  for  two  years. 


Year  ending  May  31— 


Articles. 


1894. 


lAber,  shingles,  and  laths. 


SttTM 

^pr  and  molasaes 

UttoB  and  eotton  seed . 
JUndlaieoaa 


Total. 


ssthiiidise. 


Tons. 


Vidue. 


I 


139. 427 

4,018 

448 

95 

964 

50 


145,002 


12,900 


$418,947 
8,376 
2,250 
7,193 
97.059 
4.480 


588,306 


258,000 


Grand  total ;    157,902 


796, 305 


1895. 


Tons. 


32, 303 

3,676 

522 

251 

1,503 

65 


38,320 


4.663 


42,983 


Value. 


$223,456 
5,973 
18, 118 
9, 37;{ 
Ul,726 
5,995 


374,  641 


116, 575 


491, 21C 


Comparative  statement  of  receipts  and  shipments  for  six  years. 


Tear  ending  May  81— 

Tons. 

Value. 

Year  ending  May  31— 

Tons. 

Value. 

jm..                    

84,295 
17,792 
18,530 

$291,967 
300,963 
334, 061 

1893 

22,099 
157, 902 
42,983 

$346. 257 

»i    

•  1894 

796, 305 

UK.     

1895 

491,210 
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R  4. 

IMPROVEMENT  OF  BAYOU  LAFOURCHE,  LOUISIANA. 

In  1879  a  project  was  approved  for  removing  the  obstructions  to  Bav- 
igation  in  the  bayou,  such  as  snags,  wrecks,  raft  heaps,  and  impending 
trees.  Work  was  carried  on  under  this  project  from  1881  until  1883, 
when  the  plant  was  laid  up  at  Lockx)ort  after  clearing  the  bayou  a  dis- 
tance of  3(^  miles  below  that  point. 

In  ISS^  a  project  was  approved  for  continuing  the  snagging  operations 
on  down  beyond  the  place  where  work  had  ceased  in  1883,  and  accord- 
ingly work  was  resumed  in  September,  1884,.and  continued  to  January, 
1885,  when  oi>erations  were  suspended  on  account  of  high  water.  The 
plant  was  subsequently  removed  to  other  places. 

Beyond  surveys  and  examinations  nothing  further  was  done  until 
1888,  when  Congress  appropriated  for  "  improving  Bayou  Lafourche, 
Louisiana,  i)ursuant  to  the  project  of  Lieut.  O.  T.  Crosby,  Corps  of 
Engineers,  dated  June  11, 1886,  $50,000,  including  immediate  dredging 
to  secure  low-water  navigation.'' 

During  high  water  Bayou  Lafourche  is  navigable  by  the  largest 
steamboats,  but  during  extreme  low  water  navigation  is  sometimes 
entirely  8usi>ended  for  tiatboats  drawing  over  2  feet  of  water. 

The  project  referred  to  in  the  foregoing  act  was  to  place  a  lock  in  the 
Mississippi  end  of  the  bayou,  converting  the  bayou  into  a  slack-water 
stream,  and  then  dredge  a  channel  75  feet  wide  and  5  feet  deep  at  mean 
low  water  of  the  Gulf  throughout  its  length. 

The  act  also  provided  for  immediate  dredging,  and  since  the  bar  at 
the  river  end  of  the  bayou  had  shut  out  navigation  in  1887,  it  was  pro- 
nosed  to  dredge  a  channel  through  this  bar,  the  channel  to  have  a 
depth  of  4  feet  below  mean  low  water  of  the  gulf  and  a  width  of  60 
\\H>t.  This  dredging  was  done  by  contract,  and  admitted  suflficient 
water  to  the  bayou  to  reestablish  flatboat  navigation,  which  had  been 
»us|»ended  a  day  or  two  while  the  cut  was  being  made. 

It  having  been  ascertained  that  about  150,000  cubic  yards  of  mate- 
rial wtmld  have  to  be  dredged  from  the  bayou  to  secure  2  feet  depth 
for  flatboat  navigation,  bids  were  opened  June  10, 1889,  for  dredging 
tills  iMUOunt,  but  the  price  bid  was  deemed  too  high,  and  the  bid  was 
i^^looted.  Work  was  then  begun  by  a  hired  dredge,  and  continued 
until  high  water  interfered. 

The  channel  had  been  carried  a  distance  of  about  2  miles  from  the 
i«t>uth,  and  had  a  depth  of  2  to  3  feet  at  mean  low  water  of  the  Gulf. 
Tpon  ronuneneing  this  dredging  it  was  found  that  the  channel  through 
tilt*  bar  at  the  head  of  the  bayou  had  shoaled  so  as  to  require  redredg- 
lt»j»,  and  much  of  the  channel  work  had  to  be  gone  over  several  times, 
owing  to  the  caving  of  the  sides  of  the  cut.  On  September  15,  1890, 
(Irrdging  was  resumed. 

The  dredge  had,  as  formerly,  to  reopen  the  channel  through  the  bar 
at  (he  lH»ad  of  the  bayou  and  redredge  much  of  the  work  previously 
gone  over. 

'Hie  dredging  has  been  continued  since  during  the  low- water' season 
of  each  year,  and  in  1892,  with  the  use  of  an  additional  dredge,  the 
work  was  carried  on  from  Donaldsonville  down  to  the  mouth  of  the 
bayou,  improving  about  100  miles  of  channel. 

During  the  low- water  season  of  1893  operations  were  continued 
between  Donaldsonville  and  a  point  2  miles  above  Lockport. 
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Work  during  the  past  year  commenced  July  5,  1894,  just  outside  of 
the  moath  of  the  bayou  and  was  carried  on  to  a  point  about  33  miles 
below  Donaldsonville,  La.,  when  operations  were  interrupted  by  high 
water  and  suspended  on  April  5, 1895.  During  this  time  116,479  cubic 
yards  of  material,  340  snags,  161  stumps,  7  submerged  logs,  and  16 
wrecks  inrere  removed  from  the  channel,  making  flatboat  navigation 
available  daring  the  entire  low-water  season. 

As  the  silting  up  of  the  dredged  channel  takes  place  with  the  recur- 
rence of  liigh  water  each  year,  the  improvement  by  dredging  is  slow 
and  unsatisfactory.  The  construction  of  a  lock  at  Donaldsonville  will 
almost  entirely  overcome  this  difficulty  and  render  the  navigation  of 
the  bayou  safe  and  certain  under  all  conditions  of  the  tide  in  the  Mis- 
sissippi River. 

The  cost  of  a  lock  at  Donaldsonville  was  estimated  by  Lieutenant 
Crosby  to  be  about  $450,000.  With  this  lock  completed,  whatever 
dredging  was  done  in  the  bayou  thereafter  would  be  practically  per- 
manent, and  a  moderate  annual  expenditure  would  maintain  satisfac- 
tory navigation,  hardly  possible  to  secure  with  any  amount  of  money 
under  tbe  present  conditions. 

There  has  been  expended  on  the  improvement  of  this  bayou  to  June 
90,18^5,  the  sum  of  $141,930.80. 

Owing  to  the  unusually  low  and  protracted  stage  of  water  in  the 
Mississippi  Eiver  and  the  sboals  at  the  entrance  to  the  bayou,  and 
inside  and  below,  there  were  but  123  days  of  steamboat  navigation  this 
jear,  flatboats  being  the  only  means  of  transportation  during  the  bai- 
lee of  the  year,  of  which  there  are  55  regularly  employed.  Excluding 
the  coal  which  comes  in  original  package  from  Pittsburg,  some  1,900 
miles,  the  steamboats  handled  but  52,648  tons  of  freight,  126,359  tons 
being  carried  by  flatboats. 

When  the  steamboats  are  able  to  enter  the  bayou,  freight  rates  are 
lowest,  being  much  higher  when  steamboats  have  to  transfer  to  flat- 
boats.  The  rates  are  highest  when  flatboats  can  not  connect  with  the 
neamboats,  which  was  the  case  previous  to  the  last  dredging  done  in 
tbe  bayon.  When  steamboats  are  able  to  run  through,  which  is  the 
quicker,  cheaper,  and  more  satisfactory  means  of  transportation,  their 
withdrawal  under  such  circumstances  involves  great  inconvenience  and 
additional  expense;  therefore,  a  strong  popular  sentiment  exists  for  tiie 
emstraction  of  the  proposed  locks  at  the  entrance  to  the  bayou,  which, 
vben  completed,  will,  within  a  few  years,  cause  a  saving  to  the  producers, 
carriers,  and  consumers  equal  to  the  total  estimated  cost  of  the  lockvS. 
On  account  of  low  water  there  were  shipped  via  Bayou  Lafourche 
tins  year  but  84,600  tons  of  coal  as  against  122,812  tons  last  year. 

Ahttract  of  appropriaiiona  far  improving  Bayou  Lafourohey  Louisiana. 

By  act  of  Congress  approved- 
Jane  1«,  1878 $10,000 

March  3,  1879 10,000 

Jane  14,  1880 5,000 

Jnlv5,  1884 5,000 

By  act  of- Congress  of  Aaj^ust  11,  1888 50,0:)0 

Bt  aet  of  Congress  approved — 

September  19,  1890 50,000 

July  13, 1892 50,000 

By  aet  of  Congress  of  August  17,1894 40,  (MX) 

Total 220,000 
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Money  statement 

July  1, 1894,  balance  unexpended $60,020.37 

Amount  appropriated  by  act  of  August  17,  1894 40,000.00 

100,020.37 
June  30, 1895,  amount  expended  during  fiscal  year 21, 951. 17 

July  1, 1895,  balance  unexpended 78,069.20 

July  1,1895,  outstanding  liabilities 190.00 

July  1, 1895, balance  available 77,879.20 

{Amount  (estimated)  required  for  completion  of  existing  project 310, 000. 00 
Amounttbatcan  be  profitably  expendea|infiBcal  year  ending  June30, 1897  100, 000. 00 
Submitted  in  compliance  witli  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Jhsiract  of  proposals  received  for  furnishing  a  dredge  for  improving  Bayou  Lafourche, 
Louisiana f  opened  at  New  Orlefins,  La.y  June  28,  1895,  by  Maj.  James  B.  Quinn,  CorpB 
of  Engineers. 


No. 


Name  and  address  of  bidder. 


Ritt^nhouse  Moore  Dredging  Co.,  Mobile,  AU. 

J.  B.  Donally,  New  Orleans,  La 

Dodge  Dredge  Co.,  Limited,  Napoleonville,  La. 

Henry  Camors,  New  Orleans,  La 

£.  A.  Biirris,  New  Orleans,  I<a 


Price  per 

day  for 

dredging. 


I 


$74.00 
70.00 
73.00 
06.  &0 
64.00 


Recommendation  was  made  to  the  Chief  of  Engineers  that  the  lowest  bid,  that  of 
Mr.  £.  A.  Burris,  be  accepted. 


COMMERCIAL  STATISTICS. 

[From  June  1, 1894,  to  May  31, 1896.] 

Steamers 26 

Net  tonnage,  registered 3, 363 

Trips 608 

Gross  tonnage,  608  trips 2,044,708 

I^iiggers 13 

Net  tonnage,  registered 88 

Trips 25 

Gross  tonnage,  25  trips 2,200 

Barges 113 

Trips 121 

Gross  tonnage,  121  trips 93,990 

Total  vessels 152 

Total  tonnage 97,441 

Total  trips 754 

Total  gross  tonnage 2,140,898 

Draft  of  heaviest  steamer,  light,  3  feet ;  loaded,  9  feet.  Draft  of  largest  barg<^, 
light,  18  inches ;  loaded,  8  feet. 

Of  the  steamers,  7  were  regularly  employed ;  the  other  19  were  transient. 

Not  included  in  the  above  are  55  flatboats  which  were  exclusively  engaged 
in  carrying  freight  of  all  kinds  on  the  bayou  to  and  irom  the  Southern  Pacific  Railroad 
at  Lafourche  Crossing,  the  Texas  and  Pacific  Railroad  at  Donaldson ville,  and  the 
steamboats  at  the  entrance  to  the  bayou,  when  the  water  was  too  low  to  permit  of 
the  entrance  of  steamboats. 

The  aggregate  carrying  capacity  of  these  55  flatboats  is  equal  to  6,502  tons  of 
freight. 
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Articles. 


SHIPMKKTS. 

Sice 

Poutow  and  onions 

5S:::::::::::;;;:::;;;::::::::: 

Pecans 

MiacellaneoQS 

Total 

BBOBIFTB. 

XiteeUaneoiis 

Cosl 

Total 


Year  ending  May  81~- 


1894. 


Tons. 


46,510 

23,145 

3,318 

6,089 

1C2 

213 

1 

352 


79,730 


71.144 
122,812 


Value. 


$5,007,858 
585,514 
105,897 
166,822 
15, 367 
8,736 
195 
29,208 


5, 919, 597 


2,578.970 
844,375 


273,686       8.842.942 


1895. 


Tons. 


88,376 

31,332 

2,320 

5,779 

156 

168 

30 

214 


128, 375 


50,632 
84,600 


263,607 


Yalne. 


$6,828,122 

569, 68» 

83.294 

115,587 

23,39& 

6,732 

4,848 

10,496 


7, 637, 162 


1, 314, 792 
272,600 


9.224,554 


Comparative  statement  of  receipts  and  shipments  for  six  years. 


Tesr  ending  May  31— 

Tons. 

Value. 

Year  ending  May  31— 

Tons. 

Value, 

lOO      

200,746 
217,278 
171,855 

$5,709,882 
8.244,226 
6,660,622 

1893 

212,476- 
273,686 
263.607 

$7,422  285 

un 

1894 

8,842.042 
9,224.554 

me     ,    ,  , 

1895 

IMPROVEMENT  OF  BAYOU  TERREBONNE,  LOUISIANA. 

Previoas  to  the  commencement  of  the  improvement  of  the  Bayoix 
Terrebonne  it  was  a  little  better  than  a  drainage  ditch  in  places. 

The  project  adopted  for  the  improvement  of  this  bayou  contemplated 
the  dredging  of  a  channel  4  feet  deep  at  mean  low  water  of  the  Gulf 
to  Hoama,  and  with  the  appropriation  of  $10,000,  made  in  1880,  the 
work  of  dredging  was  commenced  in  that  year  and  continued  until 
December  17, 1887,  when  the  channel  was  completed  to  the  railroad 
depot  at  Houma,  where  a  turning  basin  was  dug. 

The  improvement  enables  planters  on  the  bayou  to  float  their  prod- 
uce to  Houma,  the  nearest  railroad  station,  or  else  ship  by  boat  direct 
to  New  Orleans  by  way  of  connecting  bayous  and  canals. 

It  is  doubtful  if  the  improvement  can  be  made  permanent,  as  more 
or  less  silt  finds  its  way  into  the  bayou,  causing  shoals  to  form,  which 
win  require  removal  from  time  to  time. 

The  channel  dredged  by  the  Government  has  stood  very  well,  but 
will  require  some  attention  in  the  near  future  to  keep  it  in  good  con- 
dition. 

The  estipiated  cost  of  the  improvement  was  $38,800.  The  comple- 
tion of  the  project  has  cost  $38,042.60. 

The  amount  expended  during  the  year  just  closed  was  $1,077.84, 
which  was  applied  on  repairs  to  the  dredge  belonging  to  this  appro- 
priation. 

The  commercial  statistics  for  the  year  ending  May  31,  1893,  are 
appended. 
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Abstract  of  appropriations  for  improving  Bayou  Terrcbonnef  Louisiana. 

By  act  of  Congrees  approved — 

JnDel4,1880 $10,  OC 

March  3, 1881 8,8C 

By  act  of  Congress — 

Passed  August  2,1882 7,0( 

Approved  August  5,  1886 10,  (K 

Of  August  11, 1888 3,0( 

Total 38, 8( 

Money  statement 

July  1,  1894,  balance  unexpended $1,236.1 

June  30,  1896,  amount  expended  during  fiscal  year 1,077.  \ 

July  1, 1895,  balance  unexpended 158. 1 

i  Amount  that  can  be  profitabl  j^  expended  in  fiscal  year  ending  June  30,1897      5, 000.  < 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 

[From  Jane  1, 1892,  to  May  31, 1803.] 

During  l^e  year  ending  May  31, 1895,  there  were  no  steamers  running  on  Bay 
Terrebonne,  and  no  other  vessels  were  regularly  employed  in  carrying  ft^ight. 

Steamers 

Trips 

Tonnage 3,2 

Barges 

Trips 

Tonnage 2,2 

Total  vessels 

Total  trips 

Total  tonnage * 5,  £ 

During  the  fiscal  years  1891  and  1892  tbere  were  no  steamboats  running  to  N< 
Orleans  direct,  owing  to  the  difficulties  and  expense  of  navigation,  but  during  t 
year  ending  May  31, 1893,  merchants  and  planters  secured  at  their  own  cost  meti 
of  transportation  with  the  above  results. 

Receipts  and  shipments  for  two  years, 
[From  June  1, 1892,  to  May  31, 1893.] 


Artiolea. 

Tons. 

Vain 

1,189 

121 

1,700 

$129, 
5 

Coal * 

6, 

Total 

8,010 

142 

R6. 

IMPROVEMENT  OF   BAYOU   PLAQUEMINE,  GRAND   RIVER,   AND  PIGE 

BAYOUS,  LOUISIANA. 

Prior  to  1867  or  1868  Bayou  Plaquemine  was  navigable  by  the  la 
est  steamboats,  but  sometime  during  the  years  mentioned  the  pol 
jury  of  Iberville  Parish,  without  warrant  of  law,  caused  a  dike  to 
built  across  the  bayou,  shutting  out  the  water  of  the  Mississippi  Itiv 
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Steamers  which  had  used  the  Plaqaemine  roate  to  the  Teche  and 
Conrtableau  were  thus  forced  to  go  by  way  of  the  mouth  of  the  Eed 
Biver  and  Atchafalaya,  and  at  low  water,  owing  to  the  closing  of  the 
mouth  of  Red  Eiver,  are  compelled  to  cease  running. 

The  opening  of  this  bayou  is  therefore  of  great  importance,  as,  if 
opened,  itVould  furnish  communication  at  all  seasons  with  the  navi- 
^ble  waters  of  northern  and  western  Louisiana,  which  are  stated  by 
good  authority  to  have  an  available  length  of  4,300  miles. 

In  1885  a  project  for  the  improvement  of  this  bayou,  by  building  a 
lock  to  connect  ?t  with  the  Mississippi  Biver,  and  clearing  out  the 
channel  so  as  to  give  a  depth  of  6  feet  at  mean  low  water  of  the  Gulf, 
was  presented. 

This  improvement  was  estimated  to  cost  $1,708,250. 

In  1888  $100,000  was  appropriated  "for  securing  a  navigable  chan- 
nel 60  feet  wide  and  6  feet  in  depth  from  deep  water  up  to  the  Plaque- 
mine  Dike,  and  for  securing  the  mouth  of  the  bayou  from  further 
caving."' 

As  there  was  no  plant  at  the  disposal  of  this  office  for  the  construc- 
tion of  dikes,  etc,  $75,000  of  this  appropriation  was  allotted  for  con- 
stmction  of  bank  protections  and  turned  over  to  the  officer  in  charge  of 
the  fourth  district  of  the  Mississippi  River  in  May,  1889. 

With  the  remainder  of  the  funds  dredging  was  commenced  June  4, 
1889,  at  a  point  about  5  miles  below  the  town  of  Plaquemine,  the  work 
being  done  with  a  dredge  belonging  to  the  United  States  and  hired 
labor. 

Owing  to  the  raUroad  bridge  not  being  a  draw  bridge,  it  was  not 
possible  to  continue  the  dredging  up  to  the  Plaquemine  dike,  as  spec- 
ified in  the  act  of  appropriation.  The  project  was  accordingly  modi- 
fied so  as  to  stop  dredging  when  the  railroad  bridge  was  reached,  and 
Then  that  was  accomplished  the  dredge  was  turn^  back  and  worked 
down  to  a  point  one-half  mile  below,  when  work  was  discontinued  and 
the  plant  laid  up  and  placed  in  charge  of  a  watchman. 

August  20, 1892,  while  in  charge  of  a  watchman,  the  dredge  boat  sank 
It  her  moorings.  Measures  were  at  once  taken  to  raise  the  boat,  and 
on  September  5,  she  was  floated.  An  inspection  showed  the  neces- 
sity for  a  general  overhauling,  and,  authority  therefor  having  been 
obtained,  repairs  were  commenced  at  once  and  finished  November  20, 
1892. 

From  this  dat^  until  January  1,  1893,  the  boat  was  employed  in 
improving  the  bayou,  removing  all  obstructions  for  a  distance  of  3J 
miles. 

The  river  and  harbor  act  of  August  17, 1894,  appropriated  $110,000 
for  continuing  the  improvement,  $10,000  of  which  was  allotted  for  remov- 
ing obstructions  in  Grand  River  and  Pigeon  bayous. 

The  approved  project  for  the  expenditure  of  this  money,  together 
with  balance  from  old  appropriation,  contemplated  the  continuance  of 
dredging  in  Bayou  Plaquemine,  the  construction  of  a  cofferdam  and 
foundation  for  the  proposed  lock,  and  removing  obstructions  in  Grand 
River  and  Pigeon  bayous,  the  sum  of  $20,000  being  reserved  for  repairs 
to  the  river  bank  protection. 

Dredging  operations  in  Bayou  Plaquemine  were  again  resumed  on 
January  11,  1894,  and  continued  until  November  5  of  that  year,  when 
the  dredge  was  removed  for  work  on  Grand  River  and  Pigeon  bayous. 
The  work  was  commenced  at  the  railroad  bridge  opposite  Plaquemine 
and  carried  up  to  the  Plaquemine  Dike. 

The  total  amount  of  material  removed  from  Bayou  Plaquemine  since 
the  commencement  of  the  improvement  is  355,921  cubic  yards,  2,081 
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logs,  snags,  and  stumps,  many  of  the  latter  requiring  the  use  of  dyna- 
mite to  break  them  up. 

The  character  of  the  material  dredged  was  such  that  it  was  necessary 
to  construct  bulkheads  to  prevent  its  slipping  back  into  the  channel. 

GRAND  RIVER  AND  PIGEON  BAYOUS. 

The  river  and  harbor  act  of  July  13, 1892,  provided  that  these  streams, 
"forming  part  of  the  Bayou  Plaquemine  route,"  should  be  improved, 
and  January  1,  1893,  the  dredge  boat  was  ordered  to  Grand  Biver  for 
that  purpose. 

Work  was  continued  between  bayous  Sorrel  and  Pigeon  until  March 
22, 1893,  when  the  rapid  rise  of  the  river  forced  its  discontinuance  in 
upper  Grand  Eiver,  and  the  dredge  was  consequently  ordered  to  Flat 
Lake,  on  the  lower  end  of  this  river,  with  a  view  of  opening  up  the 
route  to  the  Teche  and  Atchafalaya  via  Grand  River. 

The  operations  in  the  Grand  River  resulted  in  the  removal  of  13,826 
cubic  yards  of  material,  5,525  overhanging  trees,  667  logs,  16  snags,  and 
55  stumps. 

During  the  year  1893  obstructions  were  removed  from  the  mouth  of 
Bayou  Sorrel,  on  Grand  River,  down  the  latter  stream  and  through 
Big  Pigeon  Bayou  to  Grand  Lake,  a  distance  of  30  miles.  The  obstruc- 
tions removed  consisted  of  1,386  overhanging  trees,  98  sunken  logs,  and 
4^  miles  of  raft.  This  work  was  commenced  on  August  17,  and  com- 
pleted October  2, 1893. 

The  act  of  August  17, 1894,  provided  $10,000  to  be  used,  in  the  dis- 
cretion of  the  Secretary  of  War,  in  removing  obstructions  from  these 
bayous. 

Authority  having  been  obtained  for  the  hire  of  the  dredge  at  work 
on  Bayou  Plaquemine,  she  was  removed,  upon  completion  of  work  there, 
November  5, 1894,  to  the  juncture  of  Sorrel  and  Grand  River  bayous. 
The  work  was  carried  on  from  this  point  to  the  mouth  of  Little  Pigeon 
Bayou,  via  Grand  River  and  Big  Pigeon  bayous,  practically  the  same 
route  gone  over  in  1893.  The  funds  being  nearly  exhausted,  work  was 
discontinued  here  on  January  3,  1895,  before  completing  the  channel 
through  the  bar,  which  is  composed  of  very  hard  materia},  at  the 
entrance  to  Grand  Lake. 

It  being  greatly.desired  by  those  interested  to  complete  the  clearing 
of  the  streams  before  the  recurrence  o£  high  water,  and  also  in  time  to 
facilitate  the  marketing  of  the  crops  of  1894,  authority  was  obtained, 
and  the  dredge  operated  double  time. 

During  this  time  32,535  cubic  yards  of  material,  133  stumps,  495 
sunken  logs,  and  36  overhanging  trees  were  removed.  The  distance 
improved  was  about  30  miles. 

The  completion  of  this  work  opens  a  competing  steamboat  route  in 
connection  with  the  Texas  and  Pacific  Railway  at  Plaquemine,  and  has 
already  caused  a  reduction  of  freight  rates  from  the  Teche  of  33^  per 
cent. 

In  order  to  keep  this  route  open,  $10,000  for  further  work  is  recom- 
mended for  the  coming  year. 

The  total  amount  thus  far  expended  on  the  improvement  of  this  route 
is  «18,698.91. 

PLAQUEMINE  LOCK. 

In  1890  $100,000  was  appropriated  for  continuing  the  improvement 
of  Bayou  Plaquemine,  of  which  sum  $60,000  was  allotted  for  completing 
the  bank  protection  on  the  Mississippi  River  and  $40,000  was  Plotted 
to  this  office. 
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Under  this  last  allotment  a  project  for  the  commencement  of  work 
upon  a  lock  to  connect  the  Mississippi  River  with  the  bayou  was  pre- 
sented, and  a  Board  of  Engineer  Officers  was  appointed  to  consider  the 
subject. 

Under  the  direction  of  this  Board  plans  for  a  lock  of  sufficient  size  to 
pass  four  coal  boats,  or  the  largest  steamers  which  would  be  liable  to 
make  use  of  that  one  lockage,  were  prepared. 

In  1892  $150,000  was  appropriated,  with  a  proviso  that  '^  of  which 
sum  not  exceeding  $10,000  may  be  used,  in  the  discretion  of  the  Secre- 
tary of  War,  in  removing  obstructions  from  Grand  River  and  Pigeon 
bayous,  forming  part  of  the  Bayou  Plaquemine  route."  For  securing 
the  bank  protection  at  Plaquemine,  $72,000  was  allotted  from  this 
appropriation. 

As  the  amount  available  for  the  construction  of  the  lock  was  not 
sufficient  to  warrant  the  commencement  of  the  work,  it  has  been  held 
subject  to  an  increase.  The  estimated  cost  of  lock  and  approaches  is 
$700,000. 

During  the  fiscal  year  1893  titles  to  all  the  land  expropriated  by  the 
United  States  for  a  lock  have  been  obtained.  The  cost  of  this  land, 
including  court  charges,  etc.,  amounted  to  $34,993.23.  The  buildings 
located  on  this  property  were  sold  at  public  auction,  and  the  proceeds 
of  sale,  amounting  to  $2,070.05,  were  deposited  to  the  credit  of  the 
Treasurer  of  the  United  States. 

Under  the  appropriation  of  August  17, 1894,  the  approved  project 
eontemplates  the  construction  of  a  cofterdam  to  surround  the  site,  and 
excavating  and  piling  foundation  of  the  lock.  The  amount  available 
for  this  work  is  $114,200. 

Plans  and  sx>ecifications  were  prepared,  proposals  invited,  and  opened 
June  6, 1895;  other  preliminary  work  is  now  in  progress. 

Since  the  bayou  is  not  navigable  by  vessels  engaged  in  the  transpor- 
tation of  merchandise,  owing  to  the  communication  with  the  Mississippi 
River  being  cut  off,  the  commercial  statistics  give  no  indication  of  the 
importanceof  this  water  route  when  communication  with  the  Mississippi 
River  shall  have  been  established. 

Some  idea  of  the  importance  of  this  line  of  communication  can  be 
gleaned  from  the  following  table  of  the  value  of  the  commerce  carried 
apon  the  various  streams  to  which  access  will  be  aflforded  by  the  com- 
pletion of  the  Plaquemine  Lock.  The  flgures  are  compiled  from  the 
Report  of  the  Chief  of  Engineers,  and  are  for  the  year  ending  May  31, 
1891: 

Red  River $6,877,000 

Ouachita  and  tributaries 6,680,600 

ConrUbleau  and  Des  Glaises 3,917,344 

Bayou  Plaquemine 206,700 

Bayou  Teche 1,715,026 

Bayou  Vermilion 1,500,000 

Total 20,896,670 

It  is  respectfully  urged  that  sufficient  funds  be  furnished  to  complete 
the  lock  without  delay. 

SECURIWO  MOUTH  OF  BAYOU  PLAQUEMINE  PROM  FURTHER  CAVING. 

This  work,  transferred  to  the  officer  in  charge  of  the  fourth  district 
of  the  Mississippi  River  in  May,  1889,  was  again  placed  in  charge  of 
this  office  September  28, 1894,  after  having  been  completed. 
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(Jnder  the  su:t  of  1888,  $75,000  was  allotted  from  the  appropriation 
for  improving  Bayoa  Plaqneraine,  for  bank  protection  to  secure  the 
site  of  the  lock  jiroposed  to  be  bailt  at  Plaqnemine. 

Tlie  original  plan  nnder  which  the  work  had  been  prosecuted  con- 
templated the  construction  of  a  series  of  spur  dikes  normal  to  the  bank 
line^  placed  at  intervals  of  700  to  1,200  feet  along  the  caving  bank« 
These  dikes  are  about  400  feet  long  and  150  feet  wide,  and  are  built  of 
brush  and  st^m^  on  a  similar  ])]an  to  that  formerly  employed  for  the 
works  of  bank  protection  in  New  Orleans  Harbor. 

Five  of  these  dikes  were  completed,  3  above  the  entrance  to  the  pro- 
X>0Hed  locks  and  2  below. 

Caving  between  the  dikes  having  continued,  preparations  were  made 
to  make  certain  repairs  to  the  work  during  the  low-water  season  of 
1803,  but  this  caving  developed  to  such  an  extent  that  it  became  evi- 
dent that  eit'ective  repairs  could  not  be  made  with  the  funds  available. 
As  in  the  case  of  a  portion  of  the  New  Orleans  Harbor  work,  it  became 
evident  that  detached  spur  dikes  alone  were  not  effective  as  a  bank 
protection  in  this  locality,  and  a  project  was  therefore  submitted  for 
constructing  continuous  revetment  between  the  dikes,  with  an  estimate 
for  $72,000  in  addition  to  the  balance  on  hand. 

This  project  was  ai)i)rov(»xl  and  the  amount  asked  allotted.  Under 
this  project  continuous  revetment  has  been  laid,  which,  with  the  spur 
dikes,  forms  a  continuous  protection  1,400  feet  long  below  the  site  of  the 
lock  and  1,200  feet  above,  with  an  interval  of  500  feet  opposite  the  lock 
site,  which  is  left  for  excavating  the  necessary  channel  to  the  lock. 
The  revetment  has  an  average  width  of  about  400  feet. 

The  work  is  effective  and  remains  in  good  condition,  requiring  but 
little  repair  during  the  past  year. 

The  sura  of  $20,000  was  allotted  for  repairs  to  the  protecting  works 
from  the  appropriation  of  August  17, 1894,  for  improving  Bayou  Plaque- 
mine. 

Since  the  partial  dredging  of  Bayou  Plaquemine  in  1893,  which  was 
previously  closed  to  all  but  sawmill  uses  and  for  the  smallest  vessels, 
it  is  being  navigated  by  large-sized  steamboats,  the  number  of  them 
increasing  each  year.  Regular  and  certain  communication  is  now  had 
with  the  Bayou  Teche  during  the  sugar-grinding  season,  steamboats 
with  barges  bringing  sugar  from  there  to  Indian  Village,  on  Bayou 
Plaquemine,  to  be  reshipped  by  rail,  and  at  a  much  lower  rate  of  freight, 
it  is  claimed,  than  existed  before  the  dredging  was  done.  Shippers  and 
carriers  say  that  business  will  steadily  increase  as  work  on  the  projected 
lock  progresses,  and  with  the  completion  of  which  nearly  all  of  the 
crops  and  supplies  for  five  of  the  richest  and  largest  producing  parishes 
bordering  on  these  waterways  will  go  by  this  route  and  at  a  saving  in 
cost  of  transportation  and  time  that  will  much  more  than  repay  the  costs 
of  its  reopening. 

The  total  amount  expended  on  the  improvement  of  Bayou  Plaque- 
mine to  June  30, 1895,  is  $309,702.73. 

Ahstriict  of  appropriations  far  improving  Bayou  Plaquemim,  Louisiana, 

By  act  of  Congresa — 

Of  August  11, 1888 $100,000 

Approved  September  19, 1890 100,000 

ApprovedJulv  13,1892 150,000 

or  August  17. 18JU 110,000 

Totftl 460,000 
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Money  statement. 

July  1.  1894,  balance  unexpended $69,915.02 

Amount  appropriated  by  act  of  August  17,  1894 110,000.00 

169, 915. 02 
19,617.75 


June  30, 18^,  amount  exi>ended  during  fiscal  year 

July  1,  1895,  balance  unexpended 150, 297. 27 

Julyl,  1895,  outstanding  liabilities 165.32 

Jaly  1,1895,  balance  available 150,131.95 


Amount  (estimated)  required  for  completion  of  existing  project 1, 248, 250. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1897 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867,  and  of  sundry  civil  act  of  March  3, 1893. 


Ahtroet  of  propo9aUfor  constructing  cofferdam  and  excavating  and  piling  foundation  for 
ytaquemine,  La.,  opened  at  New  Orleans,  La.,  June  6, 1896,  Ity  1'  ' 


lod:atFTi_ 

Quinn,  Corps  of  Engineers' 


'  Maj.  James  B. 


Kame  and  address  of  bidder. 

For  excavat- 
ing for  cof- 
ferdam and 
foundation 
for  lock. 

For  bnildinK 
and  bracing 
cofferdam. 

$27,200.00 
29,000.00 
20,416.00 
24,900.00 
22,000.00 
20, 500. 00 
21, 000. 00 

For  furnish- 
ing and 
driving  fonn' 
dation  piles. 

Total. 

ChieagD  Dredging  and  Dock  Co.,  Chicago, 
ni 

$24,400.00 
20,500.00. 
41,329.80 
26,716.00 
34,  MM).  00 
40,000.00 
36, 000. 00 

$65,621.00 
48.750.00 
51,407.56 
54,000.00 
49, 600. 00 
43,  .'^00. 00 
55. 900. 00 

$117,421.00 
93,250.00 
113,243  35 

EthinA  BnrriB  New  Orleana.  La 

Frederick  Harris,  Dallas,  Tex 

W.J. Bentley  &  Co.,  New  Orleans,  La 

B.  L  Van  Kant  and  B.  P.  Lates,  St.  LooJs,  Ho . 

Chtrles  Clarke  &  Co.,  Galveston,  Tex 

George  M.  D.  Grigsby ,  Jefferson,  Tex 

104, 616. 00 
106,460.00 
104,000  00 
112,900.00 

Becommendation  was  made  to  the  Chief  of  Engineers  that  ttie  lowest  bid,  that  of 
Mr.  Ethan  Allen  Burris,  of  New  Orleans,  La.,  be  accepted. 


COMMERCIAL  STATISTICS. 

[From  June  1,  1894,  to  May  31.  1895.] 

Steamers 12 

Net  tonnage^  registered 503 

Trips  made 277 

Gross  tonnage,  277  trips 139,331 

Bakrges 8 

Net  tonnage 2,086 

Trips  made 201 

Gross  tonnage,  201  trips 419,286 

ToUl  vessels 20 

Total  net  tonnage 2,589 

Total  trips 478 

Total  gross  tonnage,  478  trips 558,617 

Draft  of  heaviest  steamer,  light,  3  feet ;  loaded,  4  feet.     Draft  of  largest  barge, 
ligh^  15  inches;  loaded,  8  feet. 
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Shipments  far  two  years. 


Year  endin 

g  May  31- 

m 

- 

Articles. 

1894. 

95. 

Tons. 

Value. 

Tons. 

^  Value. 

SiiiTAr find  niolAiM'M. ........ ..-^t-     , - 

1,341 

3 

3,383 

10 

129.015 

1108,310 

150 

84. 575 

1,400 

361, 242 

7,119 

7 

5,781 

53 

107,582 

$681,520 
268 

Mow* 

"M  ii^AflllllPflOllff      r - 

181. 019 

Ootum  and  cotton  Boed 

1,448 

T/UlphAP,  ^hinglA^,  etc 

295,875 

Total 

133,752 

555, 677 

120.542 

1, 110, 130 

IncroABO  over  Drevioiis  vear ................................. 

554,453 

1 

Comparative  statement  of  shipments  for  four  years. 


Tear  ending  May  81— 

Tons. 

Value. 

Year  ending  May  31— 

Tons. 

Value. 

1892 

131,876 
78,756 

$1,343,806 
1, 174, 750 

1894 

133, 752 
120,542 

$555,677 

1893 

1806 

1,110,130 

R7. 

IMPROVEMENT  OF  BAYOU  COURTABLEAU,  LOUISIANA. 

During  the  high  water  in  the  Atchafalaya  River  a  bar  forms  at  the 
mouth  of  the  Courtableau,  but  upon  the  subsidence  of  the  Atchafalaya 
the  reflex  water  of  the  bayou  causes  some  scour  to  take  place  on  the  bar. 

Acting  upon  the  supposition  that  if  all  the  water  carried  by  the  Cour- 
tableau  was  concentrated  upon  the  bar  obstructing  its  mouth  it  would 
be  removed,  a  project  was  approved  in  1879  which  had  for  its  object  the 
closing  of  all  bayous  flowing  out  of  the  Courtableau  to  the  southward 
to  prevent  any  escape  of  water  by  these  latter  streams,  and  to  con- 
struct locks  and  dams  so  as  to  make  slack- water  navigation,  first,  to 
Port  Barre,  17  miles  upstream,  and  then  to  Washington,  La.,  11  miles 
farther  up. 

The  preliminary  estimate  for  the  cost  of  this  work  was  $40,000,  which 
was  afterwards  increased  to  $78,500,  and  it  was  reported  in  the  annual 
report  of  1886  that  the  cost  of  masonry,  lock,  and  dam  would  bo 
$175,000. 

In  1882  dams  were  built  on  the  Big  and  Little  Fordoche  bayous  and 
timber  was  slashed  into  the  smaller  bayous  so  as  to  concentrate  the 
flow  of  water  over  Little  Devil  Bar. 

The  result  was  favorable,  and  3  feet  increased  depth  of  water  was 
obtained  in  two  days. 

It  was  reported  that  the  swampers  cut  one  of  these  dams  afterwards, 
and  Little  Devil  Bar  again  shoaled  up.  In  1885  the  cut  dam  was  rebuilt 
and  the  other  one  repaired.  A  sudden  rise  caused  one  of  the«e  dams 
to  break,  but  it  was  repaired,  and  during  the  following  summer  good 
results  were  hoped  for  from  the  effect  the  two  dams  would  produce. 

In  the  summer  of  1886  the  Courtableau  was  exceptionally  low,  and 
Little  Devil  Bar  was  shoaler  than  ever.  At  its  lowest  stage  a  skift* 
could  not  be  floated  over  the  bar. 

From  the  report  of  Lieutenant  Crosby  (Annual  Report  Chief  of 
Engineers  for  1887.  p.  1376),  who  made  an  examination  of  this  stream 
in  September,  188d,  it  will  be  seen  that  the  prospects  of  success,  even 


APPENDIX   R — ^REPORT   OF    MAJOR   QUINN.  1761 

with  all  the  run-out  bayous  closed,  are  anythiug  but  certain,  yet  the 
closing  of  two  of  the  principal  outlets  in  one  season  did  produce  an 
increase  of  3  feet  depth  of  water.  In  view  of  this  fact,  and  that  the 
project  called  for  the  closing  of  these  bayous,  work  was  resumed  in 
October,  1886,  with  the  money  appropriated  in  August  of  that  year. 

Shght  repairs  were  made  to  the  old  dams  in  the  Big  and  Little 
Fordoche,  and  ^  new  dam  was  built  in  Bayou  English.  Bayou  Mam- 
zelle  was  similarly  closed,  and  the  wings  of  the  dam  closing  the  Big 
Fordoche  were  repaired.  At  the  time  work  ceased  in  December  the 
bar  was  cutting  out  rapidly,  there  being  then  a  channel  from  3  to  5  feet 
deep,  while  when  work  began  there  was  one  of  but  a  few  inches  in 
depth.  The  new  channel  was  then  of  no  use,  however,  as  the  closure 
of  Old  Biver  permitted  no  boats  to  enter  the  Atchafalaya  from  the 
Mississippi  Biver. 

The  high  water  of  1888  formed  the  bar  again  as  usual,  depositing 
sand  to  a  depth  of  probably  6  or  8  feet  over  a  length  of  2  miles. 

From  a  personal  examination  made  in  October,  1888,  by  Captain 
Pisk,  during  low  water,  it  was  observed  that  the  preceding  high  water 
had  cut  around  one  end  of  each  of  the  dams  already  built,  but  they 
had  caused  a  sand  bar  to  form  at  each,  varying  in  height  from  2  to  3  or 
4  feet  above  the  water  in  the  Oourtableau  at  the  time  of  the  examina- 
tion, thus  forcing  all  the  water  in  the  bayou  to  pass  out  into  the 
Atchafalaya  across  Little  Devil  Bar,  the  head  of  which  was  then  some 
300  or  400  yards  above  the  Little  Fordoche.  The  volume  of  water,  con- 
siderably greater  than  usual  at  low  water,  due  to  heavy  local  rains,  was 
rauDing  with  great  velocity,  and  was  moving  a  large  quantity  of  sand, 
88  could  be  plainly  seen,  but  the  depth  at  the  shoalest  point  could  not  - 
have  been  greater  than  18  inches. 

Had  the  bar  been  cut  out  to  a  suitable  depth  for  navigation  it  is 
doubtful  if  it  would  have  left  sufficient  water  in  the  bayou  above  for 
porposes  of  navigation. 

As  soon  as  possible  preparations  were  begun  after  high  water  in  1888 
to  repair  the  existing  dams  and  to  build  others,  and  for  closing  some  of 
the  remaining  outlets,  but  before  the  plant  which  was  to  be  used  on  the 
work  could  be  put  iji  repair  the  water  rose  to  such  a  height  that  nothing 
eoold  be  done. 

The  water  having  fallen  sufficiently,  work  was  resumed  on  September 
2, 1889.  The  broken  dams  in  bayous  Mamzelle,  English,  and  Fordoche 
were  all  repaired  and  left  in  good  condition.  Bayous  Big  Cane  and 
Little  Cane,  both  of  which  are  small  and  of  little  importance,  were 
obstructed  by  slashing  trees  into  them,  and  the  boats  taken  to  Bayou 
Juramon  on  November  23  for  work;  but  the  water  rose  so  rapidly  the 
plant  and  lumber  had  to  be  taken  to  Washington,  laid  up,  and  the  crew 
discharged  l^ovember  30, 1889. 

Nothing  was  done  during  the  fall  of  1890  beyond  slight  repairs  to  the 
dorick  boat,  and,  owing  to  high  water,  work  was  not  resumed  until  Sep- 
tember of  the  following  year. 

The  dams  at  bayous  Cane,  Mamzelle,  and  Big  Fordoche  were  all 
repaired  with  piles  and  sheet  piles,  brush  aprons  placed  above  and  below 
them,  held  down  by  sinking  trees  and  earth,  and  left  in  good  condition. 
The  work  was  discontinued  November  20,  and  the  plant  laid  up  at 
Washington,  La. 

It  is  dottbtfiil  if  the  completion  of  the  present  project  will  perma- 
nently remove  the  bar  at  the  mouth,  as  Little  Devil  Bar  will  reform  at 
each  high  water  of  the  Atchafalaya  Biver. 

All  of  the  dams  are  now  in  bad  condition. 
Bwa  96 111 
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August  17, 1894,  Congress  appropriated  $5,000  for  continuing  the 
improvement.  The  approved  project  under  this  appropriation  is  to 
repair  the  dams  across  bayous  Fordoche,  Mamzelle,  Big  and  Little 
Cane,  and,  if  funds  will  permit,  to  close  the  small  bayous  between 
bayous  Mamzelle  and  Big  Cane. 

Bids  were  invited  for  a  suitable  plant  for  this  work,  the  same  having^ 
been  opened  June  27, 1895. 

Little  Devil  Bar  at  the  entrance  to  the  Bayou  Courtableau  is  still 
an  obstruction  to  its  navigation.  Frequently  it  is  so  late  before  steam- 
boats can  pass  over  this  bar  that  the  crops  and  supplies  have  to  be 
moved  by  other  and  more  expensive  means  of  transportation. 

To  June  30,  1895,  there  had  been  expended  on  the  improvement  of 
Bayou  Courtableau  the  sum  of  $31,058.98. 

For  continuing  the  improvement,  by  constructing  dams  and  repairs 
to  those  already  built,  the  sum  of  $5,000  can  be  economically  expended 
during  the  ensuing  year. 

Abstract  of  appropriations  for  improving  Bayou  CourtableaUf  Louisiana. 

Bv  act  of  Congress  approved — 

June  14,  1880 $7,500 

March  3,  1881 7,500 

July  5,  1884 4,000 

August  5,  1886 5,000 

By  act  of  Congress — 

Of  August  U,  1888 5,000 

Approved  September  19,  1890 2,200 

Of  August  17, 1894 5,000 

Total 36,200 

Money  statement, 

July  1,  1894,  balance  unexpended $163. 52 

Amount  appropriated  by  act  of  August  17,  1894 5, 000. 00 

5,163.52 
June  30,  1895,  amount  expended  during  fiscal  year 22. 50 

July  1,  1895,  balance  unexpended 5, 141. 02 

July  1,  1895,  outstanding  liabilities .* 20.50 

July  1,  1895,  balance  available 5,120.52 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1897      5, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  proposals  received  for  hire  of  a  steamboat  for  improving  Bayou  Courtableau^ 
Louisianay  opened  at  Xew  Orleans,  La.,  June  '27y  189S,  by  Maj.  James  B,  Quitin,  Corps 
of  Engineers. 


Kame  and  address  of  bidder. 


Price 
X)er  day. 


Prauk  Ottendorfer,  New  Orleans,  La. 


$45.50 


COMMERCIAL  STATISTICS. 

[From  June  1,  1894,  to  May  31,  1805.] 

Steamers 1 

Net  tonnage,  registered 242 

Trips  made :        27 

Gross  tonnage,  27  trips 6.52i 

Draft  of  steamer,  light,  2  feet ;  loaded,  5  feet. 

No  new  lines  of  transportation  were  established  during  the  year. 
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Articles. 

Year  ending  May  31— 

1894. 

1805. 

Tons. 

Value. 

Tons. 

Yalae. 

SHIPlfSMTS. 

1,728 

1,014 

3.685 

68 

$162,056 

31,244 

126,137 

4,874 

473 

298 

1,604 

100 

$20,52S 

10,659 

87,028 

7,177 

Vn^^tm and ootton  iiA«d -r... ,.,_-,,-,,, ^ - „ ... , 

If iM**.* n^imf«>oa ..,,,,,,,,, - --  - 

Total 

6,405 
2,700 

823,811 
162,000 

2,475 
1.620 

126,287 

^UrrcknidliM' . 

BBCBIPT8. 

l,D^                 _, 

(rmv)  total .-,,,-, 

0,195 

485,811 

4.005 

166,787 

Comparative  statement  of  receipts  and  shipments  for  six  years. 


Tmt  ending  May  31— 

Tons. 

Value. 

j      Year  ending  May  31— 

Tons. 

Value. 

IMO                     

35,867 
32, 618 
20,041 

$4, 620, 584 

3,017,344 

094,471 

1898 

14,848 
9,195 
4,095 

$677,529 
485,811 

m 

1894 

lOS 

1895 

166,787 

R  8. 
IMPROVEMENT  OF  BAYOU  TECHE.  LOUISIANA. 

Ordinarily  this  bayou  is  navigable  for  steamboats  throughout  the  year. 

Prior  to  1886  logs,  snags,  and  impending  trees  obstructed  the  chan- 
nd,  but  money  having  been  appropriated  the  stream  was  thoroughly 
cleared  of  such  obstructions  from  Port  Barre  down. 

In  1890  Congress  appropriated  $5,000  with  which  to  remove  the 
obstructions  that  had  found  their  way  into  the  bayou  since  1886. 

Operations  were  commenced  at  St.  Martinsville  in  October,  1891,  with 
hired  plant,  and  the  improvement  extended  to  a  point  about  59  miles 
below.  Work  was  discontinued  December  10, 1891.  The  main  obstruc- 
tions removed  from  the  channel  as  the  result  of  the  year's  work  were 
23S  snags,  144  piles,  98  overhanging  limbs,  36  overhanging  trees,  30 
fiUleii  trees,  50  sunken  logs,  18  floating  logs,  and  37  stumps. 

Since  the  improvement  in  1891  shoals  h^  formed  by  material  washed 
into  the  ati'eaiti  from  large  drainage  ditches,  on  which,  during  the  preva- 
lence of  northers  in  the  low- water  season,  the  available  depth  was  not 
BOTe  than  3  feet. 

Under  the.  appropriation  of  $6,000,  made  August  17, 1894,  for  con- 
tmaing  improvement,  these  shoals  were  dredged  out  under  contract. 
The  work  was  commenced  February  4, 1895,  at  Loreauville,  and  carried 
on  to  a  point  2  miles  below  Franklin,  a  distance  of  about  70  miles, 
where  operations  were  discontinued  on  May  7,  1895,  exhausting  the 
fbnds. 

B«$ides  the  dredging  of  some  98,250  cubic  yards  of  material  from  the 
bars,  there  were  removed  from  the  channel  215  sunken  logs,  6  snags, 
38  stomps,  3  wrecks,  and  39  overhanging  trees. 

The  channels  through  these  bars  were  dredged  to  a  depth  of  8  feet 
at  low  water,  with  a  width  of  fally  50  feet. 
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The  improvement  of  the  Teche  can  not  be  considered  as  permanent, 
as  sunken  logs,  fallen  trees,  and  wrecks  of  coal  boats  are  continually 
forming  obstructions  which  will  require  removal. 

To  the  close  of  the  year  ending  June  30, 1895,  there  has  been  expended 
on  the  improvement  of  this  stream  the  sum  of  $60,934.38. 

The  steamboat  men  and  the  lumber  men  have  expressed  satisfaction 
with  the  dredging  work  recently  done  in  the  bayou,  and  declare  its  nav- 
igable condition  for  all  purposes  much  improved,  better  in  fact  than  it 
has  been  for  many  years.  They  appreciate  the  efTect  of  the  dredging, 
particularlyfromthefactthat  the  bayou  had  become  seriously  obstructed 
in  many  places  because  of  the  drainage  and  reftise  from  the  large  sugar- 
cane fields,  sugar  mills,  refineries,  sawmills,  etc.,  passed  into  the  bayou. 
Much  of  the  trouble  caused  thereby  has  been  removed,  but  they  desire 
further  dredging,  particularly  in  the  vicinity  of  Kew  Iberia  and  above 
to  fireaux  Bridge. 

The  transportation  and  shipping  interests  greatly  desire  the  opening 
of  the  route  through  Bayou  Plaquemine  by  locks  into  the  Mississippi 
Eiver.  The  better  facilities  for  shipping  and  the  amount  which  will  be 
saved  in  the  cost  of  transportation  by  the  completion  of  this  work,  it  is 
claimed,  will  be  of  almost  incalculable  benefit. 

There  are  three  ways  of  shipping,  viz:  By  steamboat  and  the  South- 
ern Pacific  Bailroad,  and  by  steamboat,  all  water,  through  Larompe 
Biver,  Grand  Lake,  the  Atchafalaya  and  Mississippi  rivers,  to  New 
Orleans.  The  competition  afforded  by  the  latter  means,  quickened  as 
it  has  been  by  the  partial  dredging  of  the  Bayou  Plaquemine  route, 
and  immediately  taken  advantage  of  by  steamboats,  has  caused  a 
reduction  in  freight  rates  on  sugar  in  barrels,  alone,  from  60  to  30  cents. 

It  is  believed  that  $24,000  can  be  most  advantageously  expended 
daring  the  ensuing  year  for  the  improvement  of  Bayou  Teche. 

Abstraolofappropriationa  far  improving  Bayou  Teohet  Louisiana. 

By  act  of  Congress  approved — 

July  11, 1870 $17,500 

June  14,  1880 6,000 

March  3, 1881 20,000 

July  5,  1884 6,500 

September  19,  1890 5,000 

By  act  of  Congress  of  August  17, 1894 6,000 

Total 61,000 

Money  statement 

July  1,  1894,  balance  unexpended $564.99 

Amount  appropriated  by  act  of  August  17,  1894 6,000.00 

6,564.99 
June  80,  1895,  amount  expended  during  fiscal  year 6,499.37 

July  1,  1895,  balance  unexpended 65.62 

(  Amount  that  can  be  profitably  expen  ded  in  fiscal  ^ear  endine  June  30, 1897    24, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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Ahitnut  of  propo9aU  received  for  furnishing  a  dredge  for  improving  Bayou  Teche,  Lout- 
nana,  opened  at  New  Orleans,  La,,  January  10,  1895,  hy  Maj.  James  B,  Quinn,  Corps 
of  Engineers. 


Xo-i 


ISBsne  and  address  of  bidder. 


Prices  per 
day  for  hire- 
or  dredge. 


I  j  L.  J.  Dodjore  and  Wm.  J.  Beotley,  Kew  Orleans,  La 

J    DeWittDUworth,  New  Orleans,  La 

3  I  Heniy  Camors,  New  Orleans.  La , 

t 


$100 
110 
79 


Contract  awarded  to  Henry  Camors,  with  the  approval  of  the  Chief  of  Engineers. 
Centract  dated  January  .17,  1895,  and  approved  January  23,  1894.  Work  to  be  com- 
nenced  within  sixty  days  after  approval  of  contract  and  completed  on  or  before  June 
1,1^. 


COMMERCIAL  STATISTICS. 
[From  June  1, 1894,  to  May  31, 1896.] 


Reamers 


33 


Net  tonnage,  registered 2,521 

Trips  made 1,458 

Gross  tonnage,  1,458  trips 3,675,618 

39 

»fet  tonnage 3,675 

Trii>s  made 514 

Gross  tonnage,  514  trips 1,888,950 

Total  vessels 72 

Total  net  tonnage 6,196 

Total  trips 1,972 

Total  gross  tonnage 5,564,568 

Draft  of  heaviest  vessel,  light,  2  feet;  loaded,  8  feet. 

Ho  new  lines  of  transportation  were  established  daring  the  year. 

BeoeipU  and  shipments  for  two  years. 


Tear  ending  May  81— 

Arttoles. 

1894. 

1895. 

Tons. 

Value. 

Tons. 

Value. 

BHIFMBMTS. 
mm^mr            • •««««••• 

47,305 

9,803 

1,536 

21 

16 

51 

22 

12 

4,076 

146 

375 

29,537 

$4, 841, 144 

210,802 

47,365 

593 

2,312 

2,056 

860 

784 

230, 157 

11,869 

4,375 

159,915 

50.402 

6,062 

559 

14 

30 

34 

5 

8 

1,843 

210 

12,985 

30,768 

$4,280  885 

109,450 

17,534 

316 

Sica - 

%gw»               

4,694 

SE :: 

1,351 

IVOiaa r-    rx-     

690 

ISiUm               

1,066 

fj^itmt  aimI  nnt'fcnn  nieed 

18, 610 

Ctttrro  efM>d  oil     .-.-   

840 

Wood                   

18, 620 

209, 157 

fiflij 

92,400 
290,754 

6,511,722 
1,867,067 

102,905 
177, 023 

4, 613, 116 

BBCBIPT8. 
MM^hfMMnr    mATWllAlldise.  OOftl.  SA^W  loflTS,  CtCr  ..r.T.**...rr 

1, 181, 368 

f*jrj.,.j|  tnt^l -. 

383,164 

7, 378, 789 

270,928 

5, 704, 483 
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CompariUive  statement  for  five  years. 


Tear  ending  May  31— 

Tons. 

Value. 

Year  ending  May  31— 

Tone. 

Value. 

fl891 

26,905 
64,8«8 
115,080 

$1,715,026 

833,110 

6. 754, 542 

1804 

383,154 
279,928 

$7,378,789 
6.794,483 

ia»2 

1895 

1893 

The  supply  of  Pittsburg  coal  consumed  in  sugar  makliig,  etc.,  is  not  included  in 
above  statistics.  For  the  year  ending  May  81,  1^94,  the  receipts  of  coal  amounted  to 
134,065  tons,  valued  at  $507,892.  On  account  of  shoals  in  Grand  Lake  and  Larompe 
River,  through  which  the  coal  must  pass  from  the  Mississippi  River  to  the  bayou,  no 
coal  was  received  up  to  the  31st  of  May,  1895. 


Rg. 

IMPROVEMENT  OF  CHANNEL,  BAY,  AND  PASSES  OF  BAYOU  VERMH^ION, 

LOUISIANA. 

In  1891  a  prfiUminary  examination  was  made  of  the  bayoa^  bay,  and 
passes. 

A  project  was  approved  in  1802  which  provided  for  the  removal  of 
snags,  overhanging  trees,  and  logs  in  the  bayou,  and  the  driving  of 
guide  piles  in  the  bay  for  marking  the  channels*  at  an  estimated  cost 
of  $25,000. 

An  appropriation  of  $7,600  was  made  for  this  work  July  13, 1892. 

Bids  were  invited  by  advertisementfor  furnishing  a  suitably  equipped 
steamboat  for  the  work  in  the  bayou  and  bay.  The  proposals  submit- 
ted were  opened  October  7, 1892,  and  the  award  of  contract  made  to 
Victor  Von  Schoeler,  of  Franklin,  La.,  for  the  best  and  most  suitable 
boat  of  those  offered. 

The  plant  contracted  for  consisted  of  a  stem- wheel  steamboat,  with 
a  crew  of  fourteen  men,  supplied  with  a  steam  capstan,  steam  winch, 
derrick,  blocks  and  tackle,  and  one  electric  battery  for  removing  obstruc- 
tions, and  ODO  pile  driver  lor  driving  guide  piles  in  Vermilion  Bay. 

The  contractor  comment!ed  snagging  operations  about  18  miles  above 
the  mouth  of  the  bayou  on  December  1, 1892. 

The  work  was  carried  on  up  the  bayou,  and  resulted  in  the  improve- 
ment of  37^  miles  of  channel  by  the  removal  of  3,032  obstructions. 

The  contractor  completed  the  snagging  work  on  March  9, 1893,  but 
owing  to  the  loss  of  his  boat  he  was  unable  to  complete  the  driving  of 
the  50  guide  piles  in  the  bay  by  the  date  of  the  expiration  of  the  con- 
tract, and  an  extension  of  time  to  July  31, 1893,  was  granted.  This 
work  was  finished  on  July  25, 1803. 

The  act  of  August  17, 1894,  appropriated  $5,000  for  continuing  the 
improvement,  under  which  the  approved  project  contemplates  the  clear- 
ing of  the  stream  above  Abbeville  for  a  distance  of  about  30  miles,  or 
so  much  thereof  as  may  be  possible  with  the  funds  available. 

Accordingly  contract  was  entered  into  April  25,  and  approved  May 
3,  1805,  for  the  hire  of  a  steamboat  iiuitably  equipped  for  the  work. 

The  contractor  commenced  operations  June  3, 1895,  and  up  to  the  end 
of  that  month  had  removed  53  snags,  60  sunken  logs,  13  stumps,  and 
303  overhanging  trees. 

The  total  amount  expended  on  this  improvement  to  June  30, 1895, 
was  $7,081.07. 
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This  year  a  steamboat  has  been  making  regular  trips  from  the  Bayou 
Termilion  through  to  New  Orleans,  via  Larompe,  Grand  Lake,  Atcba- 
fdayaand  Mississippi  rivers.  This  is  the  first  time  a  steamer  has  been 
so  employed  in  many  years,  and  although  the  route  is  a  long  and  cir- 
cnitous  one,  it  is  asserted  that  freight  is  now  being  carried  cheaper  than 
by  the  former  part-water  and  part-rail  route. 

It  is  confidently  claimed  that  with  the  opening  of  the  Bayou  Plaque- 
mine  route  by  means  of  locks  connecting  with  the  Mississippi  Biver, 
the  time  and  cost  Of  transportation  will  be  so  much  lessened  that  nearly 
all  of  the  shipments  will  go  by  the  all-water  route. 

Ah$tract  of  appropriations  for  improving  the  channel,  hay,  and  passes  of  Bayou  Vermilion, 

Louisiana, 

By  act  of  Congress — 

Approved  Jnly  13, 18d2 $7,500 

Passed  August  17,  1894 5,000 

Total 12,500 

Money  statement. 

July  1, 1894,  balance  unexpended $445.81 

Amount  appropriated  by  act  of  August  17,1894 5,000.00 

5,445.81 
June  30, 1895,  amount  expended  during  fiscal  year 26. 88 

Joly  1, 1896,  balance  une^ended 5, 418. 93 

July  1, 1895,  outstanding  liabilities $1,675.33 

July  1, 1895,  amount  covered  by  uncompleted  contracts 3, 240. 00 

4,915.33 

July  1, 1895,  balance  available 503.60 

{Amount  (estimated)  required  for  completion  of  existing  project 12, 500. 00 
AmonD  t  liiat  can  be  profitably  expended  i  n  fiscal  year  ending  J  une  30, 1897    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Jht^aei  of  proposals  received  for  furnishing  a  snag  boat,  etc. ,  for  improving  the  channel, 
isy,  and  passes  of  Bayou  Vermilion,  Louisiana,  opened  at  New  Orleans,  La.,  March  82, 
JS95,  by  Maj.  James  B.  Quinn,  Corps  of  Engineers. 


Prices 
So. '  Name  and  address  of  bidder.  '  ^hiro^f"' 

snag  boat. 


1  Usner  A  Dawson  New  Orleans.  La. . 

2  Henry  Canton,  New  Orleans,  La ... . 

3  EU  Wi»e,  Abbeville.  La 


$70 
87 
65 


Contract  awarded  to  Eli  Wise,  of  Abbeville,  La.,  with  the  approval  of  the  Chief  of 
Eofineers,  he  beinK  the  lowest  bidder  for  the  best  and  most  suitable  plant.  Con- 
tnct  dated  April  25, 1895,  and  approved  May  3, 1895 ;  work  to  be  commenced  within 
thirty  days  after  approval  of  contract,  and  completed  on  or  before  August  31, 1895. 
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COMMERCIAL  STATISTICS. 

[From  June  1, 1894,  to  May  31, 1895.] 

Steamers 5 

Net  toDnaffe,  registered 345 

Trips  made 367 

Gross  tonnage,  367  trips 126, 315 

Schooners 5 

Net  tonnase,  registered 68 

Trips  made - 113 

Gross  tonnage,  113  trips •- 7, 685 

Barges 4 


arges 

Ne 


^et  tonnage 406 

Trips  made 225 

Gross  tonnage,  225  trips 91,350 

Total  vessels • 14 

Total  net  tonnage 819 

Total  trips 705 

Total  gross  tonnage 225,350 

Draft  of  heaviest  vessel,  light,  3  feet ;  loaded,  8  feet. 

Beceipts  and  shipments  for  two  years. 


Year  ending  May  31- 


Articlee. 

1894. 

1895. 

Tons. 

Value. 

Tons. 

Value. 

liQinbor. 

26.600 

1,341 

884 

1,372 

$33,000 
39,900 

122,870 
24,054 

3,582 
2,273 

834 
1,338 
1,239 

192 
1,421 

♦20,520 
71,271 

Rice 

Cotton 

06,660 

Cotton  seed 

13.380 

Wood 

1,768 

Cartle 

1.135 
2,611 
201 
7,281 
2,497 

25,900 

284,852 

6,900 

874,151 

12,150 

8.290 

SuiraT... ......... .  .......  .......    ......................... 

14  A.  325 

Molasses 

.56  1          1,014 

2,058  1        69,944 

Coal 

1 

Total , 

43,822 

923, 777 

12,993  ;      429,172 

1 

Comparative  statement  of  receipts  and  shipments  for  three  years. 


Year  ending  May  31 — 


Tons.    I     Value. 


1893 

35.671 
43, 822 
12,093 

$1, 227, 365 

1804 

923|  777 

1805 

429,172 

The  Pittsbarg  coal  annually  consumed  for  sugar-makinj^  purposes  had  not  been 
received  when  this  report  was  closed,  on  account  of  detention  at  the  shoal  places  en 
route  in  Grand  Lake  and  Larompe  River. 


R    ID. 

IMPROVEMENT  OF  MERMENTAU  RIVER  AND  TRIBUTARIES,  LOUISIANA. 

In  1891  a  survey  of  this  river  was  made,  including  its  tributaries  and 
course  through  Lake  Arthur  and  Grand  Lake  to  the  Gulf  of  Mexico, 
Louisiana. 

The  project  adopted  in  1892  was  estimated  to  cost  $23,616.26,  and 
provided  for  the  removal  of  sna^s,  lofjs,  and  overhanging  trees  in  the 
upper  river  and  a  mud  flat  in  the  lower. 
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July  13,  1892,  Congress  appropriated  $7,600  for  this  improvement. 

Bids  were  invited  by  advertisement  for  famishing  a  suitable  steam- 
boat for  snagging  purposes.  The  bids  submitted  were  opened  October 
6, 1892,  and  the  award  of  contract  was  made  to  Harvey  &  Erlinger,  of 
Harveys  Canal,  Louisiana,  they  having  the  best  and  most  suitable  boat 
of  those  offered. 

The  plant  contracted  for  consisted  of  a  stem-wheel  steamboat  with 
a  crew  of  15  men,  supplied  with  a  steam  capstan,  steam  winch,  and  two 
derricks  for  removing  obstructions,  one  electric  battery  for  blasting 
stamps,  and  all  other  necessary  appliances  for  this  class  of  work. 

Work  under  this  contract  was  commenced  December  8, 1892,  at  the 
lower  end  of  Lake  Arthur  and  proceeded  on  up  the  Mermentau 
River,  improving  that  part  of  the  channel  most  used  for  a  distance  of 
38  miles  by  removing  556  obstructions,  consisting  of  383  snags,  172  over- 
hanging trees,  and  1  wreck.  The  contract  was  completed  March  7, 1893. 
r  August  17, 1894,  Congress  appropriated  $5,000  for  continuing  the 
improvement.  Under  tfis  appropriation  a  project  was  submitted  Janu- 
ary 17, 1895. 

The  work  already  done  is  in  good  condition.  At  present  the  desire 
is  to  deepen  the  water  at  the  Gulf  entrance  to  the  river,  and  also  to 
increase  the  depths  of  the  channels  through  Mud  Lake,  but  with  the 
fdnds  available  it  is  not  deemed  prudent  to  undertake  this  work,  since 
nothing  of  a  substantial  or  satisfactory  character  could  be  secured. 

The  sum  of  $11,115.25  can  be  advantageously  expended  on  this 
improvement  during  the  next  year. 

The  total  amount  expended  on  these  streams  to  June  30, 1895,  was 
17,115.44. 

Ahtract  of  appropriations  far  improving  Mermentau  Biver  and  tributaries,  Louisiana. 

By  act  of  Congress — 

ApprovedJuly  13, 1892 $7,500 

Piasod  Angost  17, 1S94 5,000 

Total 12,500 

Money  statement, 

Wy  1, 1894,  balance  unexpended $423. 89 

Anrannt  appropriated  by  act  of  August  17,1894 5,000.00 

5,423.89 
Jiae  30, 1895,  amonnt  expended  during  fiscal  year 39.33 

Ji»ly  1,1895,  balance  unexpended 5,384.56 

IAffioont  (estimated)  required  for  completion  of  existing  project 11, 115. 25 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897    11, 115. 25 
^bmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
Wbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 

[From  Jnno  1,  1884,  to  May  81,  1895.] 

fi*««n«r8 9 

Net  tonnage,  registered 291 

Trips  made 475 

Gross  tonnage,  475  trips 138,225 

wnooners 6 

Ket  tonnage,  registered 149 

Trips  made 46 

Gioes  tonnage,  46  trips 6,854 
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Barges 13 

Net  tonnage 715 

Trips  made 374 

Gross  tonnage,  374  trips 267, 410 

Total  vessels 28 

Total  net  tonnage 1,555 

Total  trips 895 

Total  gross  tonnage 412,489 

Draft  of  heayiest  vessel,  light,  3  feet;  loaded,  5  feet  7  inches. 
No  new  lines  of  transportation  were  established  daring  the  year. 

Beceipis  and  shipments  far  two  years. 


Artiolee. 

Tear  ending  May  31— 

18M. 

18»5. 

Tons. 

Value. 

Ton8. 

Value. 

Rloe 

4.2«5 
240 
800 
632 

$150,000 

1,875 

1.875 

35  200 

6,«37 
6,123 
2.047 

9   llfl 

$208,107 
17  490 

Lumber 

Wood 

2,945 

MercliAiidise - - -- 

71  615 

Total 

6,437 

188,050  !  15,955 

300  163 

years - 

IncTease  over  previona 

10.518 

111,  218 

Cof.%paraHv0  statement  of  receipts  and  shipments  far  three  years. 


Tear  ending  May  31— 

Tone. 

Value. 

1893 

16,250 
5,437 
15,965 

$324,900 

1894 

188  950 

1895 

800,163 

R  II. 

IMPROVEMENT    OF    MOUTH   AND    PASSES    OF    CALCASIEU    RIVER, 

LOUISIANA. 

In  1874,  and  again  1882-83,  cats  were  made  through  the  bars  in  Oal- 
casieu  Lake  above  Calcasieu  Pass.  The  dredged  channel  was  8  feet 
deep,  70  feet  wide,  and  7,500  feet  long.  The  work  was  done  under 
contract. 

The  channel  had  again  shoaled  in  1885  to  a  depth  of  3J  feet  and 
needed  redredging,  but  by  an  unfortunate  wording  of  the  appropria- 
tion, funds  in  hand  for  "improving  Calcasieu  River"  could  not  be 
applied  to  this  particular  work.  In  1886  this  was  remedied,  and  funds 
heretofore  appropriated  for  Calcasieu  River  became  available  for  both 
the  pass  and  river. 

Contracts  were  made  in  1886  for  building  two  revetment  walls  of 
piles  and' planks,  one  on  each  side  of  the  proposed  cut,  to  be  about  130 
feet  apart,  each  to  be  a  mile  or  more  in  length,  and  between  these  to 
dredge  a  channel  100  feet  wide  and  6  feet  deep,  the  material  excavated 
to  be  thrown  outside  the  revetment  walls. 

The  same  contract  also  provided  for  the  excavation  of  a  channel 
through  the  bar  at  the  mouth  of  Calcasieu  River,  at  the  northern  end  of 
the  lake,  100  feet  wide  and  6  feet  deep.  Work  was  commenced  on  the 
revetments  in  the  winter  of  1886,  but  the  weather  was  so  severe  that 
the  contractor  and  several  of  his  men  died  from  sickness  due  to  exposure 
on  this  work. 
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In  the  spring  of  1887  work  was  resumed  by  the  administrator  of  the 

eontractor'B  estate,  and  the  revetmentj  nearly  completed.    At  the  date 

of  the  annual  repoit  for  1887  a  dredge  was  expected  to  begin  work  within 

a  few  weeks,  and  actually  arrived  there  about  the  middle  of  August, 
bnt  was  not  ready  for  work  until  the  last  of  November  on  account  of 
repairs  necessary  and  the  delay  in  making  them. 

About  the  middle  of  September,  when  it  was  thought  the  dredge 
would  be  ready  for  work  in  a  few  days  at  the  very  latest,  the  adndn 
istrator  began  driving  down  the  planking  of  the  revetment  into  the 
ditch  the  water  had  dug  under  it,  but  after  one  day's  work  stopped.  No 
work  was  done  by  him  after  that  time,  and  the  contract  was  annuUed 
January  3,  1888. 

Authority  was  obtained  from  the  Chief  of  Engineers  to  do  this  work 
by  hired  labor  and  open-market  purchase,  using  the  Government  dredge 
which  had  shortly  before  finished  the  improvement  of  Bayou  Terrebonne. 
A  careful  examination  developed  the  fact  that  the  revetment  was  so 
badly  worm-eaten  as  to  be  worthless,  showing  that  the  life  of  timber 
there  was  short.  Application  was  made  to  so  far  modify  the  project  as 
to  omit  the  revetment,  and  this  modification  was  approved  by  the  Chief 
of  Engineers  January  12, 1888.  The  dredge  was  put  in  good  condition 
and  began  work  on  the  19th  of  March. 

Two  deck  barges  were  hired  and  arranged  for  use  as  dump  scows,  but 
two  daya^  work  with  them  showed  that  the  wooden  shafts  or  Spanish 
windlasses,  used  for  closing  the  dumping  doors,  were  not  strong  enough. 
These  were  replaced  with  S-inch  iron  shafting  and  worked  well.  The 
material  taken  out  by  the  dredge  amounted  to  77,159  cubic  yards,  com- 
pleting the  work  as  projected  August  31, 1888. 

In  1888  $10,000  was  appropriated  for  continuing  this  work,  but  as 
the  former  work  did  not  prove  to  be  permanent  and  the  amount  wa& 
too  small  to  begin  operations  with,  it  was  held  subject  to  future  con- 
aderation. 

In  1890  Congress  appropriated  $75,000  for  <^  improving  the  mouth  and 
passes  of  Calcasieu  Elver,''  according  to  the  plan  reported  by  Maj. 
W.  H.  Heuer,  Corps  of  Engineers,  in  1886,  and  confirmed  by  Capt. 
W.  L,  Fisk,  Corps  of  Engineers,  in  his  report  of  !N^ovember,  1888. 

As  this  project  was  for  the  improvement  of  the  mouth  of  the  Cal- 
easiea  Biver  by  means  of  jetties,  etc.,  which  must  be  built  in  a  very 
much  exposed  location  in  the  Gulf,  the  amount  of  money  available  was 
eonsidered  to  be  entirely  too  small  with  which  to  commence  operations 
economically,  and  was  accordingly  held  for  future  increase. 

The  act  approved  July  13,  1892,  appropriated  $100,000  for  the 
improvement;  of  the  passes  and  river,  and  accordingly  a  contract  was 
let  for  the  construction  of  a  jetty  npon  the  east  side  of  the  channel 
across  the  bar  at  the  mouth  of  the  pass,  and  a  contract  for  10,000  linear 
feet  of  revetment  for  the  northern  side  of  a  channel  to  be  dredged 
through  the  bar  at  the  head  of  the  pass.  For  the  dredging,  although 
advertised,  no  bid  was  received  sufficiently  low  to  warrant  acceptance, 
iiid  accordingly  authority  was  obtained  for  digging  this  channel  with 
the  Government  dredge. 

The  10,000  linear  feet  of  revetment  was  completed  August  6, 1893, 
the  contractor  using  in  its  construction  3,345  piles  and  44  barge  loads 
of  dabs.  In  November,  1893,  the  revetment  was  considerably  damaged 
by  storm,  and  $3,102.80  was  expended  in  its  repair.  A  subsequent 
Btonn  resulted  in  some  damage,  but  no  funds  are  available  with  which 
to  farther  repair  the  structure. 
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The  dredgiug  was  commenced  in  July,  1893,  and  considerable  progf- 
ress  was  made  until  February,  1894,  when  the  dredge,  having  become 
unserviceable  through  decay,  was  hauled  out  and  put  in  thorougb. 
repair. 

The  material  was  very  soft  and  flattened  out  without  making  a  bank, 
as  was  expected.  In  consequence  the  revetment  did  not  receive  the 
protection  from  this  source  that  was  expected,  and  was  accordingly 
nearly  swept  away  by  severe  storms.  A  substantial  structure  for  the 
breakwater  could  not  be  built  for  the  allotted  amount  of  money  that 
would  withstand  the  effect  of  storms  without  the  protection  of  the  eartli 
covering,  and  as  this  proved  to  be  too  soft  to  be  of  any  use  the  wreck 
was  inevitable  and  the  result  very  disappointing. 

Dredging  was  resumed  August  3, 1894,  and  continued  until  Novem- 
ber 1  following,  completing  the  projected  channel  at  the  foot  of  Cal- 
casieu Lake. 

A  greater  depth  was  given  to  the  cut  and  material  of  greater  con- 
sistency secured.  The  channel  has  remained  in  use  without  refilling^ 
and  has  given  considerable  relief. 

The  contractors  continued  work  on  the  east  jetty,  but  owing  to 
unfavorable  weather  retarding  operations  they  were  granted  an  exten- 
sion of  time,  finally  completing  the  same  August  11, 1894. 

This  jetty  is  similar  to  those  at  Sabine  Pass,  viz,  a  foundation  mat 
of  brush,  and  upon  this  a  riprap  structure  to  reach  2  feet  above  mean 
high  water. 

There  has  been  used  in  the  construction  of  the  east  jetty  at  the  time 
of  the  completion  of  the  contract  August  11, 1894,  33,054.23  tons  of 
riprap  stone  and  22,396.67  square  yards  of  brush  mattress.  Its  total 
length  is  7,347  feet. 

Under  the  appropriation  of  $90,000  made  August  17,  1894,  the 
approved  project  contemplates  dredging  channels  trough  the  bar  at 
the  head  of  Calcasieu  Lake,  the  capping  of  7,000  feet  of  the  east  jettj^ 
or  such  part  thereof  as  funds  available  will  permit,  with  stone,  ana 
with  the  unexpended  balance,  if  any,  dredging  a  channel  12  feet  deep 
and  as  wide  as  funds  permit  from  the  12-foot  contour  inside  to  the  12- 
foot  contour  outside. 

Upon  the  completion  of  the  channel  at  the  foot  of  Calcasieu  Lake 
the  dredge  was  towed  to  the  bar  at  the  head  of  the  lake,  where  work 
was  commenced  on  November  5, 1894.  The  dredge  discontinued  work 
at  this  place  on  June  30, 1895,  and  preparations  were  made  for  its 
removal  to  the  mouth  of  the  Sabine  Biver,  Texas,  for  work  there. 

The  total  amount  of  material  dredged  during  the  past  year  was 
196,509  cubic  yards. 

It  is  thought  that  the  money  to  be  expended  in  dredging  will  give  a 
channel  60  feet  wide  and  8  feet  deep  from  deep  water  in  the  river  to 
deep  water  in  the  lake,  although  it  is  not  believed  that  the  channel 
can  be  preserved  any  great  length  of  time  without  properly  revetting 
it  so  as  to  prevent  the  washing  in  of  the  dredged  material. 

For  the  capping  of  the  east  jetty  with  stone  contract  was  let  Novem- 
ber 20,  approved  November  30, 1894,  and  work  under  the  same  com- 
menced January  28, 1896. 

To  the  end  of  the  fiscal  year  the  contractor  had  completed  5,652 
linear  feet  of  capping,  using  8,045.77  tons  of  stone. 

Under  the  protection  afforded  by  the  jetty  so  far  completed  the  cur- 
rent of  the  river  has  been  able  to  scour  out  a  tolerably  straight  chan- 
nal  across  the  bar,  which,  at  the  time  of  the  survey,  had  a  depth  of 
over  7  feet,  but  reports  received  since  then  indicate  that  the  channel 
depth  exceeds  this  somewhat. 


Eng  54  1 
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The  total  amount  expended  on  the  improvement  to  Jane  30, 1895, 
was  8260,287.86. 

Ahstraet  of  appropriaUon$  for  improving  mouth  and  passes  of  Calcasieu  Biver,  Louisiana, 

Bj  act  of  Congress — 

ApprovedJune  10, 1872 $15,000 

Approved  March  3, 1881 15,000 

Paaaed  Auffust  2,  1882 10,000 

Approved  July  5, 1884 6,500 

(rf  Angnstll,  1888 10,000 

Approved  September  19, 1890 75,000 

Approved  July  13,  1892 100,000 

Passed  August  17, 1894 90,000 

Total 321,600 

Money  statement. 

July  1,1894,  balance  unexpended $56,955.54 

Amount  appTopriated by  act  of  Au^st  17,1894 90,000.00 

146,955.54 
June  90, 1885,  amount  expended  during  fiscal  year 85.743.40 

July  1,1895,  balance  unexpended : 61,212.14 

July  1,1895,  outstanding  liabiUties $17,019.45 

July  1, 1895,  amount  covered  by  uncompleted  contracts 18, 149. 91 

85,169.36 

July  1, 1895,' balance  available 26,042.78 

{  Amount  ^estimated)  required  for  completion  of  existing  project 335, 000. 00 
Amount  wat  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 1897  335, 000. 00 
Submitted  in  compliance  with  reouirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Ahsiraei  of  proposals  received  for  capping  jetty  wilh  stone  for  improving  mouth  and  passes 
of  CiUeasieu  Biver,  Louisiana,  opened  at  New  Orleans,  La.,  October  gS,  1894,  by  Maj, 
1 B,  Quimn,  Corps  of  Engineers, 


i 


Kame  and  addresa  of  bidder. 


Granite 
capping 
blocks, 
prices  per 
ton  of  2,240 
pounds. 


Total  (on 

estimate 

of  12,000 

tons). 


T.  A.  Hyatt,  Beanmont,  Tex 

Charioa  Clarke  &  Co.,  Oalveaton,  Tex.*. 


$5.40 
4.50 


164.800 
55,080 


*  Lowest  bid. 


Contraot  awarded  to  Charles  Clarke  &,  Co.,  of  Galveston,  Tex.,  with  the  approval 
of  the  Chief  of  Engineers,  at  $4.59  per  ton  of  2,240  pounds,  on  an  estimate  of  12.000 
tons.  Contract  dated  November  20, 1894,  and  approved  November  30,  1894 ;  worK  to 
be  commenced  within  sixty  days  aiter  approval  of  contract,  and  completed  on  or 
befiore  December  31, 1895. 


COMMERCIAL  STATISTICS. 

[From  June  1, 18M,  to  Kay  31, 1806.] 

Steamers..* 11 

Net  tonnage,  registered S90 

Tripe  made 634 

GioflB  tonnage,  634  trips 247,260 
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Sohooners 16 

Net  tonnage,  registered 480 

Trips  made 314 

Gross  tonnage,  314  trips 9,500 

Barees 21 

r^et  tonnage 8,416 

Trips  made 238 

Gross  tonnage,  238  trips 812,908 

Total  vessels 48 

Total  net  tonnage 4,286 

Total  trips 1,186 

Total  gross  tonnage 1,068,668 

Draft  of  heaviest  vessel,  light,  6  feet;  loaded,  9  feet. 

No  116W  lines  of  transportation  were  established  daring  the  year. 

Eeoeipta  and  ahipmenUfor  two  years. 


Year  ending  May  81— 

Articles. 

1894. 

1895. 

Tons. 

Value. 

Tons.    1   Value. 

X.n  mber - 

289,253 

39,375 

671 

832 

U,942 

$1,030,819 
78,750 
79.625 
29,550 
384,830 

221,946  1    iintii  nni 

Shingles 

14,000 
629 
521 

17,296 

19  250 

Cotton .". 

27,000 
16,342 

Rico 

Merchandise. ......r............ ....■••...... 

1l»  Mil 

Total 

344,973  j     1,800,574 

254,394  j      788,274 

Comparative  statement  of  receipts  and  shipments  for  thret 

i  years. 

Year  ending  May  81— 

Tons. 

Valae. 

1893 

207.546 
844,973 
254,394 

$2, 141, 750 

1894 

1, 600, 574 

1896 

788,274 

R   12. 

IMPROVEMENT  OF  HARBOR  AT  SABINE  PASS,  TEXAS. 

The  original  depth  of  water  on  the  bar  obstructing  the  entrance  to 
Sabine  Pass,  Tex.,  did  not  exceed  6  feet.  Attempts  were  made  in  1878 
and  1880  to  increase  this  to  12  or  16  feet  by  dredging,  but  the  dredged 
channels,  being  unprotected,  soon  filled  up.  In  1882  a  project  was 
approved  for  improving  this  entrance  by  means  of  jetties  and  dredging, 
at  an  estimated  cost  of  $3,177,606.60. 

Since  the  approval  of  this  project  there  has  been  appropriated 
$1,723,760.  A  total  of  $1,716,091.96  had  been  expended  to  June  30, 
1894,  of  which  sum  $1,396,091.96  was  expended  upon  the  present 
approved  project. 

At  the  start  the  jetties  were  built  of  layers  of  brush  and  rock  ballast, 
but  it  was  found  that  the  brush  which  was  placed  in  the  jetties  above 
the  bottom  course  almost  entirely  disappeared,  and  at  present  a  large 
brush  mattress  is  sunk  for  a  foundation,  ana  the  rock  jetty  is  built 
upon  this  until  the  crest  is  about  2  feet  above  mean  high  water. 

As  far  as  observations  extend  it  appears  that  the  mats  suffer  some 
compression,  and  there  is  an  apparent  settlement  of  the  jetties  since 
the  last  survey  of  about  0.6  of  a  foot.  There  has  been  no  settlement  in 
either  the  rock  section  or  the  concrete  survey  station.    There  is  also 
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some  loss  of  the  height  of  the  jetty  caused  by  the  action  of  the  waves^ 
and  it  will  require  some  money  for  the  preservation  of  the  jetties  dur- 
ing the  time  of  construction  as  well  as  after  completion. 

August  17, 1894,  Congress  appropriated  $275,000  for  continuing  the 
improvement  of  Sabine  Pass,  and,  by  a  subsequent  act,  a  sum  not 
exceeding  $4,000  was  set  aside  from  this  amount  for  dredging  and  deep- 
ening the  channel  of  the  Sabine  Biver  across  the  bar  at  the  mouth  of 
the  river  in  Sabine  Lake. 

The  approved  projects  under  this  appropriation  contemplate  the 
extension  of  the  east  jetty,  dredging  between  the  jetties,  and  dredging 
across  the  bar  at  the  mouth  of  the  Sabine  Eiver,  the  latter  work  to  be 
done  with  the  GovernmcDt  dredge  and  hired  labor  after  it  shall  have 
completed  the  channel  at  the  head  of  Calcasieu  Lake. 

CHANNEL  BETWEEN  JETTIES. 

Dredging  was  resumed  July  1, 1S93,  and  continued  until  February 
23, 1894,  removing  from  the  channel  198,401.26  cubic  yards  of  material, 
eompleting  the  contract. 

Under  the  appropriation  of  August  17, 1894,  contract  was  entered 
into  and  approved,  covering  the  sum  of  $116,000,  for  dredging.  The 
contractor  commenced  operations  March  27, 1895,  and  to  the  end  of  the 
fiscal  year  had  removed  155,669  cubic  yards  of  material.  The  total 
amoant  of  material  removed  from  the  channel  since  the  commencement 
of  dredging  in  February,  1893,  is  514,446.85  cubic  yards. 

The  channel  is  now  100  feet  wide  and  full  16  feet  deep  at  mean  low 
tide  from  deep  water  in  the  pass  to  the  17-foot  contour  of  depth  in  the 
Gnlf,  except  for  a  very  short  distance  beyond  the  ends  of  the  jetties, 
▼here  there  is  a  deficiency  of  about  0.2  of  a  foot,  a  quantity  so  small 
u  to  detract  practically  nothing  from  the  continuation  of  the  16-foot 
channel  throughout. 

A  very  considerable  deepening  throughout  the  whole  and  between 
the  jetties  is  apparent,  and  with  the  exception  of  the  shoal  spot  above 
iBentioned  the  dredged  channel  is  improved. 

As  an  evidence  of  the  practicability  of  the  channel  the  schooner  Sena- 
tor  Sullivafiy  drawing  18.9  feet,  passed  out  safely  and  without  delay  on 
Jnne  24,  1895,  and  it  is  of  common  occurrence  for  vessels  to  pass 
through  the  channel  drawing  16  feet  and  over.  No  apprehension  rela- 
tive to  the  maintenance  of  the  dredged  channel  need  be  entertained. 

JETTIES. 

The  completion  of  the  contract,  June  15, 1894,  added  39,150.29  gross 
tons  of  riprap  stone  and  23,333.31  aquare  yards  of  brush  mattress  to 
the  west  jetty. 

This  jetty  is  14,875  feet  long,  6,609  feet  of  which  is  raised  to  2  feet 
above  mean  high  water,  and  7,966  feet  has  been  brought  up  to  mean 
WW  water.    The  outer  300  feet  is  foundation  work  only. 

The  work  of  extending  the  east  jetty  was  commenced  by  the  con- 
tractor on  March  10, 1895,  and  has  resulted,  up  to  the  end  of  the  fiscal 
year,  in  the  placing  of  6,433.99  tons  of  riprap  stone  and  13,294.43  square 
yards  of  brush  mattress. 

The  completion  of  the  portion  of  the  east  jetty  now  under  contract 
^1  afford  great  security  to  the  dredged  channel,  but  it  is  not  deemed 
tobesuflBcient  to  afford  complete  protection,  and  should  be  extended  to 
the  limit  projected. 
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The  west  jetty  has  not  been  capped  with  large  blocks,  and  is  iu  an 
unfinished  state,  and  it  should  be  completed  as  designed  in  order  to  be 
safe. 

The  east  jetty  had  at  the  close  of  the  fiscal  year  ending  June  30, 
1896,  a  total  length  of  18,465  feet,  16,616  feet  of  which  was  2  feet  above 
mean  high  water,  the  remainder  being  foundation  work  only. 

The  total  amount  expended  on  this  improvement  to  June  30, 1895. 
was  $1,779,044.62. 

Ahstrad  of  appropriaHon$  for  improving  harbor  at  Siibine  Pan,  Tex, 

From  act  approved  AngoBt  30,  1852  (survey) $5,000 

Allotted  from  act  of  Congress  approved  Jane  10, 1S73  (for  survey) 2, 000 

By  act  of  Congress  approved — 

MarchU,1875 20,000 

August  14, 1876 38,000 

June  18. 1878  (aUotted) 30,000 

March  3,  1879 25,000 

June  14.1880 60,000 

March  3, 1881 150,000 

By  act  of  Congress  passed  August  2,  1882 150,000 

By  act  of  Congress  approved — 

July  5,  1884 200,000 

Augusts,  1886 198,750 

By  act  of  Congress  of  August  11,  1888 250,000 

By  act  of  Congress  approved — 

September  19,  1890 300,000 

July  13,  1892 350,000 

By  act  of  Congress  passed  Aagust  17,  1894 275,000 


Total 2,043,750 

Money  statement. 

July  1, 1894,  balance  unexpended $52,658.04 

Amount  appropriated  by  act  of  August  17, 1894 275, 000. 00 


327,658.04 
June  30, 1895,  amount  expended  during  fiscal  year 62, 952. 56 


July  1,1895,  balance  unexpended 264,705.48 

July  1, 1895,  outstanding  liabilities $29,558.66 

July  1, 1895,  amount  covered  by  uncompleted  contracts 216, 019. 25 

246,577.91 


July  1,1895, balance  available 19,127.57 

Amount  (estimated)  required  for  completion  of  existing  project 1, 453, 856. 50 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1897 1,000,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


S^fixfee-J- 


Hi 


o 

.  x— — 

— / 

-3( — -7 

/ 

—^^ 

^  -^ 

^^^ 

I . 


Eng  54  1 


APPENDIX  R — EBPOBT  OP  MAJOR  QUINN. 


1777 


AUiriiet  of  pr9p99al9  received  fw  extenrion  of  east  Jetty  and  fin"  dredging  at  harbor  of 
Sabine  Paee,  Tex.,  opened  at  New  OrleanSf  La,,  October  29,  1894,  by  Maj,  James  B, 
Quinn,  Corps  of  Engineers. 


n 


ywpe  *ii(i  >ddr«fl«  of  bidder. 


ar   S 


13  S  ^'f  ^ 


1    Jiilios  Hess,  lietroit.  Micb 

2 ;  New  York  Dredging  Co.,  Now  York, 
j     K.Y 

3  Tbomw  Dojto,  OftlvMton.  Tex 

4  F.  A.  Hyatt  6c  Co.. Sabine  Paas,  Tex.*^... 
i  >  Charlea  CUu-ke  &  Co..  Galveston,  Tax. . . 
•  ' Jao  A.  Da'Tis.  Galveston,  Tex 

7  '  RiitflBhonse  Moore  Dredging  Co.,  Mo- 

:     bile.Aiai 

8  '  Roderick  G.  Roas.  Jacksonville,  Fla 


10.80 

.79 

1.25 


.06 


$2.50 
3.15 
8.2t 


3.45 


$2.85 
3.15 
4.25 


3.60 


g,       TotftL 


$4.55 
8.15 
4.80 


$115. 250. 00 
127,827.50 
154, 102. 50 


4.50  I  146,837.50 


Dndglng- 


1 


III 


16| 

12 
12 


13 


TobaL 


$180,750 

138,000 
138,000 


1«».500 


108,500 


'  lioweat  bid  for  jetty  eztenalon. 


t  Lowest  bid  for  dredging. 


Contract  for  jetty  ezteDsion  awarded  to  F.  A.  Hyatt  &  Co.,  of  Sabine  Pasa,  Tex., 
and  contract  for  dredging  awarded  to  RittenbouBe  Moore  Dredging  Cojnpany, 
Mobile,  Ala.,  with  the  approval  of  the  Chief  of  Engineers.  The  Jetty  contract 
Uted  Janoary  4, 1895,  approved  January  15,  1895,  and  to  be  completed  on  or  before 
March  31,  I880.  The  dredging  contract  dated  January  1, 1895,  approved  January  2i, 
1885,  and  to  be  completed  on  or  before  May  31, 1896. 


COMMERCIAL  STATISTICS. 

[From  June  1, 1804,  to  May  31, 1806.] 

V«itel8 64 

Trips 378 

Tonnage^  registered 21,784 

Draft  of  heaviest  vessel,  light,  11  feet;  loaded,  17  feet  4  inches. 
Kg  new  lines  of  transportation  were  established  during  the  year. 

Beceipte  and  skipnvents  for  two  years. 


Year  ending  May  31- 

- 

Articles. 

1804. 

1805. 

Tons. 

Value. 

Tons. 

80,834 
1,415 

Value. 

amPMKrre. 
Unber 

28,802 
580 

$173,352 
14,760 

$164,081 

M<»>^ndiBe                                                    . 

20  585 

Total        

20,472 

13,774 
2,700 
1,020 

188,102 

43,387 
11,800 
86,000 

32,240 

6,115 
1,276 
0,052 

184,616 
14  355 

RECEIPTS. 
Hock 

c«i. .::::;:•; :;:::::::::::::::::::::::::::::::::::::::: 

5  427 

Mcrtbandise 

48,426 

Graad  total 

46.066 

280. 180  1      47, 601 

252  828 

Ittntaae  over  previons  vear 

7^ 

1 

ENG  95 


-112 


1778      REPORT   OF   THE   CHIEF   OF   ENGINEfeRS,  U.  S.  ARMY. 
Comparative  statement  of  receipts  and  shipments  for  four  years. 


Year  ending  May  31—        I     Tonn.    <    Value.    I         Tear  ending  May  31—       |     Tons. 


Talae. 


J892 T    38, 028  ,  $225, 963      1894. 

1810r. 1      15.050       180,950    ;  1895. 


4ft,966  ,    $280,188 
47,091  ,      252,823 


R  i3» 

IMPROVEMENT  OF  SABINE  RIVER,  TEXAS. 

A  survey  of  the  mouth  of  this  river  was  made  in  1871.  It  had  a 
channel  over  the  bar  3^  feet  deep.  In  1872-73  the  survey  was  extended 
from  the  mouth  to  Belgora,  Tex.  The  information  obtained  did  not 
warrant  the  expenditure  of  any  money  for  improvement  above  Hamil- 
ton, Tex.,  about  247  miles  above  the  mouth,  to  which  point  there  is  3 
feet  depth  for  about  three  months  in  each  year. 

The  estimated  cost  of  improvement  over  this  stretch  of  river  by  the 
removal  of  obstructions,  such  as  logs,  snags,  failen  trees,  etc.,  was 
$18,000. 

Congress  appropriated  $10,000  in  1878  for  the  improvement,  with 
which  a  channel  G  feet  deep,  70  to  100  feet  wide  was  dredged  over  the 
bar  at  the  mouth. 

In  1879  Congress  appropriated  $6,000  more,  and  provided  foraresur- 
vey  of  the  river  from  its  mouth  to  Bast  Hamilton.  After  the  survey 
was  com[)leted  it  was  deemed  advisable  to  spend  this  money  in  improv- 
ing the  river  above  Orange,  and  cuts  were  made  from  the  main  river 
into  the  Narrows  and  at  Dead  Bend. 

Large  numbers  of  sunken  logs  and  snags  were  removed  from  the 
upper  part  of  the  Narrows,  enabling  vessels  of  5  feet  draft  to  get  30 
miles  above  Orange. 

In  1880  Congress  appropriated  $5,000,  and  in  1881  $7,000  more,  for 
this  river.  The  bar  at  the  mouth  had  again  shoaled.  This  was 
redredgetl  in  1881-82  to  a  depth  of-  6^  feet^  and  a  channel  lOO'feet  wide 
was  made  a  little  over  1  mile  in  length.  Since  then  the  bar  has  shoaled 
and  nowhaS  aii  insufficient  depth  of  wat^r. 

In  1882  Congress  appropriated  $4,000  more  for  this  improvement. 
As  the  river  was  in  a  sufficiently  good  condition  for  the  limited  com- 
merce which  it  carried,  this  money  was  held  for  further  use. 
.  An  examination  in  May,  1889,  showed  many  snags  and  some  shoal 
places  in  the  part  of  the  channel  known  as  The  Narrows,  and  as  some 
$4,000  was  available  for  work,  a  project  was  submitted  for  removing 
the  snags  and  closing  the  two  Old  River  branches  with  dams  of  piles, 
brush,  and  earth,  to  throw  all  the  water  into  The  Narrows. 

This  project  was  approved,  the  work  advertised,  and  contract  was 
entered  into  September  20,  1889,  with  the  Sabine  Tram  Company  to 
complete  the  work  by  December  1,  1889,  for  §3,047. 

The  smaller  dam  was  successtnlly  built,  and  most  of  the  piles  driven 
for  the  larger  one,  when  a  sudden  rise  in  the  river  washed  out  many  of 
them.  The  water  continued  rising  and  remained  so  high  that  satisfac- 
tory work  could  not  be  done,  so  that  the  contract  was  extended  to 
October  30,  1890,  by  the  Chief  of  Engineers.  Work  was  resumed  in 
September,  1890,  and  finished  in  December  of  that  year,  completing 
the  project. 
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The  approved  project  of  1892  provides  for  the  improvement  of  the 
river  between  Sabine  Lake  and  Sudduths  Bluff  by  the  removal  of 
snags  and  other  obstructions,  at  a  cost  of  $10,000. 

Jiily  13, 1892,  an  appropriation  of  $5,000  was  made  for  improving  the 
Sabine  Eiver  up  to  Sudduths  Bluflf,  Texas. 

Bids  were  invited  for  fuinishing  a  steamboat  for  work  under  this 
appioi)riation.  Those  received  were  not  deemed  advantageous  to  the 
Government,  and  they  were  rejected  with  the  approval  of  the  Chief  of 
Engineers.    The  work  was  readvertised  and  award  of  contract  made. 

The  contractor  commenced  work  at  a  point  18  miles  above  Orange  on 
July  1,  1893,  and  completed  the  same  on  September  26  following,  dur- 
ing which  time  1,325  obstructions  were  removed,  improving  17  J  miles 
of  channel. 

By  the  act  of  August  17,  1894,  $5,000  was  appropriated  for  the  com- 
pletion of  the  project. 

March  2,  1895,  an  act  was  passed  diverting  the  sum  of  $4,000  from 
the  appropriation  for  improving  Sabine  Pass,  Tex.,  for  the  dredging 
and  deepening  of  the  channel  across  the  bar  at  the  mouth  of  the  Sabine 
Eiver. 

Dbstructions  having  re-formed  in  the  cleared  channel  above  Morgans 
Bluff,  the  approved  project  under  this  appropriation  is  to  remove  these 
obstructions  and  also  to  continue  the  improvement  to  Sudduths  Bluflf. 
Accordingly,  bids  were  invited  and  contract  awarded  for  a  suitable 
plant  for  the  work.  This  contract  was  approved  February  26, 1895,  the 
date  fixed  for  commencement  of  the  work  being  July  1, 1895. 

It  is  estimated  that  $2,000  will  be  required  annually  to  keep  the  river 
in  condition  after  the  snags  are  removed. 

There  has  been  expended  on  the  improvement  of  this  river  to  June 
30, 1895,  the  sum  of  $39^615.44. 

The  sura  of  $83.47  was  expended  during  the  year  just  closed. 

Abstract  of  appropriations  for  improving  Sabine  River,  Texas. 

Allotted  from  act  approved  June  10,  1872 $2, 700 

By  act  of  Congress  approved — 

June  18,  1878 10,000 

March  3,  1879 6,000 

Juneli,  1880 5,000 

March  3,  1881 7,000 

By  aet  of  Congress — 

Passed  August  2, 1882 4,000 

Approved  July  13,  1892 5,000 

Passed  August  17,  1894 5,000 

Total 44,700 

Money  statement. 

July  1, 1894,  balance  unexpended $168. 03 

Amount  appropriated  by  act  of  August  17,  1894 5, 000. 00 

5, 168. 03 
June  30,  1895,  amount  expended  during  fiscal  year 83. 47 

Jnly  1, 1895,  balance  unexpended 5,084.56 

July  1,  1895,  amount  covered  by  uncompleted  contracts 4,  500. 00 

Jnly  1,1895,  balance  available 584.56 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897      2, 000. 00 
Sabmitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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Abstract  of  proposals  received  for  fwyiishing  a  enag  boat  for  improting  Sabine  River, 
TexaSf  opened  at  New  Orleans^  La,,  January  10, 1895,  by  Maj.  James  B,  Quinn,  Corps 
of  Engineers, 


No. 


Kame  and  address  of  bidder. 


Priceper 

day  for 

hSreofsuag 

boat. 


TJsner  &.  Dawson,  Kew  Orleans,  La.., 
Lyles  Si  AUardyce,  Bnrkeville,  Tex. 

Moore  ft  Bettis,  OraDxe^Tez 

SoUiday  &  Cannon,  Orange,  Tex 


$94.50 
54.00 
74.80 
50.00 


Bids  Nob.  1, 3,  and  4  being  informal,  contract  was  awarded  to  Lyles  &.  Allardyce. 
with  the  approval  of  the  Chief  of  Engineers,  at  $54.60  per  day.  Contract  dated 
Febraary  6,  1895,  and  approved  February  26, 1895.  Work  to  be  commenced  July  1, 
18B5,  and  to  be  completed  on  or  belbre  Jannary  1, 1896. 


COMMBBCIAL  STATI8TTCS. 

[From  June  1, 1894,  to  May  31. 1895.] 

Steamers ••• 6 

Net  tonni^,  registered « 493 

Trips  made 523 

Gross  tonnage,  623  trips 257,839 

Schooners 15 

Net  tonnage,  registered 540 

Trips  made 62 

Gross  tonnage,  62  trips 33,480 

Barges 10 

Net  tonnage 2,030 

Trips  made 145 

Gross  tonnage,  1^  trips 29,435 

Total  vessels 31 

Total  net  tonnage 3,063 

Total  trips 730 

Total  gross  tonnage 320,764 

Draft  of  heaviest  vessel,  light,  30  inches;  loaded,  5  feet  6  inches. 
No  new  lines  of  transportation  were  established  anring  the  year. 

Beoeipts  and  shipments  for  two  years. 


Year  ending  May  31-- 

Articles. 

1894. 

1895. 

Tons. 

Value. 

Tons. 

Value. 

Lumber 

239,602 
1,170 
1,445 
2,600 

$1,047,305 

151, 000 

17,326 

212.000 

179.628 
240 

$646,144 

Cotton 

28.500 

Cotton  seed 

Staves 

Wool                                            

40  1          46.000 
800  !          46,000 

Merchandise 

2,861 

61,400 

ToUl 

246,657  1    1,518,630 

182,738 

736,044 

The  water  was  so  very  low  in  the  Sabine  River  daring  the  past  year,  and  for  so 
long  a  time,  that  steamboats  could  not  ran  any  great  distance  np  above  Orange,  only 
two  trips  having  been  made  up  as  far  as  Logansport. 

Comparative  statement  of  receipts  and  shipments  for  three  years. 


Year  ending  May  31— 

Tons.    1 

146, 363 
245.  657 
182,738 

Value. 

1893 

$1, 591, 280 

1894 

1, 518, 630 

1895                     

736,044 
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R  14. 
IMPROVEMENT  OF  NECHES  RIVER,  TEXAS. 

The  river  was  surveyed  in  1872  and  1873,  and  resurveyed  from  Bevil- 
port  to  it«  month. 

The  project  for  improvement  contemplated  the  dredging  of  a  channel 
OTi'v  the  bar  at  the  mouth  and  removal  of  obstructions  from  the  river 
between  Bevilport  and  Yellow  Bluflf. 

In  1880  the  bar  at  the  mouth  was  dredged  and  a  channel  0  feet  deep 
and  30  to  60  feet  wide  was  obtained.  The  obstructions  in  the  river 
btftweeu  Yellow  Bluli'  and  Bevilport  were  removed  in  1882. 

The  original  estimate  of  the  cost  of  improvement  was  for  work  at  the 
month  of  the  river,  $26,318.06;  and  for  upriver,  $16,000;  a  total  of 
$41,318.05. 

The  bar  at  the  mouth  of  the  river  again  shoaled  until  at  extreme  low 
water  there  was  a  depth  of  about  3  feet  over  it. 

At  that  time  there  was  very  little  commerce  passing  in  and  out  of 
the  river,  but  as  the  bar  at  this  place  was  the  shoalest  obstruction 
between  the  Gulf  and  Beaumont,  Tex.,  and  the  money  was  available 
lor  dredging  the  bar,  it  was  thought  advisable  to  reopen  this  channel. 

The  Government  dredge,  which  had  completed  work  at  the  head  of 
Calcasieu  Pass,  was  placed  in  good  repair  and  sent  over  to  the  mouth 
of  the  river  in^  December,  1888,  for  the  purpose  of  redredging  the  chan- 
nel over  the  bar.  By  the  Ist  of  May  following  the  dredge  had  removed 
rM,482  cubic  yards  of  material  and  completed  a  6-foot  channel  on  the 
hue  of  the  old  one,  of  which  traces  still  remained. 

No  dredging  having  been  done  since  that  time,  the  bar  has  shoaled  to 
a  deptli  of  about  4  feet.  Since  the  increased  depth  of  water  secured  by 
the  improvement  at  Sabine  Pass,  Tex.,  shipments  of  lumber  from  Beau- 
mont to  SabiT!e  Pass  have  greatly  increased,  rendering  this  depth  ipsuf- 
ticient  for  the  needs  of  the  increased  commerce.  It  is,  therefore, 
contemplated  to  use  the  available  funds  in  dredging  a  channel  about 
100  feet  wide  and  fully  8  feet  deep  from  deep  water  in  the  Neches  River 
to  deep  water  in  Sabine  Lake,  the  work  to  be  done  with  the  United 
States  dredge  after  she  shall  have  completed  the  channel  through  the 
bfiir  at  the  mouth  of  Sabine  River.  The  project,  for  this  work  was 
approved  March  29, 1896. 

The  total  amount  thus  far  expended  upon  the  improvement  of  this 
river  is  $28,842.16,  leaving  still  unexpended  $4,157.84. 

The  dredged  channel  can  not  be  expected  to  be  permanent  in  such  a 
broad  and  shallow  body  of  water  as  Sabine  Lake,  but  will  probably 
aerve  all  the  necessities  of  the  commerce  using  it  for  several  years. 

Abstract  of  appropriaiiatu  f<fr  improving  Neohes  Biver,  Texas. 

By  act  of  CongreHS  approved—  • 

Jnnel8,1878 $8,000 

March  3, 1879 5,000 

June  14, 1880 3,000 

March  3, 1881 5,000 

By  act  of  Congress — 

Passed  August  2, 1882 5,000 

Approved  July  5, 1884 7,000 

Total 83,000 

Money  statement 

Jnly  1, 18d4,  balance  unexpended $4,157.84 

M?  1, 1885,  balance  unexpended 4,157.84 
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COMMERCIAL   STATISTICS. 
[From  June  1,  1894,  to  May  31, 1895.] 

Steamers 4 

Trips  mode 121 

Gross  tonnage,  registered 12,834 

Schooners 3 

I'ripsuiade 15 

Gross  tonnage,  regintered 283 

Barges 1 4 

Trips  made 15 

Gross  tonnage,  registered 2, 657 

Total  vessels .• 11 

Total  trips 151 

Total  tonnage 15, 774 

Draft  of  heaviest  vessel,  light,  2.6  feet ;  loaded,  4.6  feet. 
Receipts  and  shipments  for  two  years. 


Article*. 

Year  ending  May  31— 

1894. 

1895. 

Tons,    i    Value. 

Tone. 

Value. 

TAWIX^^T    -              r T-T-T-T-T* 

1 

164. 319     $493, 754 

183        26,000 

6          6,000 

20         14,000 

200        15,000 

800  i      40,000 

143, 122 

$405  090 

Cotton 

Hides            

4 

402 

Wool    

Cattle 

110 

515 

2,867 

3,000 

Merchaodise 

52.528 

Rice    . .     . .        

83,700 

Total    . 

165,528       593.754 

146, 618 

544, 720 

Comparative  statement  of  receipts 

and  shipments  for  three  years. 

Year  ending  May  81— 

Ton*. 

Value. 

1893 

77, 533 
165, 528 
146,618 

$600,410 
593, 754 

1894              

1895 

544, 720 

Owing  to  the  obstructions  to  commerce  caused  by  sunken  logs  and  stumps  above 
Beaumont  and  the  shallow  water  existing  on  the  bars  at  the  point  where  the  river 
flows  into  Sabine  Lako  the  commerce  has  been  very  much  restricted. 


R  15. 


REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGERING 

NAVIGATION. 


W7*€ck  of  steamer  Queen  of  the  West  in  Grand  Lake,  Louisiana. — ^This 
wreck  lies  in  or  near  the  middle  of  Grand  Lake,  Louisiana,  and  has 
formed  a  serious  obstruction  to  the  navigation  of  the  lake.  It  having 
been  abandoned  by  the  owners  and  sufficient  time  having  elapsed  it 
was  recommended  to  be  removed. 

June  4, 1895,  the  Secretary  of  War  authorized  its  removal  and  allot- 
ted therefor  the  sum  of  $1,200.  It  is  proposed  to  do  the  work  by  con- 
tract, and  specifications  are  now  in  course  of  preparation,  preparatory 
to  advertising  for  projiosals. 
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R  l6. 

PRELIMINARY   EXAMINATION    OP    BAYOU    BONPUCA,   IN    ST.  TAMMANY 

PARISH,  LOUISIANA. 

[Printed  in  House  Ex.  Doc.  No.  273,  Fifty-tbird  Congresa,  third  seasion.] 

Office  of  the  Chief  of  ENaiNEBRS, 

United  States  Army, 
Washiimtonj  B.  (7.,  January  28, 1895. 
Sib:  I.  have  the  honor  to  submit  the  accompaDying  copy  of  report  of 
January  22, 1895,  by  Maj.  James  B.  Quinn,  Corps  of  Engineers,  of  the 
results  of  a  preliminary  examination  of  Bayou  Bonfuca,  in  St.  Tam- 
many Parish,  La.,  made  to  comply  with  the  provisions  of  the  river  and 
barber  act  of  August  17, 1894. 

Ms^or  Qainn  states  that  the  bayou  is  worthy  of  improvement,  and  he 
estimates  that  the  survey  necessary  to  preparation  of  plan  of  improve- 
ment, with  estimate,  will  cost  $700. 

Col.  C.  B.  Comstock,  Corps  of  Engineers,  Division  Engineer,  is  of 
opinion  that  the  bayou  is  worthy  of  improvement  to  a  small  extent, 
and  I  concur  in  his  views. 

Very  respectinlly,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig,  Oen.,  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War, 


kepobt  of  maj.  james  b.  quinn,  corps  op  engineers. 

United  States  Engineer  Office, 

Ifew  OrleanSy  La,,  January  22, 1895, 
Oenerax  :  In  accordance  with  the  instructions  contained  in  letter 
from  your  office  dated  August  20, 1894, 1  have  the  honor  to  submit  the 
following  report  of  a  preliminary  examination  of  Bayou  Bonfuca,  in 
8t  Tammany  Parish,  La.  : 

This  bayou  flows  into  Lake  Pontchartrain,  and  for  a  distance  of 
'  about  15  miles  from  its  mouth  has  a  least  depth  of  about  20  feet. 

At  the  mouth  there  is  a  bar  which  has  only  about  4  feet  of  water  on 
it  at  low  tide.  If  this  bar  was  deepened  to  8  or  10  feet  it  would  afibrd 
«wy  entrance  to  the  bayou  for  the  ordinary  craft  which  plies  upon 
Lake  Pontchartrain  and  brings  to  Kew  Orleans  the  commodities  of  the 
country  through  which  this  stream  flows.  There  are  a  few  snags 
obstmctiiig  the  bayou  which  would  require  removing.  Otherwise,  the 
Btream  from  the  bar  at  its  mouth  to  Slidel  is  in  good  condition. 

From  the  annexed  table  of  commercial  statistics  it  appears  that  this 
l>ayou  is  worthy  of  improvement,  and  it  is  estimated  that  it  would  not 
I       ««t  more  than  $700  to  make  the  requisite  survey. 

COMMERCIAL  STATISTICS. 

[From  June  1,  1893,  to  May  31, 1894.] 

Koinber  of  steamers 3 

JjimW  of  trips  mad© 290 

^rots  tonnage,  registered 110 

w*8tonnage,  multlphed  by  number  of  trips 81,900 

Aunbn  of  schooners 21 
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Nnniber  of  trips  made 370 

Gross  tonnage,  registered 324 

Gross  tonnage,  multiplied  by  number  of  trips 119, 880 

Number  of  barges .' 2 

Number  of  trips  made 9 

Gross  tonnage 247 

Total  number  of  vessels 26 

Total  number  of  trips j. 669 

Total  tonnage,  registered 681 

Total  tonnago  of  total  nmnber  of  trips 152,027 

Receipts  and  ahipmenU. 


Articles. 

Tons. 

Value. 

Lumber 

31,000 

3,875 

4,040 

225 

800 

$00,000 

Bricks 

10,SQf 
8,000 

Wood 

CTIiarcoal 

1,87S 

Herchmodite 

35.000 

Total 

39.440 

145,456 

Bespectfully  submitted. 

James  B.  Quinn, 
Major  ^  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8,  A, 
(Through Col.  C.  B.  Comstock,  Corps  of  Engineers,  Division  Engineer^ 
Southwest  Division.) 

[First  Indorsement.] 

XJ.  S.  Enoiiyeeb  Office,  Southwest  Division, 

New  York,  January  24y  1895. 
BespectfuUy  forwarded  to  the  Chief  of  Engineers. 
For  the  reasons  stated  I  think  this  stream  worthy  of  improvement 
to  a  small  extent. 

C.  B.  Comstock, 
Colonel  of  Engineers,  Bvt  Brig.  Oen,,  U.  S.  A., 

I>ivision  Engineer. 


R  17. 

preliminary  examination  of  CHEFUNCTE  river  and  BOGUE  FALIAt 

LOUISIANA. 

[Printed  In  House  Ex.  Doo.  No.  274,  Fifty-third  Congreee,  third  eeMion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Wa^hingtony  D.  C,  January  30, 1895. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  January  24, 1896,  by  Mjfcj.  James  B.  Quinn,  Corps  of  Engineers, 
of  the  results  of  a  preliminary  examination  of  Chefuiicte  Biver  and 
Bogue  Falia,  Louisiana,  made  to  comply  with  the  requirements  of  the 
river  and  harbor  act  of  August  17, 1894. 

For  the  reasons  stated  Ma  jor  Quinn  is  of  theopinion  that  these  streams 
are  worthy  of  improvement  by  the  General  Government,  and  his  opinion 
is  concurred  in  by  Col.  C.  B.  Comstock,  Corps  of  Engineers,  division 
engineer,  and  by  this  office. 
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It  is  estimated  that  the  survey  necessarr  to  the  preparation  of  plan 
of  impTOvement,  with  estimates,  will  cost  $2,500. 
Very  respectftilly,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 
Hon.  D,  8.  Lamont, 

Secretary  of  War. 


report  of  maj.  james  b.  qxhnn,  oorps  of  engineers. 

■  United  States  Engineer  Office, 

New  OrleanSy  La.^  January  24, 1695. 

General.:  In  reply  to  the  letter  fi*om  your  office  of  Aagast  20, 1894, 
relative  to  a  preliminary  examination  of  Chefanct^  Biver  and  Bogue 
Falia,  Looisiana,  I  have  the  honor  to  state  that  the  Ghefiincte  Biver, 
of  which  Bogne  Falia  is  a  tributary,  flows  into  Lake  Pontchartrain, 
Loaisiana,  and  is  navigable  up  to  Covington,  La.,  a  distance  of  about 
12  miles. 

The  principal  obstructions  to  navigation  are  two  shoals  situated  near 
Covington,  on  Bogue  Falia,  and  the  bar  at  the  mouth  of  the  Chefonote 
Biver.  On  account  of  these  bars  the  steamers  have  to  lighter  their 
freight,  thus  greatly  increasing  the  cost  of  transportation.  These 
strauns  form  the  onlv  water  outlet  for  the  products  shipped  and  the 
goods  consumed  by  the  larger  part  of  St.  Tammany  Parish.  If  the 
streams  were  opened  a  greater  i)art  of  the  freight  would  be  shipped  by 
water,  as  the  distance  from  Covington  to  New  Orleans  would  be  only 
abont  30  miles,  as  against  60  miles  by  railroad.  Furthermore,  these 
streams  are  navigable  for  some  distance  above  their  point  of  juncture, 
aod,  although  not  much  commerce  at  present  is  transported  over  this 
portion,  owing  to  sundry  obstructions,  which  may  admit  of  easy  removal, 
it  is  believed  that,  on  account  of  the  increased  amount  of  freight  which 
▼ould  pass  through  these  streams  if  they  were  improved,  they  are 
worthy  of  improvement. 

The  survey  should  extend  from  the  mouth  of  the  Cheftincte  Biver  to 
the  Bogue  Falia,  and  it  is  estimated  that  this  survey  would  not  cost 
more  than  $2,500. 

Commercial  statistics  of  these  streams  are  appended. 

COSfMKRCIAL  STATISTICS. 
rFrom  June  1,  ia93,  to  l£ay  31. 1894.] 

Kmnberof  steamers 12 

Number  of  trips  made 637 

GroM  tonnage,  registered 414,687 

Somber  of  schooners 42 

Number  of  trips  made 287 

Gtd68  tonnage,  registered 246,820 

Xiimbcr  of  barges 6 

Kmnberof  trips  made 75 

tiroes  tonnage 9,400 

Total  namber  of  ressels 62 

Total  namber  of  trips 999 

Total  tonnage 670.907 

iWI  of  heaviest  Tessel : 

Light feet..         5.6 

'     '   *     do...         7,3 
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Receipts  and  shipmenU  far  two  years. 


Articles. 


SHIPMBNTS, 

Lamber.  shingles,  and  Utbs 

Brick 

Sand 

Wood 

Cotton 

Rice 

Miitceilaneons 

Sheep,  honea,  and  cattle 

Tarandroain 

Sirap 

Pecans 

Moss 

Wool 

Total 

BB0BIPT8. 

Merchandise 

Grand  total 


Year  ending  Maj^  31  — 


1893. 


I 


1894. 


Tons.        Value.    >     Tons. 


Valae. 


-I- 


8.314 

$120,206 

4.405 

16.571 

11.776 

15,  702 

234 

410 

219 

38.770 

1,103 

27.496 

100 

5,000 

101 

7.386 

124 

2,730 

138 

4.631 

8 

1.488 

8 

296 

4 

940 

I 


218, 132 

8,750 

6.870 

536 

480 

761 

120 

426 

125 

115 

4 

6 

•3* 


26.534       241,626       ^6,328i 


3. 750       187, 500 


6,136 


80,284  I  429.126   242.464| 


$462,838 

28,000 

9,100 

1.206 

66,990 

23.472 

3.270 

11.000 

1,368 

3.795 

600 

240 

960 


612,899 


306.800 


919,  C 


Respectfully  submitted. 

James  B.  Qutnn, 
Major,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Oasby, 

Chief  of  Engineers,  U,  S,  A. 

(Through  Col.  C.  B.  Comstock,  Corps  of  Engineers,  Division  Engineer, 
Southwest  Division.) 

[First  indorsement.] 

U.  S.  Engineer  Office,  Southwest  Division, 

New  York,  January  28,  1895. 
Respectfully  forwarded  to  the  Chief  of  Engineers. 
For  the  reasons  stated  by  him,  I  concur  in  Major  Quinn's  opinion. 

C.  B.  Comstock, 
Colonel  of  Engineers,  Bvt.  Brig.  Qen.,  U.  S.  A., 

Division  Engineer. 


R  i8. 


PRELIMINARY  EXAMINATION  OF  TICKFAW  RIVER  AND   TRIBUTARIES, 

LOUISIANA. 

[Printed  in  House  Ex.  I)oc.  No.  284,  Fiftj-tliird  Congress,  third  ncssion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  February  i,  1895, 
Sir  :  1  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  January  28, 1895,  of  Maj.  James  B.  Quinn,  Corps  of  Engineers, 
of  results  of  preliminary  examination  of  Tickfaw  River  and  tributa- 
ries, Louisiana,  made  to  comply  with  provisions  of  the  river  and  harbor 
act  of  August  17, 1894. 
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Major  Qainn  is  of  opiuion  that  the  Tickfftw  and  the  NataJbany,  its 
priDcipal  tributary,  are  worthy  of  improvement,  and  he  estimates  that 
the  survey  necessary  to  preparation  of  project  of  improvement,  with 
estimates,  will  cost  $1,500. 

In  the  opinion  of  Col.  C.  B.  Gomstock,  Corps  of  Engineers,  division 
engineer,  this  stream  is  worthy  of  improvement  to  a  small  extent,  and 
I  concur  in  his  views. 

Very  resi>ectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.j  Chief  of  Engineers. 

Hon.  D.  S.  Lamont, 

Secretary  of  War. 


BEPORT  op  MAJ.  JAMES  B.   QUINN,   CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

New  Orleans^  La.^  January  28^  1895. 

General:  In  accordance  with  the  instructions  contained  in  letter 
ftom  your  offi<5e  dated  August  20, 1894, 1  have  the  honor  to  submit  the 
following  report  of  a  preliminary  examination  of  Tickfaw  River  and 
tribntaries,  Louisiana: 

Tbe  Tickfaw  River  flows  into  Lake  Maurepas,  Louisiana,  and  is  nav- 
igable for  a  distance  of  about  40  miles.  It  has  a  sufficient  depth  of 
vater,  the  only  obstructions  being  snags  and  overhanging  trees.  The 
principal  tributary  to  the  river  is  the  Natalbany  River,  which  flows  into 
the  Tickfaw  about  3  miles  above  Lake  Maurex)as.  This  stream  is  navi- 
gable for  a  distance  of  25  or  30  miles,  and  has  sufficient  water,  but,  like 
the  Tickfaw,  is  obstructed  by  snags  and  overhanging  trees. 

On  account  of  the  great  area  of  country  which  would  be  benefited 
by  water  communication  through  these  streams,  and  as  they  could  be 
piactKl  ni  good  condition  at  a  very  small  cost  to  the  Government,  I 
recommend  them  as  worthy  of  improvement. 

Tbe  cost  of  a  survey  would  be  about  $1,500. 

COMMERCIAL  STATISTICS. 

[From  Jane  1,  1893,  to  May  31, 1894.] 

Jamber  of  steamera 6 

«i«nber  of  trips  made 138 

GroM  tonnage,  registered 68,448 

ftniuber  of  schooners 33 

Hwnberof  trips  made 126 

JIW8  tonnage 87,066 

Total  number  of  vessels 39 

Total  nnniber  of  trips 246 

Touitonnage 155,514 
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Receipts  and  ehipmentefer  two  years. 


Articles. 

Year  ending  Hay  31-. 

1894. 

Tons. 

Yahie.      Tons. 

Yalae. 

Wood 

8HIPMBNT8. 

3,748 

8,314 

845 

53 

34 

$5,  355       2. 452 

tA,908 

liUmber • 

113,020 

33,870 

mSSB 

Brick                 

4,573 
«,857 
1.701 

711 
155 
45 

2,212 

Coiton 

21.630 

Merchandise , - -  

2,025 

•         1 

Total 

12,994 
1.000 

131,  500     36, 733 
38. 137  1     3  270 

153, 67i 
98.100 

"MftTchandls^r ........ 

BBCEIPTB. 

'1      '1    ' 

Grand  total .... 

13,994 

169,048  '.  40.003 

251,774 

Respectfully  sabmitted. 

James  B.  Quinn, 
Major  J  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casby, 

Chief  of  Engineers^  U.  8.  A.  t 

(Through  Ool.  O.  B.  Comstock,  Corps  of  Engineers,  Division  Engineer, 
Southwest  Division.) 

[First  iBdoraement.] 

U.  S.  Engineer  Office,  Southwest  Division, 

New  YorJcy  January  30^  1895. 

Respectfully  forwarded  to  the  Chief  of  Engineers. 
For  the  reasons  stated  by  Major  Quinn,  I  think  this  stream  is  worthy 
of  improvement  to  a  small  extent. 

C.   B.  COMSTOCK, 

Colonel  of  Engineers^  Bvt.  Brig.  Gen.^  U.  8.  A., 

Division  Engineer 


R  ig. 

PRELIMINARY  EXAMINATION  OF  BAYOU  TECHE,  LOUISIANA,  FROM  ST. 
MARTINVILLE  to  PORT  BARRE. 

[Printed  in  House  Bx.  Doe.  Ko.  272,  Fifty- third  Congress,  third  session.] 

Office  of  the  Chief  of  Enoinebrs, 

United  States  Army, 
Washington^  I).  C,  Jammry  28^  1895. 
Sir  :  I  have  the  honor  to  submit  the  accompanying  copy  of  report  of 
January  22,  1895,  by  Maj.  James  B.  Quinn,  Corps  of  Engineers,  of  the 
results  of  a  preliminary  examination  of  Bayou  Teche,  Louisiana,  from 
St.  Martinville  to  Port  Barre,  made  to  comply  with  provisions  of  the 
river  and  harbor  act  of  August  17, 1894. 

Major  Quinn  states  that  the  bayou  is  worthy  of  improvement,  pro- 
vided this  can  be  done  at  moderate  cost,  and  he  estimates  that  the  sur- 
vev  necessary  for  preparation  of  plan  of  improvement,  with  estimate, 
will  cost  $1,500. 
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Col.  0.  B.  Gomstock,  Corps  of  Engineers,  division  engineer,  is  of 
(pinion  that  the  bayou  is  worthy  of  improvement  to  a  moderate  extent^ 
and  I  c<mcar  in  his  views. 

Very  respectfally,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


report  op  maj.  jahes  b.  quinn,  corps  op  enoineers. 

United  States  Engineer  Oppicb, 

Ketc  Orleans^  La.,  January  22^  1895. 

(tENERAL:  Pursuant  to  instructions  contained  in  letter  from  your 
office  dated  August  20, 1894, 1  have  the  honor  to  submit  the  following 
report  upon  the  prelimint^  examination  of  Bayou  Teche,  Louisiana, 
from  St  Martinville  to  Port  Barre. 

Bayou  Teche  flows  out  of  Bayou  Gourtableau  at  Port  Barre,  and  flows 
into  the  Atchafalaya  Biver.  It  is  navigable  from  the  Atchafalaya  to  St. 
Kartinville  at  all  seasons,  but  from  St.  Martinville  to  Port  Barre,  a  dis- 
tance of  about  55  miles,  it  is  navigable  only  during  the  high-water 
season,  about  six  months,  and  during  this  time  navigation  is  seriously 
obstructed  by  snags  and  overhanging  trees. 

This  bayou  flows  through  a  very  fertile  and  thickly  settled  country^ 
ndis  at  present  the  only  means  there  is  of  transporting  the  products, 
except  by  wagon,  to  the  railroad,  a  distance  varying  from  7  to  15  miles. 
On  account  of  this  way  of  shipping,  no  accurate  commercial  statistics* 
conld  be  obtained ;  but  from  the  best  information  at  hand  it  is  estimated 
&at  during  the  flscal  year  ending  May  31, 1894,  there  was  shipped  and 
neeived  about  60,000  tons  of  freight,  consisting  of  rice,  cotton,  cotton 
^,  sugar,  lumber,  and  general  merchandise. 

If  water  communication  could  be  had  the  year  round  it  would  greatly 
icdace  the  cost  of  freight,  besides  furnishing  a  market  for  a  great  many 
products  not  shipped  at  present  on  account  of  the  meager  means  of 
transportation.  Providing  this  could  be  done  at  moderate  cost,  by 
dams  or  otherwise,  I  consider  this  stream  worthy  of  improvement. 

The  cost  of  a  survey  would  be  about  $1,500. 

HespectfuUy  submitted. 

James  B.  Quinn, 
Major  ^  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Oasey. 

Chief  of  Engineers^  U.  8.  A. 

(Through  Col.  C.  B.  Gomstock,  Corps  of  Engineers,  Division  Engineer^ 
Southwest  Division.) 

[First  IndorteiaeDt.] 

U.  8.  Enoineeb  Office,  Southwest  Division, 

New  York,  January  24,  1895. 
Respectftilly  forwarded  to  the  Chief  of  Engineers. 
.  I  concur  with  M^or  Quinu  that,  for  the  reasons  stated,  this  stream 
» worthy  of  improvement  to  a  moderate  extent. 

C.  B.  COMSTOOK, 

Colonel  of  Engineers,  Bvt.  Brig.  Gen.,  U.  S.  A., 

Division  Engineer. 
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R  20. 

PRELIMINARY  EXAMINATION  OF  CHANNEL  THROUGH  SABINE  LAKE. 
TEXAS.  FROM  THE  MOUTH  OF  THE  SABINE  AND  NECHES  RIVERS  TO 
THE  HEAD  OF  THE  PASS  FROM  SAID  LAKE  TO  THE  GULF  OF  MEXICO. 

[Printed  in  House  Ex.  Doc.  Ko.  275,  Fifty-third  ConfrreBs,  third  session.] 

Office  op  the  Chief  op  Engineers, 

United  States  Army, 
Washingtonj  D.  C,  January  30j  1895. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report* 
dated  January  24, 1895,  by  Maj.  James  B.  Quinn,  Corps  of  Engineers, 
of  the  results  of  a  preliminary  examination  of  channel  through  Sabine 
Lake,  from  the  mouth  of  the  Sabine  and  Neches  rivers  to  the  head  of 
the  pass  from  said  lake  to  the  Gulf  of  Mexico,  made  to  comply  with 
the  provisions  of  the  river  and  harbor  aet  of  August  17, 1894. 

It  is  the  opinion  of  Major  Quinn,  concurred  in  by  Col.  C.  B.  Corn- 
stock,  Corps  of  Engineers,  division  engineer,  and  by  this  oflfice,  that 
the  locality  is  worthy  of  improvement  by  the  General  Government. 

It  is  estimated  that  the  survey  necessary  to  the  preparation  of  plan 
of  improvement,  with  estimates,  will  cost  $2,500. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.^  Chief  of  Ungineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


REPORT  of  maj.  JAMES  B.  QUINN,  CORPS  OP  ENGINEERS* 

United  States  Engineer  Office, 

Keic  Orleans,  La.^  January  ^i,  1895. 

General,:  In  accordance  with  the  instructions  contained  in  letter 
from  your  office  dated  August  20,  1894, 1  have  the  honor  to  submit  the 
following  report  of  a  preliminary  examination  of  channel  through  Sabine 
Lake,  Texas,  from  the  m(mth  of  the  Sabine  and  Neches  rivers  to  the 
head  of  the  pass  from  said  lake  to  the  Gulf  of  Mexico : 

Sabine  Lake,  a  part  of  the  boundary  between  Texas  and  Louisiana, 
is  about  18  miles  long  and  has  an  average  depth  of  about  7  feet,  except- 
ing at  the  mouths  of  the  Sabine  and  Neclies  rivers,  where  the  depths  on 
the  bars  are  about  4  feet,  and  at  Blue  Buck  Bar,  the  head  of  Sabine 
Pass,  where  the  depth  is  about  5  feet. 

That  this  lake  is  worthy  of  improvement  can  be  seen  by  referring  to 
the  copy  of  commercial  statistics  for  Sabine  Pass,  Tex.,  for  the  fiscal 
year  ending  May  31,  1894,  herewith  attached.  With  the  exception  of 
the  rock  the  greatest  i)art  of  the  commerce  passing  through  Sabine 
Pass  would  pass  through  Sabine  Lake  if  improved.  The  amount  of 
produce  will  be  enormously  increased  after  the  completion  of  the  24-foot 
channel  at  Sabine  Pass,  which  will  be  by  June,  189(). 

The  United  States  forestry  report,  issued  by  the  Census  Bureau, 
states  that  in  Texas  and  Louisiana  there  are  at  least  8,000,000,000  feet 
of  long-leaf  pine  which  can  be  conveyed  to  the  mills  on  the  Sabine 
Eiver  more  cheaply  than  to  any  other  market.  The  waterway  through 
Sabine  Lake  and  Pass  would  be  the  most  economical  outlet  for  this 
lumber. 
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In  addition  to  the  lumber  there  is  a  rich  agricultural  country  tribu- 
tary to  Sabine  Lake  and  Pass  which  water  communication  would 
develop. 

In  view  of  the  immediate  prosx)ects  of  deep  water  at  Sabine  Pass,  and 
the  large  section  to  be  benefited  by  the  extension  of  deep  water  through 
Sabine  Lake  to  the  Sabine  and  Neches  rivers,  I  think  it  worthy  of 
improvement. 

A  complete  survey  with  reference  to  this  improvement  would  cost 
«2,500. 


COMMERCIAL  STATISTICS. 


[From  Jnne  1,  1893,  to  May  31,  1894.] 


Xomber  of  yesselB . 
Trips  made  . 


56 

97 

Tonnage  registered 15, 850 

Dnit  of  heaviest  vessel: 

Going  in feet..  16.3 

Going  out do.-  17.5 

BeceipU  and  shipments  far  two  years. 


Year  ending  May  31- 

- 

Articles. 

1893. 

18" 
Tone. 

94. 

Tons.    1    Value. 

Valae. 

limber 

i 
1 

9.780  '  $117,  OeO 

28.892 

$173, 352 

iSO  1      22,500  1           580 

14, 750 

Total 

10,230       139,560 
8, 290          9. 870 

29,472 

13,774 
2,700 
1,020 

188,102 

SBCKIPTS. 

Eoek 

43,887 

Cad : .    ... : 

950 

600 

80 

8,800 
25,000 
2,720 

11,800 

MerehtDdiae .' 

36,900 

BrfciT!!!!:::::::;:::::::::;:;;;::::::::::::::;:;;;::::;;::: 

Gisndtotsl 

15.050 

180,960  1      46,966 

280,189 

bcrctM over  nreviotis  vear 

31,916 

99,239 

Respectfully  submitted 

James  B.  Quinn, 
Major  J  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Oasey, 

Chief  of  Engineers,  U.  8.  A. 
(Through  Col.  0.  B.  Gomstock,  Corps  of  Engineers,  Division  Engineer, 
Southwest  Division.) 

[First  indorsement.] 

U.  S.  Engineeb  Office,  Southwest  Division, 

New  York,  January  28, 1895. 
RespectftQly  forwarded  to  the  Chief  of  Engineers. 
For  the  reasons  stated  by  him,  I  concur  in  Major  Quinn's  opinion. 

C.  B.  COMSTOCK, 

Colonel  of  Engineers,  Bvt.  Brig.  Qen.,  U.  8.  A., 

Division  Engineer. 


APPENDIX  S. 


REPORTS  OF  CAPT.  JOHN  MILLTS,  CORPS  OF  ENGINEERS,  UPON  PRELIM- 
INARY EXAMINATION  OP  BATON  ROUGE  HARBOR  AND  OF  HARBOR  AT 
BAYOU  SARA,  LOUISIANA. 


Si. 
PREUMINARY  EXAMINATION  OP  BATON  ROUGE  HARBOR,  LOUISIANA. 
[Printed  in  Honae  Bx.  Doc.  No.  71,  Fifty-third  Congress,  third  session.] 
OPFIOE  OP  THE  CHIBP  OP  ENGINEERS, 

United  States  Army, 
Washington,  D.  (7.,  December  i,  1894. 
SiB:  I  have  the  honor  to  submit  the  accompanyiug  copy  of  report, 
dated  September  21,  1894,  by  Capt.  John  MiUis,  Corps  of  Engineers, 
of  the  results  of  preliminary  examination  of  the  harbor  at  Baton  Eoage, 
La.,  provrided  for  by  the  river  and  harbor  act  of  Aagust  17, 1894. 

It  18  the  opinion  of  Captain  Millis,  concurred  in  by  Col.  C.  B.Comstock, 
Corp8  of  Engineers,  the  division  engineer,  and  by  this  office,  that  this 
harbor  is  not  worthy  of  improvement  by  the  General  Government. 
Very  respectftilly,  your  obedient  servant, 

1?hos.  Lincoln  Casey, 
Brig.  Oen.y  Chief  of  JBngineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War, 


rbport  of  capt.  john  millis,  corps  of  enginebr8. 

United  States  Engineer  Office, 

New  OrleanSy  La.^  September  21^  1894. 
General  :  I  have  the  honor  to  submit  the  following  report  upon  pre- 
liminary examinations,  in  accordance  with  instructions  from  the  Chief 
of  Enghte^s  of  August  20, 1894 : 

HARBOR  AT  BATON  ROUGE,  LA. 

In  my  opinion  this  harbor  is  not  worthy  of  improvement  by  the 
General  Gt>vernment.  I  base  this  opinion  on  the  following  facts  and 
teasons: 

Facts. — ^Baton  Bouge  is  a  town  of  about  14,000  inhabitants.  It  is  the 
capital  of  Louisiana.  It  is  situated  on  the  east  bank  of  the  Mississippi 
TOO  95 113  1793 
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Eiver,  130  miles  above  New  Orleans.  The  greater  portion  of  the  town 
is  on  high  land,  but  the  street  along  the  river  front  is  about  on  a  level 
with  extreme  high  water  in  the  river.  There  is  one  railroad  here,  the 
Yazoo  and  Mi^^sissippi  Valley,  owned  and  operated  by  the  Illinois  Cen- 
tral Railroad  Company.  The  track  passes  along  the  water  front  close 
to  the  river  bank. 

There  is  one  small  wharf  for  steamboats,  but  the  boats  can  land  at 
the  bank  at  almost  any  point  along  the  river  front.  The  river  traffic  is 
important,  but  is  not  increasing.  From  Main  street  to  Florida  street,  a 
distance  of  about  600  feet,  including  two  blocks  in  length,  the  bank,  for 
a  depth  equal  to  nearly  the  width  of  the  street  along  the  river  front,  has 
a  tendency  to  settle,  a  crack  having  appeared  which  in  some  places 
extends  back  to  the  curb  line  on  the  land  side  of  the  street.  This  has 
been  going  on  for  some  years.  The  movement  usually  takes  place  after 
the  high-water  season,  and  appears  to  be  greater  after  a  large  flood. 
The  portion  affected  goes  down  bodily,  though  the  settlement  is  some- 
t\'hat  greater  near  the  curb  line  of  the  street  than  at  the  edge  of  the 
bank.  Only  the  street  and  railroad  track  have  been  noticeably  affected 
so  far,  though  the  movement  has  extended  close  up  to  the  foundations 
of  several  biick  buildings.  It  has  been  the  custom  to  fill  up  the  street 
and  railroad  bed  each  time  the  movement  has  taken  place.  The  total 
maximum  settlement  and  fill  has  been  about  7  to  8  feet.  There  are  a 
number  of  deep  wells  in  the  city  and  the  city  water  system  is  supplied 
from  such  a  well.  These  wells  indicate  strata  of  material  underlying 
the  town  which  are  pervious  to  water  and  which  are  supplied  from  the 
hill  country  behind. 

Reasons. — The  difficulty  above  described  which  it  is  desired  to  remedy 
is  a  very  common  one  wherever  the  river  strikes  the  bluffs.  It  is  not 
due  entirely  to  the  action  of  the  river,  and  it  is  very  doubtful  if  it  could 
be  remedied  by  any  works  in  the  river  alone,  except  possibly  at  an 
expense  which  would  not  be  justified  by  the  value  of  the  property  and 
the  interests  affected.  Such  works  would  be  of  no  direct  or  general 
benefit  to  navigation  or  to  the  present  or  prospective  demands  of  com- 
merce. So  far  as  can  be  foreseen  at  present  the  water  front  of  the  city, 
omitting  the  portion  affected  by  the  settlement,  will  be  ample  for  all 
needs  of  river  commerce. 

The  examination  was  made  by  me  in  person  on  September  19, 1894. 
Very  respectfiilly,  your  obedient  servant, 

John  Millis, 
Captain  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A. 

(Through  Col.  C.  B.  Comstock,  Corps  of  Engineers,  Division  Engineer, 
Southwest  Division.) 

[First  indorsement.] 

U.  S.  Engineer  Office,  Southwest  Division, 

New  York,  September  24, 1894. 

Respectfully  forwarded  to  the  Chief  of  Engineers. 
It  would  probably  be  cheaper  for  the  United  States  to  pay  all  dam- 
ages arising  from  the  slow  settlement  of  this  bank  than  to  prevent  it. 

I  concur  in  the  opinion  of  the  district  engineer  that  it  is  not  an 
improvement  worthy  of  being  made  by  the  United  States. 

C;  B.  Comstock, 
Colonel  of  Engineers,  Bvt.  Brig.  Oen.,  U.  8.  A., 

Division  Engineer. 


r 
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S2. 

PRELIMINARY  EXAMINATION  OF  HARBOR  AT  BAYOU  SARA,  LOUISIANA. 
[Printt^  iu  Houae  Ex.  Doc.  No.  63,  Fifty-thirtl  Congrotis,  thinl  seaaion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Wa8hm{fton,  D,  C,  December  ],  1894. 
Sir  :  I  have  the  honor  to  submit  the  accompanyiDg  copy  of  report 
dated  September  21, 1894,  by  Capt.  Johu  Millis,  Corps  ot  Engineers,  of 
the  results  of  preliminary  examination  of  harbor  at  Bayou  Sara,  Louis- 
iana, provided  for  by  the  river  and  harbor  act  of  August  17, 1894. 

Captain  Millis  is  of  the  opinion  that  this  locality  is  not  worthy  of 
improvement  by  the  General  Government,  and  this  opinion  is  concurred 
in  by  the  division  engineer,  Col.  C.  B.  Comstock,  Corps  of  Engineers, 
and  by  this  oflSce. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.j  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


BEPOBT  of  capt.  JOHN  MILLIS,  OOBPS  OF  ENGINEEBS. 

United  States  Engineee  Office, 

New  Orleans^  La,y  September  J^l,  1894. 
General.:  I  have  the  honor  to  submit  the  following  report  upon 
preliminary  examination,  in  accordance  with  instructions  from  the  Chief 
of  Engineers  of  August  20, 1894: 

harbor  at  BATOU  SABA,  LOUISIANA. 

In  my  opinion  this  harbor  is  not  worthy  of  improvement  by  the  Gen- 
^l  Government.    I  base  this  opinion  on  the  following  facts  and 


Facts. — Bayou  Sara  is  situated  on  the  east  bank  of  the  Mississippi 
Kver,  165  miles  above  New  Orleans.  It  is  on  the  bottom  lands  between 
fte  bluffs  and  the  river  and  just  below  the  mouth  of  a  stream  or  bayou 
^  the  same  name  which  flows  into  the  Mississippi.  The  place  is  pro- 
tected from  overflow  in  high  water  by  a  levee  which  runs  from  the  bluff 
**ong  near  the  bank  of  the  bayou  on  the  upper  side  of  the  town  to  the 
^n  river,  along  the  river  bank  to  the  lower  side,  and  then  back  to 
tbeblnff. 

At  a  point  about  2,000  feet  from  the  month  the  bayou  makes  an  abrupt 
y^tid,  and  the  bank  here  is  caving,  threatening  the  levee  and  private 
PWperty  in  the  immediate  vicinity.  The  bayou  goes  nearly  dry  in  low 
yater.  In  high  water  logs  are  towed  out,  but  otherwise  there  is  no  nav- 
iS&tion  on  the  bayou.  The  improvement  desired  is  to  stop  the  caving 
^  the  bend  at  the  point  described. 

^^^asons. — The  work  proposed  would  have  no  bearing,  even  remote, 
^pon  navigation  or  upon  the  demands  of  commerce,  either  present  or 
Prospective. 
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The  examination  was  made  by  me  in  person  on  September  18, 1894. 
Very  respectfully,  your  obedient  servant, 

John  Millis, 
Captain  of  Engineers. 
Brig.  Gen.  Thomak  L.  Casey, 

Chief  of  Engineers^  TJ.  8. 
(Throngh  Col.  C.  B.  Comstock,  Corps  of  Engineers,  Division  Engineer, 
Southwest  Division.) 

[First  indorgement.] 

U.  S.  Engineer  Office,  Southwest  Division, 

Kew  YorJCy  September  24, 1894. 

Bespectfally  forwarded  to  the  Chief  of  Engineers. 
I  concur  in  the  opinion  of  the  district  officer,  that  this  harbor  is  not 
worthy  of  improvement,  for  the  reasons  stated. 

C.  B.  Comstock. 
Colonel  of  Engineers,  Bvt.  Brig.  Oen.,  U.  a.  A.^ 

Division  Engineer. 


APPENDIX  T. 


IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  TEXAS. 


REPORT  OF  MAJ.  A.  M.  MILLER,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOB  THE  FISCAL  TEAR  ENDING  JUNE  SO,  1896,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 

I  Entrance  to  Galveeton  Harbor,  Texai».  j  4.  Trinity  River,  Texas. 

2.  Ship    Channel     in    Galveston    Bay,  5..  Cedar  Bayou,  Texas. 

Texas.    '  6.  Buffalo  Bayou,  Texas. 

3^  Channel     in    West    Galveston    Bay,  '  7.  Harbor  at  Brazos  Santiago,  Tex. 

Texas.  I 

EXAMINATIONS   AND  SURVEY. 


8.  Colorado    River  from  the  month  to 

Wharton.Tex. 

9.  Gaadalupe  River,  Texas. 

10.  Bar  and  harbor  at  Brazos  Santiago, 

Tex. 


11.  Brazos  River,  Texas,  from  Waco  to 

Richmond. 

12.  Brazos  River,  Texas,  from  Velasco  to 

Richmond. 


United  States  Engineer  Office, 

Oalveston,  Tex.^  July  6, 1895. 
Genebax  :  I  have  the  honor  to  transmit  herewith  the  annual  reports 
&r  the  works  under  my  charge  for  the  fiscal  year  ending  June  30, 1896. 
Very  respectfully,  your  obedient  servant, 

A.  M.  Miller, 
Major  y  Corps  of  Engineers. 
Brig.  Gen.  Wm.  P.  Craiohill, 

Chief  of  Engineers^  U.  8.  A. 


T  I. 

IMPROVEMENT  OF  ENTRANCE  TO  GALVESTON  HARBOR,  TEXAS. 

The  project  for  this  improvement  was  adopted  in  1874,  modified  in 
1880,  and  again  modified  in  1886,  the  object  being  to  deepen  the  chan- 
&d  80  as  to  permit  seagoing  vessels  of  the  deepest  draft  to  enter  the 
harbor. 

.  The  projects  of  1874  and  1880  contemplated  the  construction  of  two 
jetties  extending  into  the  Gulf  of  Mexico,  so  as  to  concentrate  the  ebb 
^ow  upon  the  outer  bar  in  the  Gulf,  and  also  to  cause  deepening  of  the 
inner  bar  at  the  entrance  to  Galveston  Channel,  these  jetties  to  have 
their  origins,  respectively,  at  Bolivar  Point  and  Fort  Point. 

1797 
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More  or  less  work  was  done  under  these  projects.  Under  that  of 
1881  a  jetty  was  built  from  Fort  Point  to  the  crest  of  the  outer  bar,  but 
it  was  not  fully  completed. 

The  project  of  1886  (that  now  in  ])rocess  of  execution)  also  consists 
in  the  construction  of  jetties  extending  into  the  Gulf,  one,  the  south 
jetty,  starting  from  the  east  end  of  Galveston  Island,  and  the  other,  the 
north  jetty,  starting  from  Bolivar  Point  opposite;  or,  to  be  more  exact, 
the  south  jetty  was  to  start  from  Fort  Point,  but  in  1888  it  was  decided 
to  connect  the  inner  end  of  that  jetty  with  the  relatively  high  ground 
on  which  the  city  of  Galveston  is  built  by  a  stone  dike  known  as  the 
shore  branch. 

The  jetties  were  to  be  of  stone,  built  to  an  elevation  of  5  feet  above 
mean  low  tide,  and  to  extend,  if  necessary,  to  the  contour  of  30-foot 
depth  in  the  Gulf,  their  sea  ends  to  be  7,000  feet  apart,  the  action  of 
the  jetties  to  be  supplemented,  if  need  be,  by  dredging,  the  south  jetty 
to  follow  the  line  of  the  jetty  of  1881. 

The  natural  depth  upon  the  outer  bar  was  12  feet  and  that  upon  the 
inner  bar  13  feet  at  mean  low  tide.  The  general  plan  of  the  work  is 
shown  upon  the  accompanying  map. 

At  the  close  of  the  fiscal  year  ending  June  30,  1894,  the  progress 
made  in  the  construction  of  the  jetties  was  as  follows : 

The  south  jetty  had  beeu.completed  for  a  distance  of  32,000  feet  and 
an  apron  820  feet  long  was  constructed  at  the  sea  end  to  prevent  scour. 
This  jetty  having  reached  the  outer  crest  of  the  bar,  its  farther  exten- 
sion was  suspended  for  the  time  being. 

The  north  jetty,  commenced  in  April,  1893,  had  been  completed  for  a 
distance  of  10,000  feet,  in  addition  to  which  0,200  feet  had  been  partially 
constructed. 

The  effect  of  this  work  was  plainly  shown  on  the  bar,  the  inner  one 
having  entirely  disappeared  and  the  depth  on  the  outer  one  having 
increased  from  12  to  14^  feet,  a  gain  of  2^  feet. 

During  the  present  fiscal  year  operations  were  carried  on  as  follows: 

The  construction  of  the  north  jetty  was  continued,  the  south  jetty 
trestle  was  repaired  and  partly  rebuilt,  a  dredge  was  employed  to  assist 
the  action  of  the  jetties  in  removing  the  bar,  a  self-propelling  suction 
dredge  was  in  process  of  construction  for  this  work,  and  tidal  observa- 
tions were  made. 

NORTH   JETTY. 

Bapid  progress  was  made  in  the  construction  of  this  jetty,  it  having 
been  completed  for  a  distance  of  18,500  feet,  an  advance  of  8,500  feet 
during  the  year,  and  partially  completed  for  a  distance  of  4,000  feet. 
Its  present  total  length  is  22,500  feet,  and  approximately  4,900  feet 
remains  to  be  constructed  before  the  30-foot  curve  in  the  Gulf  is  reached. 

SOUTH  JETTY. 

Operations  on  this  jetty  consisted,  principally,  in  repairing  the  damage 
to  the  trestle,  due  to  the  ravages  of  the  teredo,  in  order  that  its  exten- 
sion might  be  resumed  at  an  early  date. 

From  Station  84  to  1*94,  a  distance  of  11,000  feet,  the  old  trestle  was 
blocked  up,  and  relaid  with  new  steel  rails  on  cross-ties.  From  Station 
194  to  320,  a  distance  of  12,600  feet,  a  new  trestle  was  in  process  of 
construction,  parallel  to  and  along  the  north  side  of  the  jetty,  new  pil- 
ing and  all  serviceable  material  from  the  old  structure  being  used  in 
its  erection. 

It  was  also  found  necessary  to  raise  a  portion  of  this  jetty,  which 
contained  a  clay  core,  on  account  of  a  settlement  which  had  taken  place. 
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This  jetty  is  completed  to  Station  320,  a  distance  of  32,000  feet,  and 
5»100  feet  remains  to  be  constructed  before  the  outer  30-foot  contour  is 
rea<;hed. 

The  total  length  of  the  jetties  constructed  since  work  was  begun  in 

188718— 

Linear  feet. 

South  jetty,  completed 32,000 

South  jetty,  uncompleted 829 

North  jetty,  completed 18, 500 

North  jetty,  uncompleted 4,000 

Total,  June  30,  1895 55,329 

An  account  in  detail  of  the  season's  operations  is  shown  in  the 
aooompanying  report  of  Mr.  E.  M.  Hartrick,  assistant  engineer,  to  which 
reference  is  made. 

DREDGING. 

A  contract  was  entered  into  with  O'Connor  &  Smoot,  of  Galveston, 
Tex.,  to  dredge  at  least  100,000  cubic  yards  of  material  from  the  chan- 
nel across  the  bar  in  order  to  hasten  the  work  of  securing  deep  water 
for  this  harbor,  the  price  being  35  cents  per  cubic  yard,  scow  measure- 
ment. 

The  plant  furnished  by  the  contractors  consisted  of  the  suction 
dredge  Jumboy  equipped  with  three  12-inch  centrifugal  pumps  and 
lO-inch  discharge  and  a  hopper  capacity  of  713  cubic  yards.  The 
dredge,  not  being  self-propelling,  was  towed  by  the  tug  Nimrod. 

Dredging  was  commenced  on  April  31,  1895,  and  up  to  the  close  of 
the  year  68,071  cubic  yards  of  material  had  been  removed. 

DREDGE    BOAT    GEN.   0.  B.   COMSTOCK. 

On  October  6, 1894,  a  contract  was  entered  into  with  the  Bucyrus 
Steam  Shovel  and  Dredge  Company  for  the  construction  of  a  self-pro- 
pelhng  suction  dredge,  with  a  carrying  capacity  of  500  cubic  yards  of 
sand;  draft  when  loaded  not  to  exceed  12  feet,  and  vessel  to  make  a 
speed  of  10  statute  miles  per  hour  when  light  and  7  statute  miles  when 
loaded. 

The  construction  of  the  vessel  is  well  advanced ;  the  hull  was  launched 
on  May  25, 1895,  and  the  boilers  and  principal  machinery  have  been  set 
ttp.  It  is  expected  that  the  vessel  will  be  iinished  and  ready  to  start 
for  Galveston  about  July  15. 

TIDAL.    OBSERVATIONS. 

These  observations  were  continued  throughout  the  year,  three  auto- 
n»atic  tide  gauges  having  been  in  operation,  and  were  placed  in  charge 
^  Lieut.  William  V.  Judson,  Corps  of  Engineers,  whose  report  is  for- 
warded herewith  and  to  which  attention  is  invited. 

RESULTS    OF    THE    WORK   DURING    THE    FISCAL    YEAR. 

The  usual  annual  survey  of  the  bar  and  channel,  as  well  as  of  the 
harbor  generally,  was  made  in  May  and  June,  1895. 

This  survey  shows  that  a  marked  change  has  taken  place  in  the  outer 
kar,  due  to  the  rapid  extension  of  the  north  jetty.  The  12-foot  curve 
kas  entirely  disappeared,  the  inner  18-foot  curve  has  advanced  6,400 
feet  into  the  Gulf,  while  the  corresponding  advance  of  the  outer  18-foot 
curve  has  been  1,800  feet,  the  distance  between  these  curves  at  the  nar- 
w^est  part  being  220  feet. 
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This  rapid  pushing  out  of  the  inner  18-foot  curve  has  caused  the  for- 
mation of  a  new  channel  across  the  bar,  known  as  the  '^East  Channel," 
which  was  first  used  by  vessels  on  November  15, 1894. 

This  channel  is  340  feet  wide  and  has  a  least  depth  of  17f  feet.  Last 
year  the  least  depth  through  this  channel  waa  12f  feet,  a  gain  of  5  feet 
in  twelve  mouths. 

The  18-foot  curves  in  the  old  channel,  the  "  Southeast  Channel,"  used 
hy  vessels  until  November  15,  1894,  have  approached  each  other  3,9()0 
feet,  leaving  between  them  a  bar  1,000  feet  wide,  over  which  there  is  a 
depth  of  IC^  feet  as  against  14^  feet  last  year,  a  gain  of  If  feet  during 
the  year. 

The  principal  changes  in  the  x>osition  of  contours  since  June  30, 1894, 
are  shown  on  accompanying  map,  on  which  the  soundings  are  reduced 
to  the  plane  of  mean  low  tide,  and  are  as  follows : 

The  advance  of  the  inner  24-foot  and  30-foot  curves  has  been  small; 
the  maximum  advance  of  the  outer  24-foot  and  30- foot  curves  has  been 
1,200  feet,  and  is  in  the  prolongation  of  the  «^East  Channel." 

Amount  expended  under  all  projects  to  June  30, 1894 $4, 368, 346. 60 

Amount  expended  during  fiscal  year  ending  June  30, 1895 1,  222, 623. 99 

Totalexpended  to  June30,1895 5,590,970.49 

In  addition  to  which  the  sum  of  $100,000,  subscribed  by  the  city  of 
Galveston  in  1883,  was  expended. 

The  work  is  located  in  the  collection  district  of  Galveston.  The  nearest  light- 
houses are  at  Bolivar  Point  and  Fort  Point  at  the  en  trance  to  Galveston  Bay. 

Abstract  of  appropriation9  made  5y  Congrewfor  improving  harbor  at  Oalveston,  Tex, 


By  act  of— 

July  11, 1870 $25,000 

March  3,1871 20,000 

June  10,1872 31,000 

June23,1874 60,000 

March  3, 1875 150,000 

August  14, 1876 142, 000 

June7  1878 75,000 

June  18, 1878 50,000 

March  3. 1879 100,000 

June  14, 1880 175,000 

March  3,1881 250,000 

March  4,1882 100,000 


By  act  of— 

August  2,1882 $300,000 

August  5,1886 300,000 

August  11,1888 500,000 

September  19, 1890 500, 000 

March  3,1891 600,000 

August  5,1892 450,000 

March  3, 1893 1,000,000 

August  18,1894 600,000 

January  25,1895 200,000 

March  2,1895 1,160,000 

Total 6,788,000 


Money  statement. 

July  1, 1894,  balance  unexpended •. $459, 653. 50 

Amount  appropriated  by  sundry  civil  act  approved  August  18,  1894 . . .       600, 000. 00 
Amount  appropriated  by  general  deficiency  act  approved  January  25, 

1895 200,000  00 

Amount  appropriated  by  sundry  civil  act  approved  March  2, 1895 1, 160, 000. 00 


June  30, 1895,  amount  expended  auring  fiscal  year. 


2, 419.  a53. 50 
1,222,623.99 


July  1, 1895,  balance  unexpended 1.197,029.51 

July  1,  1895,  outstanding  liabilities $157, 311. 27 

Julv  1;  1895,  amount  covered  by  uncompleted  contracts. . .     978, 331. 63 

1,135,642.90 


July  1, 1895,  balance  available . 


61,386.61 


Amount  (estimated)  required  for  completion  of  existing  project 1, 690, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane 

30,1897 1,690,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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#■  • 

Ahsiraei  of  proposals  received  by  Maj.  A.  M,  Miller,  Corps  of  Sngintsrs,  for  oonstructing 
a  hydraulic  dredge  for  use  at  GalvestoUf  Tex. ' 

■  • A 


Name.  Kind  of  dredge. 


BncyrasStoom  ShoTeland  DrodeeCo., 
Hoath  MilwaolEee,  Wis. 


The    AiUntic  Works,  Eaat   Boston. 


With  steel  hall  and  triple  expansion  engines. 


With  steel  hull  and  oompoand  engines 

With  wooden  holi  and  triple  eznansion  engines. 

With  wooden  hall  and  oompoana  engines 

With  wooden  hall  and  oompoand  engines 


I 
The  Charles  Hilhnan  Ship  and  Engine  ;  With  steel  hull  and  compound  engines 


198.500 

08,500 

91,000 

^8«,00U 

94,586 

118,000 


Building  Co.,  Philadelph 

1  With  wooden  hall  and  compoond  enfin(« 106,000 

Wm.  S.  Woodall  Sc  Co.,  Baltimore,  Md. !  With  wooden  hall  and  triple  expansion  engines '    93.  OUO 

I  With  wooden  hull  and  compound  engines I    89, 500 

! ! , 

*This  bid  accepted. 

rbport  of  first  ukut.  william  v.  judson,  corps  of  bnginerr8. 

Unitbd  States  Enginbbr  Office, 

Galveston,  Tex.,  June  SO,  1895, 

Major  :  I  have  the  honor  to  report  as  follows  npon  tidal  observations  at  Galves- 
ton Harbor  during  the  fiscal  year  ending  Jane  30,  lB95.  This  doty  was  among  others 
assigned  me  by  yon  on  November  28,  1^4. 

My  first  effort  was  to  bring  np  to  date  the  plotting  of  the  records  from  the  aato- 
mutic  gauges,  which  was  from  one  to  two  years  behind.  This  has  been  accoznplished, 
and  it  is  proposed  hereafter  to  have  the  plotting  keep  pace  with  the  receipt  orrecords 
from  gauges. 

Daring  the  year  three  automatic  ganges  were  In  operation,  one  on  the  Bar,  one  in 
the  (jorge,  and  one  at  Government  Wharf.  These  gauges  are  described  in  detail  in 
former  published  reports. 

During  the  year  there  was  the  usual  percentage  of  lost  records  due  to  storms,  ice, 
etc. 

The  following  deductions  have  been  made  from  the  plotted  records : 

(1)  By  a  monthly  application  of  Mitcheirs  rule  it  was  ascertained  that  no  change 
occnrred  daring  the  year  in  the  level  of  any  of  the  zeros  of  gauges  except  in  the  case 
of  the  Bar  gauge,  which  latter  was  lowered  by  settlement  about  0.261. 

(2)  The  mean  retardations  were  noted  for  each  month  beginning  with  July,  1893, 
when  north  jetty  was  started.  The  retardations  are  plotted  as  ordinates  of  a  curve, 
in  which  the  abscissae  represent  time  in  months  from  July,  1893,  the  idea  bein^  to 
show  what  additional  delay  occurred  at  Gorge  and  Government  Wharf,  as  the  tidal 
flow  was  restricted  more  and  more  each  mouth  by  the  advancing  north  jetty. 

(3).  For  each  month  during  the  same  period  of  time  a  ratio  was  worked  out  between 
the  moan  fluctuations  at  the  Bar,  at  the  Gorge,  and  at  the  Government  Wharf. 

These  ratios  were  plotted  in  a  curve  similar  to  the  one  above  mentioned,  for  the 
porpose  of  ascertaining  to  what  extent,  if  any,  the  jetties  were  effecting  fluctuations 
within  the  bay. 

'  It  is  believea  that  these  carves  need  no  further  explanation  than  the  one  here  given. 
Daring  the  next  fiscal  year  a  current  and  direction  meter  will  probably  be  m  the 
pooDOOsion  of  this  office,  and  it  is  proposed  to  gather  data  that  may  effectually  settle 
the  question  of  literal  currents,  both  as  to  direction,  duration,  and  velocity.  Also 
as  well  as  possible  with  one  meter  the  tidal  flow  through  the  jetties  will  be  gauged. 
Very  respectfully,  you  obedient  servant, 

Wm.  V.  JunsoN, 
First  Lieut,,  Corps  of  Engineers. 
Maj.  A.  M.  Miller, 

Corps  of  Engineers^  U,  8.  A, 


report  of  mr.  b.  m.  uartrick,  assistant  engineer. 

Unitkd  States  Engineer  Office, 

Galveston,  Tex,,  June  SO,  1896, 
Major:  I  have  the  honor  to  submit  the  following  report  of  operations  for  improv- 
ing Galveston  Harbor,  Texas,  daring  the  fiscal  year  ending  June  30,  1895 : 

SOUTH  .JETTY. 

Condition  of  work  on  south  jetty  at  beginning  of  fiscal  year  was  the  same  as  the 
previooB  year,  viz,  completed  to  Station  320  with  a  riprap  apron  to  Station  328+39, 
At  the  end  of  fiscal  year  the  jetty  was  in  same  condition,  except  genera  I  settlemen 
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and  consolidation  of  j^tiy  *ani(  (leterioration  of  trestle  and  track.     The  repairs  on 
trestle  and  tracli,»f^complete  to  Station  280,  with  an  incomplete  jmrtion  to  Station 

311.  •        •   '•.  r  ** 

CaEualtim. — Tiuvt  portion  of  the  trestle  and  track  between  Station  320  and  end  of 
aprinlVt  wjation  328-|-39  had  been  more  or  less  destroyed  by  the  Teredo  navalia 
lioni»yTM[ftut)ing  the  piles.  Nearly  the  whole  superstructure  was  then  carried  away 
l^-sWifm  waves  and  drift. 
'.  *The  outer  eud  of  completed  Jetty  has  also  settled  to  a  greater  extent  than  the 
other  portion  of  the  work  from  scour  undermining  the  riprap  mound. 

General  progress  and  advance  of  the  work. — Last  year  the  repairs  had  been  completed 
to  Station  84  by  taking  off  the  rails,  which  had  been  laid  on  stringers,  and  relaying* 
track  with  cross-ties  on  old  stringers,  all  i)roperly  drift  bolted,  strapped,  and 
spiked.  The  caps  and  stringers  had  also  to  be  bedded  in  the  riprap  mound  and 
properly  blocked  up  and  shimmed. 

This  year  the  work  was  continued  from  Station  84  to  Station  194,  using  the  same 
method,  but  relaying  with  new  steel  rails.  From  Station  194  the  track  turns  out  from 
the  jetty  and  is  constructed  alongside  and  parallel  to  the  Jetty  on  its  north  side. 
New  piles  are  bein^  driven,  the  contractors  using  all  the  old  material  that  can  be 
utilized.  The  repairs  have  been  retarded  by  lack  of  ))roper  labor,  mechanical  appli- 
ances, and  material. 

Over  that  portion  of  the  Jetty  which  has  a  clay  core  it  was  found  necessary,  after 
the  blocking  had  been  set.  to  protect  it  with  extra  riprap  on  account  of  the  settle- 
ment which  had  occurred  at  that  place.  This  riprap  surrounds  and  holds  in  place 
the  blocking  and  brings  the  crest  to  about  its  original  height  above  mean  low  tide. 

At  Fort  Point  a  new  railway-track  scales  was  put  in  place  in  March,  1895,  on  the 
old  foundation.  The  scales  previously  used  in  weijofhing  stone  for  south  jetty  had 
been  sent  to  Clinton  to  weigh  granite  block  for  jetties. 

N(mTH   .IKTTV. 

Condition  of  work  on  north  Jetty  at  bei^iuning  of  fiscal  year:  Jetty  complete  to 
Station  100,  riprap  mound  at  mean  low  tide  and  partially  protected  with  granite 
block  to  Station  125,  trestle,  track,  and  apron  to  Station  162.  At  the  eud  of  fis- 
cal year  Jetty  was  complete  to  Station  185,  an  advance  of  8,500  feet,  at  mean  low 
tide  to  Station  201,  trestle,  track,  and  apron  to  Station  225,  an  advance  of  6,3(K)  feet. 

Casualties, — The  completed  work  remains  about  the  same,  but  that  portion  under- 
going constructiouy  especially  the  riprap  mound,  was  continually  being  consolidated 
and  flattened  from  wave  action,  thereby  giving  a  greater  cross  section  than  was  con- 
templated. This  would  not  have  occurred  to  so  great  an  extent  if  the  granite  block 
had  been  unloaded  on  slope  as  the  work  advanced ;  but,  as  stated  in  my  last  report, 
this  is  no  detriment  to  the  work,  but  an  advantage,  considered  irrespective  of  cost. 

Total  suspension  of  work  on  both  jetties  occurred  on  the  5tli,  7th,  11th,  14th,  and 
15th  of  February,  1895,  from  a  succession  of  northerly  gales  accompanied  with  frost, 
cold,  snow,  and  rain.  Floatiuji^  derricks  and  barges  had  to  be  towed  in  and  anchored 
for  safety  under  the  lee  of  Bolivar,  Fort  Point,  and  Pelican  Flats. 

General  progress  and  advance  of  the  work, — The  work  haa  been  more  or  less  retarded 
bv  boisterous  weather,  together  with  lack  of  floating  tonnage  to  transport  granite 
block.  The  floating  derricks  also  gave  trouble,  not  having  sufficient  power  to  handle 
the  block;  constant  repairs  were  needed  and  total  collapse  sometimes  occurred. 
The  want  of  another  floating  derrick  with  greater  capacity  is  more  apparent  than 
ever,  and  will  be  still  more  obvious  when  the  handling  of  blocks  of  not  less  than  10 
tons  becomes  necessary .  Having  to  cull  riprap  not  up  to  specifications  also  retards 
the  progress  of  the  work,  by  delaying  the  trains  that  ought  to  be  forwarded  direct 
to  the  front. 

INSPECTION,  CONSTRl^CTION,  TKAN8FRR,  AND   BARGK   LINK. 

The  general  method  of  inspection  and  construction  remains  the  same  as  explained 
in  previous  reports.  (See  Appendix  U,  Reports  of  Chief  of  Engineers  for  1892  and 
1893.)  Operation  of  transfer  and  barge  line  as  explained  in  Appendix  U,  Reports  of 
Chief  of  Engineers  for  1893  and  1894. 

DREDGING   ON  THE   orXKR   BAR. 

The  Jumbo  is  a  suction  dredj^e  or  hydraulic  drag,  depending  on  the  teeth  of  the 
drag  to  stir  up  the  material;  it  has  three  centrifugal  pumps,  12-inch  suction  and 
10-inch  discharge.  Carrying  capacity,  713  cubic  yards,  but  only  averaged  540  cubic 
yards. 

The  dredge  is  not  self-propelling  and  has  to  be  towed.  The  tug  has  not  power 
enough  to  tow  against  head  wind  and  strong  current,  so  that  only  a  few  loads  in 
twenty-four  hours  can  be  removed. 
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KESKRVATION    FKNCK. 

Government  reservation  fence  at  Fort  Point  was  erected  in  March,  1895,  and  is 
completed  from  Galveston  Channel  to  the  Gulf  of  Mexico  as  far  as  the  quicksand 
foundation  would  permit.  It  is  built  on  the  line  as  determined  by  Col.  O.  H.  Ernst 
in  1888,  located  and  establlBhed  with  cedar  posts  by  Maj.  Charles  J.  Allen  in  1890. 

NORTH   JETTY. 

Table  No.  1. — Shoiviny  kind  and  amount  of  si  one  placed  in  north  Jetty. 


Month. 


1884. 


July 

Angost 

September. 
October  ... 
Korember. 
Debember  . 


1895. 


itxmary.. 
Febnuiry. 

June 


Total 9,816     215,717.72 


Cars,  j     Riprap.       Cars.         Blo<k 


-I     - 


1,275 
726 
1,313 
1,276 
1.227 
1,118 


904  I 
553 
459  , 
326  I 
240  ' 


Tons. 
27, 935. 17 
14, 906. 25 
29, 375. 79 
27, 933. 24 
27,881.32 
24,878.46 


20,060.63 
11,874.59 
10, 120. 10 
7, 530.  51 
5, 072. 43 
8,149.23 


372 
503 
168 
327 
392 
362  I 


211 
146 
307 
509 
406 
430 


4,133 


Tans. 

9, 977. 64 

12,707.20  ' 

4.224.75  , 

8,346.01  I 

10,234.47  , 

8,913.16  ' 


5, 232. 12 
3,  629. 46 
7, 597. 63 
12.687.77 
10,259.40 
10, 678. 77 


Total 
cars. 


1,647 
1,229 
1,481 
1,603 
1,619 
1,480 


1,115 


8:t5 
G46 

829 


104,486  38  1     in,  949 


Tabijc  No.  2. — Showing  average  cost  per  linear  foot  between  stationa. 
[Cost  does  not  inclade  office  and  inspection  expenses.] 


SUtiona. 


Depth  of  water.  I  Cost  per  I 
Distance.'   ^      "   ,  linear    I 

Max.      Min.    I     foot. 

I  I  1 


Iteinarks. 


Fest. 

Feet. 

Feet. 

0  to   15 

1,500 
500 

$15.53 

Shore  branch. 

15to  20 

8 

0.5 

35.68 

Granite  on  crest ;  none  on  slope. 

aoto  30 

1,000 

11 

7.5 

67.65 

Granite  on  crest  and  on  slope  from  Station  24. 

»to  40 

1,000 

11.5 

9 

69.60 

40to  50 

1,000 

11.5 

9.5 

71.27 

»to  60 

1,000 

11.5 

6.5 

66.53 

) 

•Oto  70 

1,000 

8 

5. 

70.06 

>Qnicksand  reef. 

TOto  80 

1,000 

9 

6.5 

76.51 

r 

Mto  90 

1,000 

12.5 

9 

100.96 

•OtolOO 

1.000 

15 

11 

113.34 

100  to  110 

1,000 

19 

15 

124.82 

110  to  120 

1,000 

18 

16.25 

126.90 

120  to  130 

1,000 

21 

17.25 

138.88 

130  to  140 

1,000 

19 

16 

128.28 

140  to  150 

1,000 

16.5 

16 

135.83 

uotoieo 

1,000 

16.5 

15 

122.96  < 

100  to  170 

1,000 

16.4 

16.10 

125.99  i 

I?0tol80 

1,000 

19 

16 

152.95  ; 

MO  to  190 

1,000 

17 

15.60 

147.56  1  Granite  complete  to  Station  185;  unloaded  but 
not  placed.  Station  190. 

WO  to  200 

1,000 

19 

11.50 

108. 15     Granite  unloaded  on  slope  only. 
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Tahlk  No.  3. — Showing  average  ooet  per  linear  foot  between  eiatiane. 
[Co«t  does  not  inolnde  office  and  inspectiou  expenees.] 


Stations. 


I  I  Average 

BistAUce.'     depth 
I  of  water. 


Oto  79+64 

79+64  to 84+64... 
84+64  to  95+64.. 
95+64  to  107+64. 
107+64  to  138+ 64' 
138+64  to  144+12 

144+12  tolSO 

I50tol60 

160tol70 

notoiso 

180tol90 

in0to200 

200to210 

2I0to220 

220to230 

2u01o240 

2401O250 

250  to  260 

260to270 

270  to  280 

280  to  290 

200  to  300 

300to310 

310to320 , 

320to328+39t 


(Umt  xjcr 
linear 
foot.     ' 


Kemarks. 


Feet     I 
7,964 


Feet.     I 


500 

100 

200  i 

100  I 

548 

588 

000 

000 

000  I 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

839 


3 

2.45 
1.50 
5.70 
9.50 
7.50 
7.30 
8.65 
7 

7.50 
10.95 
10.35 
9.60 
7 

8.70 
9 

9.30 
10.20 
9.10 
9.20 
9.10 
10.10 
16.60 
16.10 


$19.44 

34.26 
28.50 
36.47 
72.32 
73.49 
00.50 
56.59 
55.63 
40.49 
43.74 
79.25 
81.31 
76.07 
72.65 
76.76 
80.60 
82.90 
89.86 
80.06 
72.19 
76.44 
76.87 
'128.  22 
24.93 


Shore  connection  across  old  channel:  averajj^ 
<      height,  \.(^  feet  above  mean  low  tide. 

! 

'  Clay  core. 

Do. 
;  Do. 


Gnuiito  protection  from  Station  194. 


End  of  mattrens. 
Sand  foundation. 
8::9  feet  of  apron. 


*  Twenty-seven  cars  sandatoue  riprap  were  nnloaded  between  Stations  120  and  133  to  bring  up  center. 
f  Apron' about  5  i'eet  thick  and  35  feet  wide.     All  riprap :  no  granite. 

DREDGING  ON    UTTKR   BAR. 

Table  No.  \.— Shelving  amount  of  material  removed. 


Loads.    Cubic  yard*. 


Dredge  Jumbo : 
April,  1895.. 
M^y,  1895... 
Jime,  1895... 

Total 


12, 829. 20 
20,922.90 
34.  319. 10 


125 


68.071.20 


Annual  survey, — The  annual  survey  was  commenced  in  May  and  completed  in  June, 
1895.  All  heights  ahove  and  soundings  below  are  expre.ssed  in  feet,  and  show  the 
height  above  and  depth  below  moan  low  tide. 

South  jeiiif. — Levels  were  taken  over  the  axis  of  jetty  every  7^  feet  from  Station  0 
to  Htatiou  320,  then  by  sounding  rod  over  the  submerged  apron  to  Station  328  4-39; 
cross  sections,  by  sounding,  were  taken  every  1,000  feet  at  right  angles  and  extend- 
ing out  100  feet  on  both  sides  of  jetty.  By  comparing  with  last  years*  report,  the 
jetty  has  slightly  sett le4l  between  Stations  80  and  119;  between  Stations  119  and 
133  the  crest  has  been  raised  from  1  to  3  feet  by  unloading  riprap  over  that  por- 
tion having  a  clay  core  and  had  settled;  between  Stations  133  and  240  no  change  is 
observed :  between  Stations  240  and  313  a  slight  settlement,  from  one- fourth  to  three- 
fourths  of  a  foot,  and  from  Station  313  to  Station  320  from  one-half  to  1  foot.  The 
apron  has  also  settled  a  few  feet  and  is  covered  with  sand  at  it«  extreme  end  and 
toe  of  slope.  There  has  been  a  jj^eneral  accretion  of  sand  on  both  sides  and  against 
the  jetty,  the  north  side  averaging  a  3-foot  fill  and  south  side  2  feet.  The  jetty  is 
in  a  fair  condition,  except  the  outer  500  feet,  which  has  more  or  less  subsided,  the 
granite  block  covering  presenting  a  ragfi:ed  appearance. 

The  (iulf  shore  line  on  (valveston  Island  remains  about  the  same  from  Twenty- 
fifth  street  to  Sixth  street,  but  has  advanced  gulfward  from  200  to  300  feet  from 
Sixth  street  to  South  Jetty. 

North  jetty. — The  profile  and  cross  sections  over  completed  work  are  taken  from 
month  to  month  as  the  work  advances,  immediately  after  the  crest  block  has  been 
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pat  in  place.  Little  settlement  is  noted,  as  time  mast  elapse  before  any  decided 
ehange  can  be  observed.  The  complete  work  reported  in  last  fiscal  year  to  Station 
100  shows  a  general  settlement  or  consolidation  from  one- half  to  three- fonrths  of  a 
foot  from  the  shore  to  that  station.  There  has  been  a  general  sooar,  leaving  a  trench 
CD  both  sides  of  and  close  to  the  toe  of  the  slope,  except  between  the  shore  and 
Station  50  and  between  Stations  80  and  90  on  the  north  side.  In  time,  if  the  forces 
at  work  are  the  same  as  on  south  jetty,  the  trench  will  fill  to  a  greater  or  less  degree. 

Bolivar  shore  line  has  advanced  gnlfward  in  the  immediate  vicinity  of  and  north 
of  north  Jetty  with  a  decided  accretion  in  the  angle  formed  by  this  shore  line  and 
north  jetty. 

The  storms  of  January,  1894,  and  Febrnary,  1895,  displaced  a  few  granite  blpcks: 
the  waves  worked  the  riprap  from  under  the  blocks  before  that  section  of  the  monna 
could  be  properly  completed  with  the  granite  covering. 

Outer  bar. — The  onter  bar  shows  a  marked  change  in  the  last  twelve  months.  The 
12-foot  curve  has  completely  disappeared  from  the  bar ;  the  18-foot  curve  inside  the 
bar  has  advanced  5,400  feet  toward  deep  water  in  the  Gulf,  impinges  against  and  is 
trained  along  north  jetty  8,600  feet,  when  last  year  it  only  touched  it  &t  2,200  feet. 
The  outer  18-foot  curve  has  advanced  1,800  feet,  leaving  a  narrow  220-foot  bar  in  the 
East  Channel  over  which  there  is  a  navigable  depth  of  17f  feet,  against  12}  feet  last 
year,  a  gain  in  this  channel  of  5  feet  and  to  the  port  of  3^  feet.  Exce]^t  for  this  nar- 
row bar  there  is  a  channel  340  feet  wide  between  the  18*-foot  curves,  with  an  average 
depth  of  20  feet  and  maximum  of  22^  feet.  This  East  Channel  varies  in  depth  from 
one-fourth  to  three-fourths  of  a  foot  according  to  direction  and  velocity  of  sand- 
bearing  currents.  In  the  old  Southeast  Channel  the  18-foot  curves  have  approached 
one  another  3,900  feet,  leaving  a  bar  of  1,000  feet,  over  which  there  is  a  channel 
depth  of  16^  feet,  as  against  14^  feet  in  last  year's  reports  a  gain  of  If  feet  in  this 
channel  with  a  straight  southeast  course  over  the  bar. 

The  24-foot  curve  inside  the  bar  has  advanced  slightly,  and  at  its  outer  end  it  has 
widened  several  hundred  feet.  Around  the  end  of  south  jetty  apron  there  is  also  a 
well-defined  24-foot  curve,  with  a  maximum  deptli  of  25^  feet. 

The  30-foot  curve  remains  about  the  same  inside  the  bar.  The  general  advance  of 
the  outer  cnrves  is  as  follows,  measured  on  the  axis  of  proposed  extension  of  jetties 
aud  axis  of  East  Channel,  viz: 

Feet. 

Axis  of  north  jetty  18-foot  curve 500 

Axis  of  north  jetty  24-foot  curve 300 

Axis  of  north  jetty  30-foot  curve 800 

Axis  of  Bonth  jetty  18-foot  curve. 

Axisof  Boiith  Jetty  24-foot  curve 750 

Axis  of  south  jetty  30-foot  curve 1,160 

Axisof  East  Cnannel  18-foot  curve 1,800 

Axis  of  East  Channel  24-foot  curve 1, 200 

Axis  of  Eaat  Channel  30-foot  curve 1, 200 

Very  respectfully,  your  obedient  servant,  JJ.  M.  Hartbick, 

A88iatant  Engineer, 

M%).  A.  M.  Miller, 

Corps  of  Engineere,  U.  S.  A,  • 


OGlOfSRCLAL  STATISTICS  OF  GALVESTON  HARBOR,  TEXAS,  VOR  FISCAL  YEAR  ENDING 

JUNK  30,  1895. 

Tonnage  of  veeeels  and  revenue  oolleoted. 


Steam 
vesaela. 

Sailinff 
vesaela. 

Total.  1  J.  '^*'**^ 
^*''  j  tonnage. 

X&ttrad 

424 
426 

176 
121 

000        744, 275 
647         708,667 

Cletxed 

Total 

860 

207 

1,147     1,452,832 

! 

Batfet  on  imports  collected 965,911.48 
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Amount  and  value  of  freight  shipped. 


Articles. 


Cotton  (1.609,538  bales) 

Cotton  products 

Ore 

Wool 

Grain 

MisceUaneoiis 

Total 


chari;es. 


402,  385 

125, 172  j 

1,000  , 

7,337  I 

1,317 

288, 914 


$49,  520, 000 

2. 418,  000  ; 

94,000 

954,000  ; 

26,000  ; 

3.939,000  I 


$3. 900. 000 

625,  800 

5,  700 

C:{,  OlX) 

4,:m 

1.59l}.O00 


826,125         56,95I,0OU  j 


6, 195, 000 


Increase  of  freight  carried  over  last  year,  309,44fi  tons. 

Comparative  statement  of  commercial  statistics  of  the  port  of  (ialveston,  Tej-.^  for  fiscal 

years  1890  to  189'*. 


Year. 


Vessels  jcntered.    .     Vessels  cleared. 


Tonnage. 


'    Steam.    |  Sailing.      Steam.      Sailing:.      Entered.        Cleared. 


1890 

302 

145 

1891 

242 

139 

1892 

346 

137 

1893 

300 

114 

1894 

295 

165 

1895 

±9A 

176 

304 
345 
342 
295 
252 
426 


118 
96 
62 
36 
141 
121 


501,  695 
544,862 
587,  216 
497, 150  I 
524,789  i 
744,275 


492.  677 
529.  058 
547, 110 
489,  563 
462.  487 
708.  557 


Total. 


999, 372 

1, 073. 920 

1, 134, 326 

986,  713 

987. 276 

1, 452, 832 


Transported. 


Year. 


1890 
1891 
1892 
1893 
1894 
1895 


Cotton. 


Cotton  I  Corn 
prod-  I  and 
ucta.    I  wheat. 


Tont. 

223,486 

258,638 

287,377 

242, 515 

239, 183 

402,885 


Tons. 


Tims. 
79,140 
44,182 
62.114  ,  23,068 
82, 808  '  36, 330 
80,474  I  10,949 
125, 172  I      1, 317 


General  I     rr«*-.i 
Ore.    I  Wool.  imMjohw..!  ^^oW 


Tons. 


6,023 
8,100 
1,418 
531 
1.000 


Tons.        Tens. 


6.847  I 
6,974. 
3,832  I 
5,542  ! 
7,337  I 


140,280 

57, 780 

83,450 

180,000 

288,914 


Tons. 

309,509 

456,618 

445, 413 

400,363 

516, 679 

826,125 


Total  valutt 


$51,668,116 
69, 634, 000 
51, 260. 000 
51, 250, 000 
44,003,000 
56,951,000 


Ta. 

IMPROVEMENT  OF  SHIP  CHANNEL  IN  GALVESTON  BAY,  TEXAS. 

The  ship  chaDnel  in  Galveston  Bay  extends  from  Bolivar  Channel  at 
the  lower  end  of  Galveston  Bay  to  Morgan  Canal  at  the  northwest 
corner  of  that  body  of  water.  It  is  mainly  a  dredged  channel  and  was 
formerly  known  under  two  names,  the  lower  end  as  the  "  Shij)  Channel,'* 
18.9  miles  long,  and  the  upper  end  as  the  "  Morgan  Cut,"  4.8  miles  long. 
Morgan  Canal,  0.63  mile  long,  connects  Galveston  Bay  with  the  enlarge- 
ment of  San  Jacinto  River  known  as  San  Jacinto  Bay.  This  channel 
is  one  link  in  a  waterway  connecting  Houston  with  the  Gulf  of  Mexico, 
the  other  links  being  the  San  Jacinto  Eiver  and  Buffalo  Bayou. 

The  original  project,  adopted  in  1871  and  modified  in  1877,  contem- 
plated the  maintenance  of  a  channel  at  least  100  feet  wide  at  the  bottom 
and  12  feet  deep  over  the  portion  formerly  known  as  the  ^^  Ship  Chan- 
nel," the  upper  portion,  known  as  "Morgan  Cut  and  Canal,"  being  in 
the  hands  of  private  parties.  In  1892  the  United  States  secured  ix)s- 
session  of  the  "  Morgan  Cut  and  Canal,"  and  the  project  submitted  in 
that  year  contemplated  maintaining  a  channel  at  least  100  feet  wide 
and  12  feet  deep  from  Bolivar  Channel  to  the  upper  end  of  Morgan 
Canal,  the  channel  to  be  suitably  marked  by  beacons. 
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At  the  close  of  the  last  fiscal  year  the  lower  portion  of  the  channel 
extending  from  Bolivar  Channel  to  Morgan  Beacon  which  had  pre- 
viously been  dredged  to  the  desired  widtli  and  depth  had  shoaled  con- 
siderably owing  to  suspension  of  operations  for  several  years.  Of  the 
npper  portion,  extending  from  Morgan  Beacon  to  the  mouth  of  the  canal, 
19.000  linear  feet  were  dredged  during  the  year,  of  which  length  4,000 
feet  was  100  feet  wide  and  15,000  feet  was  76  feet  wide,  the  depth 
Throughout  being  9.5  feet  at  mean  low  tide. 

This  work  was  still  in  progress  at  the  commencement  of  the  present 
year  under  contract  with  the  Itittenhouse  Moore  Dredging  Company, 
of  Mobile,  Ala.,  and  was  continued  until  contract  was  completed  on 
September  13, 1894.  At  that  time  a  channel,  having  a  depth  of  9.5  feet 
and  width  of  at  least  75  feet,  had  been  dredged  from  Morgan  Beacon  to 
Morgan  Canal.  The  amount  of  material  removed  from  July  1  to  Sep- 
tember 13  under  this  contract  was  75,585  cubic  yards. 

An  appropriation  of  $50,000  having  been  made  by  act  of  August  17, 
1894,  for  continuing  this  work,  a  contract  was  entered  into  on  December 
8, 1894,  with  Charles  Clarke  &  Co.,  of  Galveston,  Tex.,  for  doing  the 
necessary  dredging. 

It  was  proposed  to  at  first  widen  the  channel  excavated  under  the 
former  contract,  from  75  to  150  feet,  with  a  uniform  depth  of  9.5  feet, 
and  when  this  was  completed  to  deepen  as  wide  a  portion  of  the  channel 
from  9.5  to  12  feet  as  the  available  funds  would  permit. 

This  widening  to  150  feet  was  commenced  January  11,  and  was  com- 
pleted on  May  2,  1895,  the  amount  of  materinl  removed  having  been 
130,119  cubic  yards. 

ri)on  completion  of  this  work  it  was  found  that  the  funds  then  avail- 
able were  sufficient  to  deepen  the  channel,  for  a  width  of  75  feet,  from 
9.5  to  12  feet.  This  work  was  commenced  on  May  3,  and  by  June  30 
20,700  linear  feet  of  cut,  40  feet  wide  and  12  feet  deep  at  mean  low  tide, 
had  been  completed,  requiring  the  removal  of  93,628  cubic  yards  of 
material. 

The  total  amount  of  material  dredged  during  the  fiscal  year  was 
299,332  cubic  yards. 

The  details  of  the  season's  operations  are  shown  in  the  report  of  Mr. 
Donald  Allen,  assistant  engineer,  which  is  forwarded  herewith. 

It  is  not  practicable  to  give  the  statistics  of  the  commerce  of  the  ship 
ehanuel.  Almost  the  entire  floating  commerce  of  Buffalo  Bayou,  Trinity 
River,  and  Cedar  Bayou  is  carried  through  this  channel,  and  the  com- 
mercial statistics  are  given  in  the  reports  for  those  works.  The  number 
of  vessels  passing  through  Morgan  Canal  during  the  year  was  1,820,  of 
which  912  were  north  bound  and  908  were  south  bound. 

It  is  believed  by  many  of  the  best  informed  men  of  Houston  that  the 
advantages  to  be  derived  Irom  enabling  seagoing  ships  to  reach  Hous- 
ton by  way  of  the  ship  channel  and  Buffalo  Bayou  will  be  vastly  greater 
than  the  cost  of  making  and  maintaining  the  channel.  The  annual 
report  oi  Buffalo  Bayou  gives  as  full  statistics  of  the  freight  carried 
npon  that  stream  as  could  be  obtained.  It  is  carried  in  barges  drawing 
•*>  feet  when  full  loaded  and  towed  by  tugs  drawing  7  feet  and  less.  These 
I  ross  Galveston  Bay,  where  the  depth  of  water  is  already  sufficient  for 
them.  A  large  i)ortion  of  this  freight  would  be  loaded  directly  upon 
seagoing  vessels  if  they  visited  Houston.  One  item  of  shipment  by 
vater  down  Buffalo  Bayou  from  Houston  during  the  past  fiscal  year 
•aaii  514,021  bales  of  cotton. 

ifiwKmt  expoDded  to  Juue  30,  1894 $597, 648. 58 

ImoTiDt  expended  during  present  fiscal  year 51, 858. 28 

Total  amount  expended  to  June  30,  1895 649,606.86 
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Ahitract  of  appropriations  made  by  Congress  for  improving  ship  channel  in  Galveston 

Bay,  Texas. 

By  act  of—  By  act  of— 

March  3, 1875 $25,000  August  11, 1888 $100,000 

August  4, 1876 72,000  September  19, 1890 40,000 

June  18,  1878 75,000  July  13,  1892 40,000 

March  3, 1879 80,000  August  17, 1894 50,000 

Junel4,1880 50,000  

March3,1881 50,000  ,  Total 676,600 

August  2, 1882 94,500  I 

The  amount  that  can  be  profitably  expended  during  the  fiscal  year  ending  June 
30,  1897,  is  $200,000,  to  be  applied  to  dredging. 

The  work  is  located  in  tne  collection  district  of  Galveston.  The  light-houses  on 
or  near  the  line  of  the  work  are  at  Bolivar  Point,  Fort  Point,  Half-Moon  Shoal,  and 
Red-fish  Bar. 

Money  statement. 

July  1,  1894,  balance  unexpended $28,851.42 

Amount  appropriated  by  act  of  August  17,  1884 50,000.00 

78,851.42 
June  30, 1895,  amonn  t  expended  during  fiscal  year 51, 858. 28 

July  1 ,  1895,  balan  ce  unexpended ! 26, 993. 14 

July  1,  1895,  outstanding  liabilities $8,836.29 

July  1,  1895,  amount  covered  by  uncompleted  contracts 16, 869. 07 

25,695.36 

July  1, 1895,  balance  available 1, 297.  78 

{Amount  (estimated)  required  for  completion  of  existing  project 219, 675. 44 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


Ahstr€^  of  proposals  for  dredging  ship  channel  in  Galveston  Bay,  Texas,  received  in  reaponte 
to  advertisement  dated  October  iS7,  1894,  and  opened  November  $7,  1894,  at  Galveston, 
Tbx.,  by  Maj,  A,  M,  Miller,  Corps  of  Engine^s. 


No., 


Kune  And  addresB  of  bidder. 


1  '  Rittenhouse  Moore  Dredging  Co.,  Mobile,  Ala 

2  i  CharlM  Clarke  and  Robert  P.  Clarke,  Galveston,  Tex.*. 


*  Lowest  bid ;  aocf^ptance  recommended. 


Dredging 
160,000  ca- 
ble yards, 
more  or 
^aa,  per  cu- 
bic yard. 


OenU. 


IS 
12i 


Amount. 


$19,600 
18,750 


report  ok  mr.  donald  allkn,  assistant  engdfeibr. 

United  States  Engineer  Office, 

Galveston,  Tex.,  July  3,  1896, 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  for  the 
improvement  of  ship  channel  in  Galveston  Bay,  Texas,  lor  the  fiscal  year  ending 
June  30,  1895: 

The  ruling  depth  from  Bolivar  Channel  to  Morgan  Beacon  is  8.5  feet.  The  aver- 
age depth  is  9.5  feet,  and  the  ruling  depth  flrom  Morgau  Beacon  to  Morgan  Canal  is 
9.5  feet.     Through  Morgan  Canal  the  depth  remains  about  the  same  as  la^t  year. 

Dredging. — The  Rittenhouse  Moore  Dredging  Company,  of  Mobile,  Ala.,  under 
their  contract  of  March  21,  1893,  continued  dredging  in  Morgan  Cut  until  September 
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13, 1894,  when  the  appropriation  was  ezhansted.  The  amonnt  of  material  dredged 
between  July  1,  1894,  and  September  13,  1894,  was  75,585  cubic  yards. 

By  the  removal  of  this  material  there  was  dredged  5,800  linear  feet  of  channel 
i5  feet  wide,  9i  feet  deep  at  mean  low  tide,  extending  from  the  north  end  of  the 
ehannel  previonsly  dredged  (at  Pile  19)  to  the  9i-foot  depth  at  the  Bonth  end  of 
Morgan  Canal,  also  a  strip  25  feet  wide,  9^  feet  deep  at  mean  low  tide,  on  the  east  edge 
at  uie  75- foot  channel  previously  dredged  (making  this  channel  100  feet  wide), 
erkending  from  the  mouth  of  Morgan  C&nal,  a  distance  of  12,720  linear  feet,  to 
Pile  12-1-80. 

The  total  amount  of  material  dredged  from  Morgan  Cut  under  the  contract  with 
the  Rittenhouse  Moore  Dredging  Company  was — 

Cabio  yards. 

Fiscal  year  1894 153,376 

Fiscal  year  1895 * 75,585 

Total 228,961 

iDd  the  total  length  of  channel  completed  is  24,800  linear  feet.  Of  this  8,060  linear  feet 
m  75  feet  wide  and  16,720  linear  feet  is  100  feet  wide,  9i  feet  deep,  at  mean  low  tide. 
This  channel  extends  from  Morgan  Beacon  to  the  9i-foot  depth  in  Morgan  Canal. 

A  contract  with  Charles  Clarke  <&  Co.,  of  Galveston,  Tex.,  was  entered  into  Decem- 
ber 8,  1894,  to  widen  the  channel  from  Morgan  Beacon  to  Morgan  Canal  to  a  uniform 
width  of  150  feet,  with  9^  feet  depth  mean  Tow  tide,  and  in  the  center  of  this  dredged 
channel  for  the  width  of  75  feet,  to  dredge  to  an  additional  depth,  giving  12  feet  at 
ffiean  low  tide. 

Char  lee  Clarke  &  Co.  commenced  dredging  at  Morgan  Beacon  January  11. 1895,  to 
widen  the  channel  to  a  uniform  width  of  150  feet,  with  9}  feet  depth  at  mean  low  tide. 
This  part  of  the  work  was  completed  May  2, 1895;  130,119  cubic  yards  were  dredged 
h  accomplishing  the  same. 

Dredging  was  then  commenced  at  Morgan  Beacon  in  the  center  of  the  150-foot  chan- 
lel  alr^uly  dredeed,  and  a  cut  40  feet  wide,  20,700  feet  long,  12  feet  deep  at  mean  low 
tide  was  dredged  extending  toward  Morgan  Canal  and  reachin^r  within  4,100  feet  of 
die  same  bv  June  30, 1895 ;  93,628  cubic  yards  were  removed  in  dredging  the  same. 

The  total  amount  of  material  dredged  from  Morgan  Cut  during  the  fiscal  year  1895, 
mder  contract  with  Rittenhouse  Moore  Dredging  Company,  75,585  cubic  yards; 
loder  contract  with  Charles  Clarke  &  Co.,  223,747  cubic  yards;  total,  299,332  cubic 
)    Tuds. 

There  now  extends  a  dredged  channel  from  Morgan  Beacon  to  Morgan  Canal  150 
ktt  wide,  9^  feet  deep  at  mean  low  tide,  with  a  cut  in  the  center  of  the  same  extend- 
,  ag  from  Morgan  Beacon  toward  Morgan  Canal  20,700  feet,  40  feet  wide,  and  12  feet 
j  4mp  at  mean  low  tide. 

lliere  remains  to  be  dredged  to  complete  the  work  contemplated  under  this  con- 
tract a  cut  of  4,100  feet  long,  40  feet  wide,  and  a  cut  24,800  feet  long,  35  feet  wide, 
aad  13  feet  deep  at  mean  low  tide. 

5cocon«. — During  the  past  year  six  of  the  ship  channel  3-pile  beacons,  Nos.  1,  8,  9, 
Id,  11,  and  13,  and  upper  bay  beacon  (4-pile)  **  UBB  "  were  destroyed.  Three-pile  bea- 
oasy  Nos.  3, 12,  ana  16,  have  been  pushed  to  a  leaning  position  by  passing  tugs  with 
hug  tows  of  cotton  and  granite,  which  they  could  not  control  in  rough  weather,  and 
Till  have  to  be  rebuilt. 

Tag  Jkirothy, — During  March  and  April,  1895,  two  wom-ou^  feed  coils  in  the  Rob- 
ffts  boilers  were  replaced  by  new  coils.  A  new  shaft  and  wheel  were  put  in,  replac- 
ag  a  worn  shaft  and  broken  wheel,  the  euffine  was  overhauled  and  reset,  and  an  iron 
im  put  on  to  protect  the  keel,  a  portion  of  which  had  to  be  removed.  The  boat  was 
cilked  and  repainted  throughout. 

Very  respectfully,  your  obedient  servant, 

Donald  Aixen,  AsHatant  Engineer, 

Uaj.  A.  M.  Miller, 

Corpe  of  Engineers,  U.  S,  A, 


T3. 
IMPROVEMENT  OF  CHANNEL  IN  WEST  GALVESTON  BAY,  TEXAS. 

We«t  Galveston  Bay  is  an  expanse  of  water  between  Galveston  Island 
snd  the  mainland  and  extends  from  Galveston  Bay  to  the  west  end  of 
Oyster  Bay.    It  is  connected  with  the  Gulf  of  Mexico  by  San  Luis  Pass, 
EIIG95 ^lU 
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having  a  depth  of  7  to  8  feet,  and  with  Brazos  Biver  by  the  Galveston 
and  Brazos  Oanal,  in  which  the  depth  has  been  dredged  to  7  feet.  The 
natural  channel  through  the  bay  was  crooked  and  narrow  and  its  depth 
varied  from  2.5  to  5  feet. 

A  channel  having  a  navigable  depth  of  5  feet  was  dredged  through 
the  bay  in  1859  by  the  State  of  Texas;  it  had,  however,  shoaled  to  its 
original  depth  at  the  time  a  survey  was  made  in  1891. 

The  project  adopted  for  this  improvement  consisted  in  straightening 
and  widening  the  channel  to  200  feet  and  in  deepening  it  so  that  3.5 
feet  of  water  was  available  for  vessels  from  the  railroad  bridges  crossing 
the  bay  nea{  Galveston  to  San  Luis  Pass.  A  channel  100  feet  wide  and 
3  feet  deep  was  also  to  be  dredged  along  Christmas  Point  in  Oyster 
Bay,  and  beacons  were  to  be  erected  in  the  bay  so  as  to  properly  define 
the  channel. 

This  improvement  was  commenced  January  19, 1893,  and  the  first 
work  consisted  in  dredging  a  channel  100  feet  wide  and  3.5  feet  deep 
across  Deer  Islands  Beef,  but  owing  to  the  insufficient  plant  of  the 
contractor  this  was  not  completed  until  July  31, 1894. 

The  plant  was  then  transferred  to  Kihronkaway  Beef,  the  next  place 
that  dredging  was  required,  where  work  was  commenced  August  17 
and  continued  until  October  22, 1894,  when  operations  were  suspended 
and  the  contract  closed  as  the  contractor  failed  to  make  satisfactory 
progress. 

The  amount  of  material  removed  at  Karonkaway  was  3,150  cubic 
yards,  the  channel  being  26  feet  wide  and  4  feet  deep. 

The  act  of  August  17, 1894,  having  appropriated  a  further  sum  of 
$5,000  for  this  work,  a  contract  was  entered  into  on  December  8,  1894, 
with  Charles  Clarke  &  Co.,  of  Galveston,  Tex.,  for  continuing  it. 

Operations  were  commenced  on  March  22,  1895,  and  consisted  in 
completing  the  channel  across  Karonkaway  Beef,  this  having  been 
accomplished  on  June  26, 1895.  This  channel  is  100  feet  wide  and  4 
feet  deep,  and  the  amount  of  material  removed  under  the  present  con- 
tract was  7,697  cubic  yards. 

The  details  of  the  season's  work  are  shown  in  the  report  of  Mr. 
Donald  Allen,  assistant  engineer,  which  is  forwarded  herewith. 

Amount  expended  to  June  30, 1894 $6,067.58 

Amount  expended  during  present  fiscal  year 7, 341. 33 

Total  amount  expended  to  June  30,  1895 13,408.86 

Ahstrtioi  of  appropriations  made  by  Congress  for  improving  channel  in  IVest  Galveetoi^ 

Bay,  Texas, 

By  act  of— 

July  13,1892 $15,000 

August  17,  1894 5,000 

Total 20,000 

The  sum  of  $9,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1897,  in  completing  the  work. 

The  work  is  located  in  the  collection  district  of  Galveston,  Tex.  The  nearest 
light-houses  are  at  Half-Moon  Reef  and  Redfish  Bar,  in  Galveston  Bav,  and  at  Boli- 
var and  Fort  Point  at  entrance  to  Galveston  Bay.  There  are  life-saving  stations  at 
Fort  Point  and  San  Luis  Pass. 
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Money  statement. 

July  1,  1894,  balanoe  unexpended $8,932.47 

Amount  appropriated  by  act  of  Augast  17, 1894 5,000.00 

13,932.47 

June  30,  1895,  amount  expended  during  fiscal  year.. 7,341.38 

July  1,  1895,  balance  unexpended 6,591.14 

Jidy  1, 1895,  outatanding liabilitiee $1,348.91 

inly  1,  1895,  amount  covered  by  uncompleted  contracts 4, 287. 63 

5,636.54 

July  1, 1895,  balance  available 954.60 

•  — 

!AnK>nnt  (estimated)  required  for  completion  of  existing  project 9, 000. 00 

Amount  tbat  can  benrontabl^y  expended  in  fiscal  year  ending  June  30,1897  9, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March,  3, 1893. 


Ahitract  of  propoMU  far  dredging  channel  in  West  Galveeton  Bay,  Texas,  received  in 
n9pons€  to  adtfertisement  dated  October  g7, 1894,  and  approved  November  27,  1894,  at 
GalreffOR,  Tex.,  by  Maj,  A,  M,  Miller,  Corps  of  Engineers, 


Kame  and  address  of  bidder. 


Dredeing 

15,000 

oablo  yards, 

more 
orlesa,  per 
cubic  yard. 


Amount. 


1  Charles  Clarke  and  Bobert  P.  Clarke,  Galreston,  Tex.*. 

2  j  BnuDch  T.  Maaterson,  Galveston,  Tex 


CenU. 


$9,000 
9,000 


Has  best  available  plant;  acceptance  recommended. 


kkport  of  mb.  donald  alusm,  assistant  engineer. 

United  States  Engineer  Office, 

Galveston,  Tex.,  June  SO,  1896. 
Major  :  I  have  the  honor  to  submit  the  following  report  of  operations  for  the 
improvement  of  channel  in  West  Galveston  Bay,  Texas,  for  the  nscal  year  ending 
Jime30,1895: 

dredging. 

Mr.  Branch  T.  Masterson,  of  Qalveston,  Tex.,  under  his  contract  of  October  7, 1892, 
eontinued  dredging  in  West  Bay,  completing  the  channel  through  the  reefs  in  the 
Ticinity  of  Deer  Islands,  and  dreidging  one  cut  26  feet  wide  through  Karonkaway 
Reef,  when  the  work  waa  suspended  October  22,1894,  on  account  of  the  very  unsat- 
iilaetorv  progress  being  made  by  the  contractor. 

The  cnannel  south  of  Deer  Islands,  between  Beacons  C,  E,  and  F,  was  completed 
July  31,  1894.  It  is  5,080  feet  long,  100  feet  wide,  and  3.5  feet  deep  at  mean  low 
tide.    Material  dredged  in  making  same,  2,486  cubic  yards. 

The  total  length  of  channel  completed  and  amount  of  material  dredged,  under 
this  contract,  near  Deer  Islands,  was : 

LENGTH   OF  CHANNEL. 


[Ihixing  the  fiscal  year  1894.] 

North  of  Deer  Islands,  from  Beacon  A  to  B,  2,700  linear  feet,  160  feet  wide. 
Between  Deer  Islands,  from  Beacon  B  to  0,  2,035  linear  feet,  100  feet  wide. 

[During  the  fiscal  year  1895.] 

South  of  Deer  Islands,  from  Beacons  C  to  E  to  F,  5,080  linear  feot,  100  feet  wide. 
Total  length  of  channel,  9,815  linear  feet. 
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Jnumnt  of  material  dredged. 

Cubic  yards. 

Fiscal  year  1894,  between  BeacoDs  A  and  B 7,069 

Fiscal  year  1894,  between  Beacons  B  and  C 1,258 

Fiscal  year  1896,  between  Beacons  C,  £,  and  F 2,486 

Total  material 10,813 

The  completion  of  the  dredged  channel  through  the  reefs  near  Deer  Islands  gives 
a  channel  100  feet  wide,  with  a  minimum  depth  of  3.5  feet  at  mean  low  tide,  between 
the  railway  bridges  and  Karonkaway  Reef. 

On  August  17,  1894,  dredging  was  commenced  at  Karonkaway  Reef  by  Branch  T. 
Masterson,  and  on  October  22, 1894,  one  out,  2,126  feet  long,  26  feet  wide,  and  3.5 
feet  deep  at  mean  low  tide  through  the  reef,  having  been  completed,  the  work  was 
suspended  for  the  reasons  above*noted. 

Tne  total  amount  of  material  dredged  by  Branch  T.  Masterson  in  making  the  cat 
was  3,150  cubic  yards. 

A  contract  with  Charles  Clarke  &  Co.,  of  Galveston,  Tex.,  WM  entered  into  Decem- 
ber 8, 1894,  to  dredge  a  channel  100  feet  wide  and  3.5  feet  deep  at  mean  low  tide,  at 
Shell,  Karonkaway,  and  other  reefs,  and  at  Christmas  Point.  Dredging  was  resumed 
at  Karonkaway  Reef  under  this  contract  by  Charles  Clarke  &  Co.  on  March  22, 1895, 
at  the  point  on  the  second  cut,  where  the  work  was  stopped  October  22, 1894,  and 
the  channel  through  the  reef,  100  feet  wide  and  3.5  feet  deep  at  mean  low  tide,  was 
completed  June  26,  1895. 

The  dredged  channel  is  2,163  feet  long. 

Total  amount  of  material  dredged  at  Karonkaway  Reef. 

Cubio  yards. 

Uuder  contract  of  B.  T.  Masterson 3,150 

Under  contract  of  Charles  Clarke  &  Co 7, 687 

Total 10,847 

BEACONS. 

Fourteen  permanent  beacons,  defining  both  edges  of  the  channel  dredged  through 
the  reefs  in  the  vicinity  of  Deer  Islands  were  erected  in  October  1894,  located  as 
follows : 

Two  of  them,  erected  on  three  piles  each,  are  located  opposite  Beacons  A  and  D, 
the  north  and  south  ends  of  the  channel. 

Two  of  them,  erected  on  three  piles  each,  are  located  opposite  Beacons  B  and  O, 
marking  the  points  where  the  direction  of  the  channel  changes. 

The  remaining  ten,  erected  on  one  pile  each,  are  located  between  the  large  beacons 
above  noted  as  ranges,  six  being  on  the  island  side  and  four  located  on  the  mainland 
side  of  the  channel. 

The  piles  are  protected  from  the  ravages  of  the  teredo  by  a  6-inch  cast-iron  pipe, 
penetrating  the  ground  not  less  than  3  feet,  and  rising  above  the  water  3  feet  at  mean 
low  tide.  All  are  surmounted  by  a  signal  pole  and  slatted  ball  4  feet  in  diameter, 
which  stands  24  feet  above  the  water  in  the  four  large  beacons  and  9  feet  above 
the  water  in  the  ten  small  beacons. 

Very  respectfully,  your  obedient  servant, 

Donald  Allen,  Aseiatant  Engineer. 

Maj.  A.  M.  Miller, 

Corps  of  Engineers,  U.  S.  A. 


commercial  statistics  of  west  GALVESTON  DAY,  TEXAS,  FOR  FISCAL  YEAR  ENDINa 

JUNE  30,  1895. 

Vessels  navigating  the  bay,  51  (5  steam  vessels,  6  barges,  and  40  sailing  vessels)  ^ 
length,  20  to  141  feet ;  draft,  3  to  5  feet ;  tonnage,  3  to  240  tons. 


Amount  and  value  of  freigJ 

\t  transported. 

Articles. 

Ton*. 

Approxi- 
mate 
valQe. 

Cotton  (10,000  balea) 

2,500 
6,000 

Qenoral  merchaDdisd - 

290,000 

Total 

8,500 

590,000 

Decrease  since  last  year,  1,510  tons. 
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Comparative  Btattnent  of  commercial  itaiisHoa  of  }Ve$t  GaXveeton  Bay,  Texas,  for  fiscal 

years  1S9S  to  1895. 


Te». 

YeABels 
Ming 
bay. 

Maximum 
length. 

draft. 

Maximum 
tonnage. 

Freight 
trans- 
ported. 

Total 
value. 

1.598 

No. 
87 
51 
61 

Feet. 
141 
141 
141 

Feet. 

5 
5 
5 

Tons. 
240 
240 
240 

Tons. 

4,8»7 
10, 010 

8,500 

1622, 477 

"^i          

711  500 

UK 

500,000 

T4. 

IMPROVEMENT  OP  TRINITY  RIVER,  TEXAS. 

Trinity  River  empties,  through  several  mouths  or  passes,  into  Gal- 
Teston  Bay  near  its  northeast  extremity,  about  35  miles  from  Galveston. 
The  relative  importance  of  the  passes  appears  to  have  varied  consid- 
erably, the  one  generally  used  by  vessels  of  late  years  being  the  Middle 
Pass.  The  depth  in  this  pass  is  9  feet  or  morej  and  in  the  river  above 
16  feet  of  water  is  found.  Opposite  each  mouth  is  a  bar,  the  depth 
on  that  of  the  Middle  Pass  being  3  feet  6  inches.  The  trade  using 
the  river  is  carried  in  sailing  vessels  which  draw  from  3  feet  to  4  feet 
S  inches,  and  in  order  to  accommodate  them  there  should  be  a  channel 
from  5^  to  6  feet  deep. 

The  project  for  this  improvement  contemplates  the  erection  of  two 
Ikarallel  jetties  at  the  mouth  of  the  Middle  Pass,  placed  about  275  feet 
apart  and  extending  7,750  feet  into  Galveston  Bay,  also  in  closing  the 
other  passes  by  submerged  dams. 

Previous  to  the  adoption  of  this  project  a  channel  had  been  dredged 
and  redredged  across  the  bar,  and  4,675  feet  of  east  and  west  jetty  had 
been  constructed.  Owing  to  suspension  of  operations  and  natural 
causes  this  channel,  though  not  obliterated,  had  shoaled  considerably^ 
and  of  the  revetment  only  2,100  feet  remained  in  good  condition. 

Subsequent  appropriations  were  principally  applied  to  extending  the 
west  jet^,  and  at  the  close  of  the  last  fiscal  year  the  length  of  this 
jetty  was  7,359  feet,  it  being  then  practically  complete.  Of  the  east 
jetty  300  feet  was  still  in  good  condition.  In  order  to  afford  some  imme- 
diate benefit  to  navigation,  a  channel  100  feet  wide  and  5  feet  deep  at 
mean  low  tide  was  dredged  over  the  bar. 

The  act  of  August  17, 1894,  provided,  in  making  an  appropriation  for 
this  stream,  that  a  survey  of  the  river  from  Magnolia  to  the  city  of 
Dallas  shonld  be  made. 

It  was  recommended  that  so  much  of  the  appropriation  as  might  be 
necessary  be  applied  to  the  survey  of  that  portion  of  the  river  and 
that  a  project  be  submitted  for  the  expenditure  of  whatever  balance 
might  remain  unexpended  when  the  survey  had  been  completed. 

This  recommendation  having  been  approved  a  survey  party  was 
organissed  and  the  survey  was  commenced  on  October  23, 1894,  at  the 
city  of  Dallas,  and  was  completed  to  Magnolia  on  January  12, 1895. 
The  field  notes  have  been  platted  and  maps  prepared. 

Xo  other  work  was  done  during  the  fiscal  year. 

A  special  agent  was  employed  during  the  year  to  keep  a  record  of 
tlie  commerce  and  tonnage  of  the  river.  Statistics  compiled  from  his 
report  are  herewith : 

imonnt  expended  to  June  30,  1894 $65,184.76 

teonnt  expended  during  flscal  year 3,732.50 

Total  expended  to  June  30,1895 68,917.26 
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Ahtiraot  of  appropriations  made  by  Congress  for  improving  Trinity  River y  Tessas, 


By  act  of— 

June  18, 1878 $10,000 

March  3,  1879 2,500 

Jnne  14,1880 4,000 

March  3, 1881 10,000 

August  2, 1882 8,000 

August  11,  1888 12,500 


By  act  of— 

September  19, 1890 $10,000 

July  13,  1892 10,000 

August  17, 1894 5,000 

Total 72,000 


The  sum  of  $20,500  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1897,  in  completiDg  the  work. 


The  nearest  light- 


The  work  is  located  in  the  collection  district  of  Galveston, 
house  is  at  Redfish  Bar. 

Money  statement. 

Julyl,  1894,  balance  unexpended $1,815.24 

Amount  appropriated  by  act  of  August  17, 1894 5,000.00 


June  30, 1895,  amount  expended  during  fiscal  year. 


6,815.24 
3,732.50 


July  1, 1895,  balance  unexpended 3,082.74 

July  1, 1895,  outstanding  liabilities 172.50 

July  1, 1895,  balance  available 2,910.24 

{Amount  (estimated)  required  for  completion  of  existing  pr^ect 20, 500. 00 

Amount  that  can  be  prontably^  expended  in  fiscal  vear  endin  ff  June  30, 1897  20, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS  OF  TRINITY  RIVER,  TEXAS,  FOR  THE  FISCAL  YEAR  ENDING 

JUNE  30,  1895. 

Vessels  using  the  river.  36  (33  sailing  vessels,  2  barges,  and  1  steamer) ;  length  on 
deck,  30  to  101  feet;  dratfc,  2.5  to 5  feet;  tonnage,  4 to  80  tons;  trips  made  during  the 
year,  1,072;  total  tonnage,  12,659  tons. 

Amount  and  value  of  freight  transported. 


Articles. 

Tons. 

Approx- 
imate 
value. 

freight 

Cotton 

79        $7, 875 
8, 747         26, 337 
1.032  1      22,285 

$316 

Lumber ..... 

8,111 
2,583 

General  merchandise 

Total 

9,858  I      R/R-^VI 

11.010 

Increase  since  last  fiscal  year,  2,176  tons. 

Comparative  etatement  of  commercial  atatistica  of  Trinity  Eiver,  Texaa,  for  fiacai  year^ 

1888  to  1896. 


Tear. 

Vessels 
using 
river. 

Maximum 
length. 

Maximum 
draft. 

MftTJmuT" 
tonnage. 

Trips 
maae. 

Total 
tonnage. 

Ig88 

Number. 
32 
36 
33 
30 
30 
32 
81 
36 

Feet. 
65 
65 
80 
80 
120 
150 
130 
101 

Feet. 

4.7 

4.5 

5.5 

5.5 

5.6 

,^6 

5 

5 

Tone.        NuTnber. 

32  '           1    917 

Tons. 

15,968 

16,737 

16,887 

15,733 

18,904 

15,641 

11,732 

12,650 

1889 

32 
80 
80 
150 
150 
90 
80 

1,330 
1,221 
1,115 
1,100 
1,115 
893 
1,072 

1890 

1891  

1892 

]893 

1894 

1895 
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Transported, 


Year. 

Cotton. 

Lumber. 

General 
merchan- 
dise. 

Total 
weight. 

Total 
value. 

Totol 
freight 

iSRg , 

Tans. 
226 
148 
102 
88 
37 
64 
214 
70 

Tont. 
11,863 
10,872 
10,006 
0,364 
8,753 
8,933 
7,050 
8,747 

Tons. 
865 

1,150 
710 
552 
704 
310 
418 

1.032 

Tons. 
12,044 
12.170 
11,727 
0,054 
0,584 
0,306 
7,682 
0,858 

$88,704 
75,002 
46.347 
47,034 
61, 810 
52,007 
68,272 
56,407 

$17,027 
17,276 
14,249 

lao       

mo 

191 

13,582 
13,049 
11,697 

BBS                  

MU       

vm 

9,000 
11, 010 

I88S 

T5. 
IMPROVEMENT  OP  CEDAR  BAYOU,  TEXAS. 

Cedar  Bayou  discharges  into  the  northwest  corner  of  Galveston  Bay 
at  a  point  about  1^  miles  from  the  mouth  of  San  Jacinto  Eiver,  and 
distant  about  28^  miles  from  Galveston.  The  general  width  near  its 
mouth  is  250  feet,  and  the  ruling  depth  over  the  bar  at  its  mouth  was  3 
feet  at  mean  low  tide,  while  inside  a  depth  of  7  feet  existed. 

The  approved  project  for  this  improvement  consists  in  deepening  the 
channel  over  the  bar  by  dredging,  so  as  to  afford  a  depth  of  5  feet  at 
mean  low  tide,  the  width  of  the  cut  to  be  about  100  feet,  the  cut  to  be 
protected  by  brush  and  stone  walls  or  jetties,  rising  to  a  height  of  about 
2^  feet  above  mean  low  tide.  The  total  length  of  these  jetties,  which 
were  to  extend  across  the  bar  to  a  depth  of  5  feet  in  Galveston  Bay, 
▼as  about  5.000  feet.  The  estimated  cost  of  the  work,  as  revised  in 
18d3,  was  $38,650. 

At  the  close  of  the  last  fiscal  year  the  condition  of  the  work  was  as 
&ilow8 : 

Tlie  north  jetty  was  completed  for  a  distance  of  1,413  feet,  and  the 
south  jetty  for  a  distance  of  2,888  feet ;  1,371  feet  of  this  latter  requires 
raising  about  1^  feet  in  order  to  complete  it. 

A  channel,  2,830  feet  long,  90  feet  wide,  and  5  feet  deep  at  mean  low 
tide,  had  also  been  dredged  across  the  bar  between  the  jetties. 

Owing  to  the  fact  that  no  funds  were  available  for  this  work,  opera- 
tions were  suspended  during  the  entire  year.  It  was  also  impossible, 
tor  the  same  reason,  to  employ  anyone  to  collect  the  commercial  statistics 
of  this  stream  for  the  present  fiscal  year. 

Amount  expended  to  June  30, 1895,  $32,150. 

Ah9traei  of  appropriations  made  by  Congress  for  improving  Cedar  Bayou,  Texas, 

By  act  of— 

Septembers,  1890 $18,150.00 

Jnly  13,  1892 14,000.00 

Totol - 32,150.00 

The  sum  of  $6,500  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1897,  in  extending  the  jetties  about  1,000  feet,  which 
will  complete  the  project. 

The  wdrk  is  located  in  the  collection  district  of  Galveston.  The  nearest  light- 
hoose  is  at  Redfish  Bar. 

Money  statement 

fAmoont  (estimated)  reqnired  for  completion  of  existing  project $6, 500. 00 
Amoimt  that  can  be  prontabl^  expended  in  fiscal  year  ending  J  nne  30, 1897    6, 500. 00 
ftibinitted  in  compliance  with  reqnirementa  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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Comparative  statement  of  commercial  8tatiatio8  of  Cedar  Bajfou,  TexM,  for  fiscal  yeare 

1891  to  1894. 


Tear. 

VMsels 
using 
b»you. 

1 
length.     1      draft. 

Mftximiun 
tonnago. 

SC 

Total 
tonnage. 

IMl 

Number, 
18 
16 
15 
23 

F€«t.      !       Fut. 
60  ,              3.5 
65                 4.5 

Toiu. 

135 
135 

Number. 

TonM. 

lg»2 

1.080 
006 
012 

26,040 

1803 

80 
110 

4.5 
5 

20,777 

1804 

22,884 

Transported, 


Tear. 

Brick. 

Cotton. 

General 

merchan- 

diae. 

Total 
weight. 

Total 
value. 

Total 
freight 
charges. 

1801 

Ton*. 
17,500 
15,000 
15,020 
24,000 

Ton». 
50 
50 
75 
50 

Tona. 
1.700 
4,002 
4,975 
7,960 

Tons. 
19,250 
20,042 

$108,260 
128.250 

$18, 612 

1802 

18, 113 

1893 

20, 970  1    139,020 
32, 010       140.  MO 

16,286 

1804 

17,560 

T  6. 


IMPROVEMENT  OF  BUFFALO  BAYOU,  TEXAS. 

Buffalo  Bayou  is  a  tide-water  stream,  emptying  into  San  Jacinto 
Biver  at  Lynchburg,  about  25  miles  below  Houston  and  about  8  miles 
above  the  junction  of  the  San  Jacinto  with  Galveston  Bay.  White  Oak 
and  Simms  bayous  are  tributaries,  the  former  entering  at  Houston  and 
the  latter  at  a  point  about  11  miles  below. 

A  survey  of  the  bayou,  with  a  view  to  its  impit)vement,  was  made  in 
1871,  and  a  subsequent  examination  between  White  Oak  and  Simms 
bayous  was  made  in  1880.  The  estimated  cost  of  obtaining  a  channel 
100  feet  wide  and  12  feet  deep  in  this  stream,  as  stated  in  the  report  on 
the  examination,  was  $385,299.75. 

The  object  of  the  improvement  is  to  secure  for  Buffalo  Bayou  a 
channel  having  the  same  dimensions  (100  feet  wide  and  12  feet  deep)  as 
the  one  contemplated  for  Galveston  Bay,  the  aim  being  to  admit  sea- 
going ships  to  Houston.  These  dimensions  of  channel  exist  naturally 
in  Buffalo  Bayou  below  Simms  Bayou  and  in  the  San  Jacinto  River, 
though  it  is  reported  that  a  small  bar  exists  in  San  Jacinto  River  near 
Morgan  Canal. 

Morgan  Canal  is  the  name  given  to  a  channel  excavated  by  the 
Buffalo  Bayou  Ship  Channel  Company  through  Morgan  Point,  a  penin- 
sula at  the  mouth  of  San  Jacinto  River.  In  Galveston  Bay,  in  prolon- 
gation of  the  canal,  is  Morgan  Cut,  also  executed  by  the  same  company, 
connecting  it  with  the  ship  channel  dredged  in  the  bay  by  the  United 
States.   The  canal  and  cut  now  belong  to  the  United  States. 

It  is  between  White  Oak  and  Simms  bayous  that  improvement  of 
Buffalo  Bayou  is  almost  entirely  needed.  The  banks  here  are  high  and 
generally  stable,  though  occasionally  subject  to  landslides.  The  sur- 
face width  is  generally  greater  than  100  feet,  though  there  are  some 
exceptions  to  this  rule.  The  depth  in  the  middle  of  the  channel  is 
usually  9  feet  or  more  at  ordinary  tide,  but  there  are  occasional  shoals 
upon  which  as  little  as  5  or  6  feet  is  found,  and  during  northers  the 
water  surface  is  sometimes  lowered  several  feet.  At  some  points  navi- 
gation is  obstructed  by  the  sharpness  of  the  bends.    It  is  endangered 
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alBo  by  sunken  logs  and  stamps  in  the  bed  of  the  stream  and  by 
overhanging  trees  upon  the  banks. 

The  commerce  of  the  bayou  is  important.  It  is  mostly  carried  on  by 
means  of  barges  towed  by  tugs.  The  draft  of  the  latter  is  7  feet  or 
less,  that  of  the  former,  when  ftiU  loaded,  about  5  feet. 

Even  if  but^rtial  Imptovemeut  of  the  channel  be  made  with  the 
sums  appropriated,  so  as  to  secure  9  or  10  feet  of  water  at  mean  low 
tide,  the  pesuUing  benefit  will  be  not  only  immediate,  but  great,  and 
this  benefit  will  be  increased  by  easement  of  bends  and  removal  of 
snags,  trees,  etc.  When  a  12-foot  depth  is  maintained  throughout  from 
BoUvar  Channel  to  Morgan  Out  and  Oanal,  and  through  the  latter  to 
San  Jacinto  Eiver,  the  depth  of  Buffalo  Bayou  can  be  correspondingly 
increased  as  appropriations  are  made. 

A  new  Supply  of  sunken  logs  is  found  annually  in  Buffalo  Bayou  and 
eonsiderable  shoaling  from  siuface  wash  also  occurs. 

The  first  appropriation  for  the  improvement  of  this  stream  was  made 
in  1881,  and  subsequent  appropriations  have  been  added  from  time  to 
time.  The  money  has  been  applied  to  dredging,  easing  of  bends,  and 
in  removal  of  stumps,  logs,  and  overhanging  trees.  This  work  has 
been  of  great  benefit  to  the  navigation  of  the  stream,  enabling  boats 
drawing  8  feet  of  water  to  reach  Clinton  without  difficulty,  and  Houston 
during  most  of  the  year. 

Practically  no  work  was  done  during  the  fiscal  year.  A  contract  was 
entered  into  on  December  18, 1894,  with  the  Kittenhouse  Moore  Dredg- 
ing Company,  of  Mobile,  Ala.,  for  continuing  this  work.  After  numer- 
ous delays  the  contractors  attempted  to  commence  dredging  on  May  13, 
1895,  bat  the  plant  proved  to  be  totally  insufficient  for  the  purpose. 
Other  plant  was  procured,  and  work  was  finally  begun  on  June  20, 1895. 
The  amount  of  dredging  accomplished  from  then  until  June  30  was  125 
cubic  yards. 

The  trade  of  the  bayou  is  practically  carried  on  by  the  Houston  Direct 
Navigation  Company  with  tugs  and  barges,  but  many  small  vessels  visit 
it  To  ascertain  the  extent  of  the  trade  a  special  agent  was  employed 
to  keep  a  daily  record  of  the  commerce  and  tonnage  of  the  bayou.  Large 
shipments  of  cotton  are  made  from  Houston  to  Galveston  by  water,  to 
be  loaded  on  seagoing  vessels  at  the  latter  place.  The  number  of  bales 
shipped  down  the  bayou  during  the  present  fiscal  year  was  514,021. 

Amomit  expended  to  include  Jane  SO,  1894 $193,139.49 

Amount  expended  dnring  present  fiBoal  year 1,502.29 

Total  amount  expended  to  Jnne  SO,  1895 194,641.78 

It  is  estimated  that  the  sum  of  $50,000  can  be  profitably  expended 
during  the  fiscal  year  ending  June  SOy  1897,  in  continuing  the  improve- 
ment by  again  going  over  the  ground,  more  or  less,  where  dredging  has 
been  done;  in  widening  the  waterway  where  the  surface  width  is  less 
than  100 feet  aud  where  the  cost  of  widening  is  not  excessive,  and  where 
the  banks  will  bear  such  widening  without  danger  of  sliding;  iu  deep- 
oung  the  channel  where  its  depth  is  less  than  10  feet;  in  easing  the 
ben£,  and  in  removal  of  logs,  stumps,  etc. 

Abttraoi  of  appropriaiUma  made  by  Cangreaafor  improving  Buffalo  Bayou,  Texas. 


B^Mtof— 

MarcliS,1881 $25,000 

Angu«t2, 1S82 50,000 

July2,18S4 26,000 

Anm8t5,1886 18,750 

Angnrt  11, 1888 25,000 


By  act  of— 

Septembers,  1890 $25,000 

July  13,1892 25,000 

August  17, 1894 15,000 

Total , 208,750 


1818      REPORT  OF  THfi  CHIEF  OF   ENGINEERS^  U.  8.  ARMY. 

The  work  is  located  in  the  oollection  district  of  Galveston.    The  nearest  lights 
houses  are  those  in  Galveston  Bay. 

Money  statement 

July  1, 18d4y  balance  unexpended $610.61 

Amount  appropriated  by  act  of  August  17;  1894 ^ 15,000.00 

15,610.51 
June  30, 1895,  amount  expended  during  fiscal  year • 1,502. 29 

July  1,1895,  balance  unexpended 14,108.22 

July  1, 1895,  outstanding  liabilities $290.00 

July  1, 1895,  amount  covered  by  uncompleted  contracts 13, 500. 00 

13,790.00 

July  1, 1895,  balance  available 318.22 

{Amount  ^estimated)  required  for  completion  of  existing  project 176, 549. 75 
Amountthatoanbeprofitablvexpendedinfisoalyearending JuneSO,  1897    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  propotaU  for  drodging  i%  Buffalo  Bayo%  Taxaa,  rooHved  inroepoMe  to  advert 
tUement  dated  October  i^,  1894,  and  opened  November  S7t  1894,  at  Galveeton,  Tex,,  by 
Maj,  A,  M,  Miller,  Corps  of  Engineers, 


No. 


Kame  and  addreis  of 
biddor. 


Charles  P.  Walker,  Hoob- 
ton,  Tex 

Ritfcenhouse  Moore 
Dredging  Co.,  Mobile, 
Ala.* 

Henry  Camora,  New  Ot^ 
leans,  La 


Dredging  30.000 
cubic  yards. 


Per 

cubic 

yard. 


€mU. 
40 


80 


Amount. 


$12,000.00 

9,000.00 
11,400.00 


Logs  palled, 
1,600  cubic  feet 


Trees  felled, 
15,000  cabio  feet. 


Per 
oabic 
foot 


Cents. 

8 


$120.00 

90.00 
90.00 


Per 
cable 
foot. 


OsnU. 


Amount 


$075.00 

750.00 
1,050.00 


wnps 
and 

wrecks 

per 

hour. 


$15.00 

13.50 
12.00 


Auioant, 
not  in- 
clnding 
wrecks 

and 
stamps. 


$13, 09ft.  oa 

9. 840.  CO 
12,540.00 


*  Lowest  bid;  acceptance  recommended. 


COMMCRCLA^L  STATISTICS  OP  BUFFALO  BAYOU,  TRXAS,  FOR  THK  FISCAL  YEAR  ENDING 

JUNK  30, 1896. 

Vessels  usinff  the  bayou,  112  (U  steam  vessels,  35  barges,  and  63  sailing  vessels) ; 
length,  20  to  162  feet;  draft,  2.5  to  6.5  feet;  tonnage,  2.5  to  868  tons;  trips  made  dur- 
ing the  year,  3,625 ;  total  tonnage,  389,574. 


Amount  and  value  of  freight  transported 

Articles. 

Tons. 

Approximate 
Talae. 

Approximate 
charges. 

141,101 

0,972 

462 

8,948 

$15,997,675 

114,789 

5,481 

125,901 

$234,564 

Wood  and  coal T,..r.r.T 

7,617 

T.nmhAr  fmil  Hhinirlmi -.. 

813 

ftfttiAfftl  m Arnli&naiAA ---- . 

16,932 

Total 

100,488 

18, 243, 796 

269, 9aS 

Increase  since  last  year,  52,403  tons. 
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OmparaHve  9iuUiment  of  oommeroial  $tati8tie$  of  Buffalo  Bayou,  Texas,  for  fiscal  yeart 

1888  to  1895. 


Tear. 

YesselB 
UBlng 
bftjou. 

length. 

draft. 

MAximam 
tonnage. 

Trips 
made. 

Total 
tonnago. 

Ugg , 

Xumber. 
89 
64 
68 
68 
114 
112 
100 
112 

Feet. 
178 
173 
178 
162 
162 
162 
162 
162 

Feet. 
8 
7 
7 
6 

6.5 
8 

6.5 
6.5 

Tone. 
254 
254 
254 
358 
858 
413 
358 
358 

Number. 

920 

735 

617 

2,274 

3,345 

2,587 

3,000 

3,525 

Tone. 

im 

mo 

1391 

295,869 
398,452 
308,764 
307, 819 
889, 57i 

UB2 

\m 

I8M 

U86 

Transported. 


Teiff. 

Cotton 

andprod- 

ucte. 

Wood 
and  coal. 

Lumber 

and 
Bhinglee. 

General 
merchan- 
dise. 

Total 
weight. 

Total 
value. 

Total 
freight 
charges. 

IttS 

Tone. 
86,651 
53.855 
86,051 
94,017 

105,989 
80,506 
76,766 

141,101 

Tone. 
4,320 
3,456 
2,970 
9,810 

15,595 
8,348 

11,419 
9,972 

Tone. 

2,765 

1,221 

512 

622 

1,538 

1,001 

841 

452 

Tone. 
6,105 
2,018 
6,701 
3,638 
0,112 
16,706 
19.089 
8,943 

Tone. 
49,841 
60,560 
96,234 

ifc!  179 
106,646 
108,065 
160,468 

$5,132,323 
7,617,380 
13, 880, 766 
16,248,305 
13, 790, 650 
12, 836, 804 
12,262,667 
16, 243, 796 

$94,960 

\m 

98,794 

un 

154,715 

IMl 

156,906 

\m 

206,719 

iw 

175, 759 

]m 

169,906 

195 

259,926 

T7. 
IMPROVEMENT  OF  HARBOR  AT  BRAZOS  SANTIAGO,  TEXAS. 

The  project  for  the  improvement  of  this  harbor,  adopted  in  1881,  con* 
templated  the  construction  of  two  jetties  extending  out  into  the  Gulf 
of  Mexico,  the  object  being  to  fix  the  channel  over  the  bar  at  the  entrance 
to  the  haroor  and  to  deepen  it.  These  two  jetties  were  to  be  built  about 
l^SOO  feet  apart,  and  one,  the  south  or  Brazos  Island  Jetty,  to  be  3,630  feet 
long,  and  the  other,  the  north  or  Padre  Island  Jetty,  to  be  2,940  feet  long. 
Work  was  suspended  on  this  improvement  in  October,  1884,  the  Bra- 
zos Island  Jet^  having  been  completed,  and  the  subject  of  the  improve- 
ment referred  to  The  Board  of  Engineers  tor  report.  A  new  survey  was 
called  for,  -which  was  made  in  1887,  and  reported  on  September  29, 1887. 
The  report  showed  that  the  south  or  Brazos  Island  Jetty,  completed  in 
1B84,  had  practically  disappeared.  The  cost  of  an  improvement  to  con- 
Bist  of  two  parallel  jetties  placed  about  1,100  feet  apart  was  estimated 
at  $1,130,000,  and  it  was  stated  that  at  least  $600,000  should  be  avail- 
able before  work  was  commenced..  Adding  previous  expenditures  of 
I18&590.23  to  this  estimate  makes  the  revised  cost  of  the  improvement 
$1,318,590.23. 

Nothing  has  been  done  on  this  work  since  the  survey  made  in  1887, 
the  amount  of  money  available  having  been  too  small  to  warrant  com- 
mencing it. 

A  special  agent  was  employed  during  the  year  to  keep  a  record  of  all 
incoming  and  outgoing  trade.  Commercial  statistics  compiled  from 
this  record  are  herewith. 

The  conclusion  that  not  less  than  $600,000  should  be  available  before 
QDdertakingftirther  work  is  here  concurred  in,  though  it  is  not  asserted 
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Hm^I'  Mu^  t^iiMMim  uf  ouiiimei'oe  to  be  benefitcvd  justifies  such  an  expeadi- 
\\\\\^  \\\  tliiMtUU0«    Thei^i^eiuaiuBy  in  round  numbers,  $543,000  as  the  sum 
(ImM  )«iuuiltl  hti  t^ipropriated  for  the  fiscal  year  ending  June  30, 1897,  in 
\H\m^  V\^\\^Vi>Hii  orders  the  improvement  continued, 
t  MtiiUml  wiUmatwl  oo«t  of  the  work  as  reviaed  in  1888 $1,318,590.23 

AMHt^*Ul^^<**^^*'*^>*l*^^PP^P^^^^®^^*'"°^^'^^^ 247,500.00 

AuMimi|.«^x|»mul<ia  to  July  1, 1894 189,949.00 

A liMiuii i  ox |i»U(Uh)  durluff  fiscal  year 30. 00 

rM(i*liu|Mm(lod  to  July  1,  1895 189,979.00 

111  addition,  $0,000  was  appropriated  in  1878,  which  was  applied  to 
ptmioviutf  a  wreck. 

'I'he  work  is  located  in  the  collection  district  of  Brownsville.    The  nearest  light- 
huuHH  is  the  Brazos  Santiago  Light  on  Padre  Island. 

Jbutraot  of  appropriations  made  by  Congress  fw  improving  harbor  at  Brazos  Santiago,  Tex, 


By  act  of— 

June  14,  1880 $25,000 

March  3, 1881 75,000 

August  2,  1882 60,000 

July  5,  1884 25,000 


By  act  of— 

August  5, 1886 $37,500 

August  11, 1888 25,000 


Total 247,500 

Money  statement, 

July  1, 1894,  balance  unexpended $57,551.00 

Juiie  30,  1895,  amount  expended  during  fiscal  year 30.  OO 

July  1,  1895,  balance  unexpended 57,521.00 

July  1,  1895,  outstanding  liabilities 15.  OO 


July  1,  1895,  balance  available 57,506.00 

'  Amount  (estimated)  required  for  completion  of  existing  project 1, 071, 090. 23 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1897 543,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS  OF  BRAZOS    SANTIAGO,  TEX.,  FOR  THE  FISCAL  YEAR  ENDING 

JUNE  30,  1895. 

Vessels  using  the  harbor,  19  (4  steamers  and  15  sailing  vessels) ;  length  on  deck.  26 
to  220  feet ;  draft,  2  feet  to  8  feet  6  inches;  tonnage,  5  to  718  tons ;  trips  made  during 
the  year,  110  j  total  tonnage,  40,474  tons. 

Amount  and  value  of  freight  transported. 


Articlea. 

Tons. 

Approximate 
value. 

Approximate 
freight 
charj^ea. 

Wool  and  hides 

2,278 

902 

7,932 

$U3,400 

U,7S0 

420, 1S6 

$19,889 
5,408 
90  395 

Xfiim  ber 

0«n*rral  Tnerchandlffi^ 

Total 

11,202 

548,866 

115,187 

Decrease  since  last  year,  2,707  tons. 
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Comparative  Btatetnmi  of  oommeroial  itatUtios  of  Bratoi  Santiago  Harbor,  Texas,  fot 

theJiBcal  yean,  1888  to  1896. 


Year. 

YeBsels 

nsiiiff  liar* 

bor. 

Maximma 
length. 

Maximom 
draft. 

BCoximnm 
tonnage. 

Trips 
made. 

Total 
tonnage. 

1^88,., 

Number. 
12 
14 
20 
20 
15 
26 
18 
19 

Feet. 
241 
241 
219 
220 
220 
220 
220 
220 

Feet. 

.  10 

10 

9 

10.6 
9.4 
9.4 
9.4 
8.6 

Tons. 
678 
678 
717 
717 
717 
717 
718 
718 

Number. 
126 
158 
170 
120 
127 
158 
144 
110 

Tons. 
44. 741 
46, 319 
40.641 
44, 5:)6 
48,724 
44,927 
51,127 
40,474 

1889 - , 

1890 

]g91 

IfSQ           

1893 

1884         

1885 

Transported. 


Tear. 


1890. 
1891. 


1894. 
I9BS. 


Cotton. 


Tons, 


180 
80 


Wool  and 
hides. 


Tons. 
2.925 
3.080 
4,153 
3,218 
3.092 
2,469 
2,612 
2,278 


Lumber. 


Tons. 
2.324 
3,188 
2,938 
2.434 
1,865 
2,243 
2,521 


General 

merchan 

dise. 


Tons. 
9,8^7 
10,885 
14, 844 
15.092 
12, 538 
12. 711 
6,826 
7,982 


Total 
weight. 


Tons. 

15,166 

17,283 

22,015 

21,644 

17. 495 

17,423 

13.959 

11, 202 


Total 
value. 


$737,482 
820,315 
1,069,189 
1,061,082 
846,946 
811. 289 
611, 868 
548,366 


Total 
flight 
charges. 


$83,541 
78,140 
129,132 
160. 215 
165,852 
150,723 
129,660 
115. 187 


I 


T  8. 

PRELIMINARY  EXAMINATION  OF  COLORADO  RIVER  FROM  THE  MOUTH 
TO  THE  CITY  OF  WHARTON,  TEXAS. 

[Printed  tn  House  Ex.  Doc.  No.  141,  Fifty-third  Congress,  third  session.] 

office  of  the  chief  of  engineers, 

United  States  Army, 
Washington^  D.  C,  December  19j  1894, 
Sib  :  I  have  the  honor  to  submit  the  accompanying  copy  of  report  of 
December  12, 1894,  by  Maj.  A.  M.  Miller,  Corps  of  Engineers,  of  the 
results  of  a  preliminary  examination  of  Colorado  Eiver  from  the  mouth 
to  the  city  of  Wharton,  Tex.,  made  to  comply  with  requirements  of  the 
river  and  harbor  act  of  August  17, 1894. 

Major  Miller  is  of  opinion  that  the  river 'from  the  mouth  to  Wharton 
is  not  worthy  of  improvement  by  the  General  Government,  and  this 
opinion  is  concurred  in  by  the  division  engineer,  Col.  C.  B.  Oomstock, 
Corps  of  Engineers,  and  by  this  office. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig,  Oen.,  Chief  of  Engineers. 
Hon,  D.  S.  Lamont, 

Secretary  of  War. 


\ 


bepobt  of  maj.  a.  m.  miller,  corps  of  engineers. 

United  States  Engineer  Office, 

Galveston^  Tex.j  December  12^  1894. 
General:  In  compliance  with  instructions  contained  in  letter  from 
the  office  of  the  Chief  of  Engineers,  United  States  Army,  dated  Wash- 
ington, D.  O.,  August  20, 1894, 1  have  the  honor  to  report  as  follows 
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on  the  preliminary  examination  of  the  ^^  Oolorado  Biver  from  the  mouth 
to  the  city  of  Wharton,  Tex.^ 

The  examination  was  made  tinder  direction  from  this  office  in  October, 
18d4,  by  Mr.  S.  M.  Wilcox,  assistant  engineer. 

The  Oolopado  River  from  Wharton  to  its  month,  where  it  empties  into 
Matagorda  Bay,  has  a  southerly  course,  with  a  length  of  about  60  miles, 
flowing  through  Wharton  and  Matagorda  counties. 

This  portion  of  the  river  may  be  divided  into  three  sections:  First, 
the  section  from  Wharton  to  the  head  of  raft,  a  distance  of  about  SO 
miles :  second,  the  rafb,  which  covers  a  distance  of  about  15  or  20  mUes; 
and  third,  the  portion  from  the  lower  end  of  raft  to  the  mouth,  a  distance 
of  about  12  miles. 

The  first  section  of  the  river,  from  Wharton  to  the  raft,  flows  between 
bluff  banks,  heavily  timbered  for  a  distance  back  from  river  varying 
from  one-half  to  1^  miles;  the  height  of  banks  decrease  from  30  feet  at 
Wharton,  where  two  bridges  cross  the  river,  to  about  3  feet  at  head  of 
raft ;  the  range  between  high  and  low  water  is  about  15  feet,  the  bridges 
at  Wharton  have  a  clearance  of  about  15  feet  at  high  water. 

This  portion  of  the  river  varies  in  width  at  low  water  from  76  to  100 
feet,  and  has  several  sharp  bends.  There  are  several  sand  bars,  shift- 
ing with  each  rise,  with  a  depth  of  about  3  feet  over  them  at  low  water. 
The  depth  between  bars  is  about  5  feet  to  a  point  about  10  miles  above 
the  raft,  where  a  depth  of  4  feet  is  found,  and  from  this  point  the  water 
deepens  to  over  30  feet  at  head  of  raft,  the  raft  forming  a  lake  or  pool 
about  10  miles  in  length.  These  depths  were  obt.aiu^  by  soundings 
taken  at  low  water.  There  are  a  few  snags  in  this  portion  of  the  river, 
but  many  overhanging  trees. 

At  Bed  Bluff,  opposite  Bay  City,  which  is  situated  about  2  miles 
a^bove  the  head  of  raft,  the  banks  are  about  8  feet  high.  It  is  stated 
that  fifteen  years  ago  these  banks  were  20  or  30  feet  high,  thus  showing 
an  apparent  backing  up  of  the  water  by  the  raft  of  at  least  12  feet. 
There  is  a  slight  current  at  low  water  in  this  portion  of  the  river  of 
from  1  to  1 J  miles  per  hour  until  the  head  of  pool  above  raft  is  met, 
where  the  river  becomes  a  lake  or  pool  10  or  12  miles  long  and  about 
300  feet  wide,  with  several  small  outlets,  principally  on  the  west  side. 

The  second  or  raft  section  of  the  river  is  choked  and  filled  by  drift  of 
every  description.  The  big  raft,  300  feet  wide  and  6  miles  long,  is 
between  25  and  50  feet  in  depth,  and  is  practically  solid,  although  water 
percolates  through  it  at  low;  stages.  The  raft  has  large  trees  18  to  24 
inches  in  diameter  growing  on  its  surface,  and  is  said  to  be  building 
upstream  at  the  rate  of  5,000  feet  a  year.  The  rafts  form  a  chain,  becom- 
ing less  compact  and  solid  as  the  lower  portion  is  reached. 

The  present  raft  started  to  form  in  1860.  In  1853  a  canal  was  dug 
around  the  then  existing  raft,  and  the  present  raft  now  occupies  that 
channel.    The  total  len^h  of  the  chain  of  rafts  is  15  to  20  miles. 

The  third  section  of  river,  that  from  the  foot  of  the  chain  of  rafts  to 
the  mouth,  is  generally  over  10  feel  in  depth.  The  banks  are  from  6  to 
10  feet  high,  the  timber  thinning  out  as  the  mouth  is  reached.  At  the 
mouth,  where  the  river  empties  into  Matagorda  Bay,  there  is  a  mud 
bar  about  one-half  mile  wide,  with  about  18  inches  depth  on  crest  at 
mean  tide.  Scattered  over  this  bar  are  a  number  of  snags  and  drift 
The  bay  is  shallow  for  some  distance,  having  a  depth  of  from  2J  to  3 
feet  about  1  mile  from  the  town  of  Matagorda,  situated  at  the  mouth  of 
the  river. 

The  average  fall  of  the  river  from  Wharton  to  the  mouth  is  about 
two-tenths  foot  to  the  mile. 
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The  Colorado  Eiver  rises  from  10  to  18  feet  above  ordinary  low  water 
during  floods,  bringing  down  large  masses  of  drift;  frequently  trees 
120  feet  long  are  seen.  These  floods,  meeting  the  obstruction  of  the  raft, 
spread  out  over  a  territory  about  12  miles  square  to  a  depth  of  from  2  to 
10  feet.  Last  year  the  water  backed  up  to  within  15  miles  of  Wharton. 
The  lower  portion  of  Matagorda  County  is  not  now  subject  to  overflow, 
but  formerly  suffered  when  the  head  of  raft  was  nearer  that  locality. 
The  bottom  lands  are  idle,  though  fertile. 

COMMERCIAL  STATISTICS. 

It  has  been  very  difficult  to  obtain  any  authentic  information  in 
regard  to  the  commercial  statistics  of  the  Colorado  River.  Previous  to 
1853  there  seems  to  have  been  no  navigation.  Between  1853  and  1858 
a  steamer  made  two  trips  up  the  river  as  far  a^  Austin.  Since  that 
time  there  has  been  no  attempt  at  navigation  on  the  river. 

The  town  of  Wharton,  where  the  examination  of  the  river  began,  is  a 
place  of  firom  1,000  to  1,200  inhabitants.  The  Southern  Pacific  Bailroad 
here  crosses  the  river  and  is  the  ouly  available  means  of  transportation 
except  teaming.  The  town  is  the  county  seat  of  Wharton  County  and 
ships  8,000  or  10,000  bales  of  cotton,  and  some  cattle  and  hides,  annually. 

Bay  City,  30  miles  south  of  Wharton,  on  the  Colorado,  is  the  county 
seat  of  Matagorda  County.  It  is  at  present  of  no  commercial  impor- 
tance, as  it  is  only  3  or  4  months  of  age.  It  has  no  railroad  communi- 
cation. 

Matagorda,  situated  at  the  mouth  of  the  river,  has  about  500  inhab- 
itants and  does  little  or  no  business  except  to  furuish  supplies  to  the 
outlying  ranches.  There  is  some  cotton  raised  and  shipped  here,  but 
the  principal  industry  in  this  vicinity  is  cattle  raising.  There  is  no 
raOroad  here. 

The  country  tributary  to  the  Colorado  River  is  generally  grazing  land. 

From  the  above  statistics,  which  are  all  that  are  available,  it  will  be 
seen  that  if  the  river  were  rendered  navigable  there  would  be  very 
small  interests  benefited. 

In  order  to  render  the  Colorado  Eiver  navigable  the  snags  should  be 
destroyed,  overhanging  trees  cut,  and  the  raft  removed.  This  last 
would  be  a  very  costly  operation,  and  the  expenditure  is  not  justified 
by  the  needs  of  commerce. 

*K  the  raft  were  removed  the  level  of  low  water  would  be  much  low- 
ered, and  it  is  doubtful  if  low-water  navigation  would  be  improved. 

Turning  the  channel  of  the  river  by  canals  or  other  means  would  not 
be  justified,  in  my  opinion,  on  account  of  the  great  cost. 

An  examination  of  this  river,  with  the  view  of  removing  raft  at  its 
mouth,  was  made  in  December,  1890,  and  the  report  thereon  is  found 
in  the  Report  of  the  Chief  of  Engineers  for  1891,  page  1939  et  seq. 

There  is  forwarded  herewith  the  report  of  Mr.  Wilcox,  assistant 
engineer,  by  whom  the  present  examination  was  made,  to  which  atten- 
tion is  invited. 

On  account  of  the  great  cost,  I  am  of  the  opinion  that  the  Colorado 
Biver,  from  the  mouth  to  the  city  of  Wharton,  Tex.,  is  not  worthy  of 
improvement  and  that  no  survey  is  necessary. 
Very  respectfully,  your  obedient  servant, 

A.  M.  MiLLEB, 

Major  ^  Corps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 
(Through  Col.  C.  B.  Comstock,  Corps  of  Engineers,  Division  Engineer, 
Southwest  Division.) 
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[First  indorsement.] 

U.  8.  Engineer  Office,  Southwest  Division, 

New  Yorkj  December  17 ^  1894. 
Respectfully  forwarded  to  the  Chief  of  Engineers. 
For  the  reasons  stated  by  Mjgor  Miller,  I  do  not  think  the  improve- 
ment worthy  of  being  made  by  the  ITnitea  States. 

0.  B.  COMSTOCK, 

CoUmel  of  Engineers^  Bvt.  Brig.  Oen.^  XT.  8.  A., 

Division  Engineer. 


report  of  mr.  8.  m.  wilcox^  assistaltr  rngikber. 

United  States  Engineer  Office, 

Galvesiouy  Tex.,  Oetober  SO,  1894. 

Major  :  I  have  the  honor  to  report  as  follows  on  the  preliminary  examination  of 
the  Colorado  River,  from  Wharton  to  the  mouth. 

In  accordance  with  instructions  contained  in  letter  of  October  15,  1894,  I  left 
Galveston,  October  16,  arriving  in  Wharton,  October  17.  Here  I  met  Messrs.  J.  6. 
Barbee,  W.  F.  Linn,  and  J.  G.  Rieves,  and  with  their  assistance  endeavored  to  hire 
or  buy  a  skiff  to  go  down  the  river  in.  Failing  to  secure  boat,  I  left  Wharton  on 
the  morning  of  the  18th,  in  team,  accompanied  by  Mr.  J.  G.  Rieves,  for  Bay  City, 
near  head  of  the  big  raft,  at  a  distance  of  30  miles  from  Wharton,  reaching  Bay  City 
same  evening.  Here  I  met  Mr.  G.  M.  Magill,  of  the  Bay  City  Company,  who  had 
come  down  river  from  Wharton  some  ten  days  before  my  arrival.  *>om  my  talk 
with  him  and  information  obtained  from  old  inhabitants  along  the  river,  from  the 
people  of  Wharton  and  Matagorda  and  my  own  observation^  I  am  enabled  to  report 
as  follows : 

The  river. — ^The  Colorado  River  is  separated  by  nature  into  three  parts.  The  first, 
a  distance  of  about  30  miles  between  Wharton  and  head  of  raft;  the  second,  a  dis* 
tance  of  between  15  and  20  miles,  covered  by  raft,  and  third,  from  lower  end  of  raft 
to  mouth,  a  distance  of  about  12  miles. 

First  »ecti4>n. — From  Wharton  to  head  of  rafb  the  river  runs  between  bluff  banks 
heavily  timbered  for  a  distance  back,  ranging  from  one-half  to  1^  miles  and  some- 
times more,  gradually  decreasing  in  neight  from  about  30  feet,  where  two  bridges 
cross  at  W^harton,  to  about  3  feet  near  head  of  raft.  Range  between  high  and  low 
water  is  from  15  to  18  feet,  giving  bridges  at  Wharton  a  clearance  of  about  15  feet 
above  high  water. 

There  are  several  sharp  bends,  but  as  width  of  river  is  from  75  to  100  feet  they 
would  cause  but  little  trouble.  There  are  several  sand  bars,  shifting  with  each  rise, 
but  at  present  holding  about  3  feet  with  river  at  low  stage;  general  depth  5  feet 
until  within  10  miles  of  raft,  where  water  deepens  from  4  to  no  bottom  at  30  feet. 

There  are  not  many  snags,  but  manv  overhanging  trees. 

At  Red  Bluff,  opposite  Bay  City,  the  banks,  I  am  told,  were  20  or  30  feet  high 
some  fifteen  years  ago ;  they  now  are  only  about  8  feet  above  the  surface  of  stream. 

There  is  a  slight  current  of  about  1  or  1^  miles  per  hour  until  within  10  or  12  miles 
of  raft,  where  the  river  becomes  a  lake  10  or  12  miles  long  and  about  300  feet  wide, 
with  several  small  outlets,  principally  on  the  west  side. 

Second  section. — From  the  head  of  rafts,  about  3  miles  below  Elliotts  post-office,  to 
the  lower  end  of  last  raft  the  river  is  tilled  with  all  kinds  of  drift.  The  big  raft, 
300  feet  wide,  5  miles  long,  and  between  25  and  50  feet  thick,  is  practically  solid, 
although  water  passes  through  it.  This  raft  has  raised  the  surface  of  the  river  over 
20  feet,  forming  lake  spoken  of  above.  The  rafts  are  formed  of  all  kinds  of  drift, 
and  are  said  to  oe  building  upstream  at  the  rate  of  5,000  feet  per  year.  Large  trees, 
18  to  24  inches  in  diameter,  are  growing  on  the  rafts.  The  rafts  form  a  chain,  becom- 
ing less  solid  as  we  proceed  down  river. 

The  present  raft  started  to  form  about  1860.  In  1853  a  canal  was  dug  around  the 
raft  then  in  river,  and  present  raft  occupies  that  chaunel. 

There  are  said  to  be  6  or  8  rafts  in  the  river,  covering  a  distance  of  between  16  and 
20  miles. 

Third  section. — ^From  end  of  last  raft  to  bar  at  present  mouth  of  river,  a  distance  of 
between  10  and  15  miles,  the  river  is  deep,  generally  over  10  feet,  banks  6  to  10  feet 
high,  timber  thinning  out  as  mouth  is  reached.  At  mouth,  where  river  empties  into 
Matagorda  Bay,  there  is  a  mud  bar  about  one-half  mile  wide,  with  about  18  inches 
on  crest  at  ordinary  tide ;  scattered  over  this  flat  are  a  number  of  lar^e  snags,  making 
navigation  at  night  rather  dangerous  for  such  boats  as  can  come  into  the  river  at 
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Matagorda.  The  bay  is  very  shallow  for  some  distance,  having  from  2^  to  3  feet 
aboat  i  mile  in  front  of  town. 

The  average  fall  of  river  from  Wharton  to  mouth  is  about  two-tenths  of  a  foot  per 
mile  of  river. 

Floods, — The  Colorado  River  rises  from  10  to  18  feet  above  ordinary  low  water, 
brining  down  large  masses  of  drift;  frequently  trees  120  feet  long  are  seen.  The 
fiood  ^vrater  striking  raft  spreads  out  over  adjoining  lands,  covering  a  territory  of 
aboat  12  miles  square  to  a  depth  of  from  2  to  10  feet.  Last  year  high  water  was 
within  15  miles  of  Wharton,  and  I  am  informed  caused  considerable  uneasiness  at 
that  place.  The  lower  portion  of  Matagorda  County  does  not  suffer  at  present,  but 
did  years  ago  when  raft  was  nearer  to  them. 

The  bottom  lands  are  idle,  and,  although  very  fertile,  a  number  of  families  have 
moved  away,  fearing  to  remain  near  the  river ;  about  40  families  are  now  living  along 
both  sides  of  river,  between  Wharton  and  Matagorda. 

Cfawimereial, — Previous  to  1853  there  seems  to  havQ  been  no  navigation  of  the  Col* 
flrado.  Between  1853  and  1868  a  steamer  made  two  trips  up  the  river  as  far  as  Austin ; 
since  then  there  has  been  no  attempt  at  navigating  the  river. 

The  town  of  Wharton,  of  about  1,000  or  1,200  inhabitants,  is  the  only  town  of 
importance  on  this  portion  of  the  river.  It  is  the  county  seat  of  Wharton  County, 
Mid  ships  8,000  or  10,000  bales  of  cotton,  som^  cattle  i»nd  hides. 

The  SoathArp  Pacific  is  the  poly  railroad. 

Bay  City,  30  miles  south  of  Wharton,  present  county  seat  of  Matagorda  County, 
is  at  present  of  no  commercial  importance,  as  it  is  only  about  three  or  four  montns 
ffage.     Horailro^. 

HBi^f^oTdtk,  the  fonner  county  se^t  of  Matagorda  County,  is  pf  about  500  iuha>- 
rtants  and  does  U^tle  or  no  business  outside  of  furnishing  necessaries  to  the  outlying 
lanehee. 

Tlwce  is  flone  cotton  raised  and  shipped,  but  the  principal  industry  is  cattle  raising. 

There  is  no  railroad. 

The  country  trihutarv  to  the  Colorado  River  is  for  the  most  part  grazing  lands. 

For  forther  information,  I  respectfhlly  call  your  attention  to  the  attached  letteis 
from  the  citizMis  of  Wharton  and  Matagorda  and  Port  Lavaca. 

Impr^vemmtB, — ^It  would  be  a  very  expensive  undertaking  to  remove  rafts  in  the 
Colorado  River;  a  canal  oould  be  excavated  aroun4  them,  tarniag  channel  of  river. 

I  am  much  indebted  to  Messrs.  J.  G.  Barbee,  W.  F.  Linn,  and  J.  O.  Rieves,  of 
Wharton;  Bir.  G.  M.  Magill,  of  Bay  City;  Mr.  Wordsworth,  of  Matagorda,  and  Judge 
Mahan,  of  Port  Lavaca,  for  information  and  facilities  furnished  me  during  my 
xnapection. 

Very  respectfully,  your  obedient  servant, 

S.  M.  Wilcox,  AaH^tant  Engineer, 
Maj.  A.  M.  Miller, 

Corpe  of  EngineerSf  U.  8,  A, 

NoTB. — ^The  citizens  of  Wharton  claim  that  opening  the  Colorado  River  to  naviga- 
tion would  reduce  their  freight  rates  from  30  to  50  per  cent,  and  would  open  the 
lands  adjacent  and  tributary  to  the  river  to  settlement,  thus  increasing  the  value  of 
the  country  and  output  many-fold.  Letters  promised  from  Wharton  and  Port  Lavaca 
weue  not  fnmisbed. 

S.  M.  W. 


LETTER  or  MR.    D.   P.   MOORE,   COUNTY  TREASURER. 

Matagorda,  Tex.,  October  £6, 1894. 

DkaB  Sib:  Replying  to  your  inquiries  in  regard  to  country  affected  by  raft  in 
Colorado  River,  will  briefy  state  the  following  facte :  The  raft  that  now  impedes 
navigation  and  completely  dams  up  the  river  is  composed  of  a  solid  mass  of  drift, 
occupying  8  or  4  miles  of  the  river  bed.  Raving  originally  formed  at  or  near  the 
Bonth  of  the  river,  it  is  now  some  19  miles  in  an  air  line  from  its  mouth,  and  is  con- 
stantly forming  and  building  upward  during  freshets,  and  thereby  submerging  new 
eonntnr  yearly,  doing  a  ^reat  deal  of  damage  to  farmers,  in  some  instances,  where 
tliey  are  located  3  or  4  miles  from  the  channel  of  the  river,  submerging  thousands  of 
seres  of  fine  lands. 

Iliisxivsr  Is  one  of  the  largest  in  the  State,  and  convevs  a  large  volume  of  water  at 
low  Bttkge,  and  if  freed  from  raft  or  opened  around  through  some  chain  of  lakes 
that  flank  the  river  it  would  make  a  fine  navigable  waterway  for  considerable 
distance. 

The  counties  of  Wharton  and  Matagorda,  through  which  Hie  river  runs  and  so  dis- 
«0lnNisly  affects  by  its  overflows,  are  probably  the  most  fertile  counties  in  the  State 
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and  are  now  rapidly  settling  up  with  a  thrifty  class  of  farmers.  Besides  this,  the 
county  of  Mata^forda  is  bnildinff  a  new  county-seat  town  within  2  miles  of  the  liver, 
at  a  point  about  3  miles  above  the  raft,  and  will  expend  $40,000  or  $50,000  in  county 
buildings.  For  these  and  other  reasons  that  I  can  not  briefly  state  it  seems  that  this 
stream  is  worthy  of  an  actual  survey,  and  this  I  trust  the  Department  will  grant. 
Respectfully, 

D.  P.  Moore,  County  Treasurer. 
Mr.  S.  M.  Wilcox,  Galveston,  Tex. 


PRELIMINARY  EXAMINATION  OF  GUADALUPE  RIVER,  TEXAS,  FROM  ITS 
MOUTH  TO  THE  CITY  OF  CUERO. 

[Printed  in  House  Ex.  Doo.  No.  155,  Fifty-third  Congreas,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  B.  C,  December  21, 1894. 
Sir  :  I  have  the  honor  to  submit  the  accompanying  copy  of  report  of 
December  13,  1894,  by  Maj.  A.  M.  Miller,  Corps  of  Engineers,  of  the 
results  of  a  preliminary  examination  of  Guadalupe  Eiver  from  its 
mouth  to  the  city  of  Cuero,  Tex.,  made  to  comply  with  requirement's 
of  the  river  and  harbor  act  of  August  17, 1894. 

It  is  the  opinion  of  Major  Miller  that  the  river  from  its  mouth  to 
Cuero  is  not  worthy  of  improvement  by  the  General  Government,  and 
this  opinion  is  concurred  in  by  Col.  C,  B.  Comstock,  Corps  of  Engineers, 
division  engineer,  and  by  this  office. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Qen.,  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


report  of  maj.  a.  m.  miller,  corps  of  engineers. 

United  States  Engineer  Office, 
Galveston^  Tex.,  December  13, 1894. 

General:  In  compliance  with  instructions  contained  in  letter  from 
the  office  of  the  Chief  of  Engineers,  United  States  Army,  dated  Wash- 
ington, D.  C,  August  20, 1894, 1  have  the  honor  to  make  the  foUowing 
report  on  the  examination  of  the  "Guadalupe  River  from  its  mouth  to 
the  city  of  Cuero,  Tex.:" 

An  examination  of  the  Guadalupe  River  jfrom  its  mouth  to  Cuero  was 
made  in  October,  1894,  by  Mr.  S.  M.  Wilcox,  assistant  engineer,  whose 
report  is  forwarded  herewith  and  to  which  attention  is  invited. 

Previous  examinations  of  this  river  were  made  in  1874,  under  the 
direction  of  Capt.  C.  W.  Howell,  Corps  of  Engineers  (see  Report  Chief 
of  Engineers  for  1875,  p.  924  et  seq.),  and  in  1889,  under  the  direction  of 
Maj.  O.  H.  Ernst,  Corps  of  Engineers  (see  Report  Chief  of  Engineers 
for  1889,  p.  1577  et  seq.). 

The  Guadalupe  River  from  Cuero  to  its  mouth  flows  in  a  southerly 
direction,  slightly  inclining  to  the  eastward.  It  flows  through  Dewitt, 
Victoria,  and  forms  part  of  the  boundary  between  Refugio  and  Calhoun 
counties.  Its  length  from  Cuero  to  the  mouth,  where  it  empties  into 
San  Antonio  Bay,  is  about  62  miles.    It  has  a  velocity  at  low  water  of 
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I  from  1  to  IJ  miles  per  hour.  Between  Ouero  and  Victoria,  a  distance 
"  of  about  26  miles,  there  is  a  fall  of  6  feet.  Three  feet  of  this  fall  occurs 
at  a  point  aboat  halfway  between  those  places,  at  what  is  said  to  be  the 
.  remains  of  an  old  dam  in  the  river,  over  which  there  is  about  10  inches 
rf  water  at  low  stage.  From  Victoria  to  the  mouth  the  fall  is  about 
two-tenths  of  a  foot  to  the  mile.  The  bed  of  the  river  is  alternately  clay 
md  gravel.  The  blufls  vary  in  height  from  25  to  40  feet  until  near  the 
iDouth,  where  the  banks  are  but  3  or  4  feet  high,  reaching  back  3  or  4 
miles  to  the  bluff  of  the  prairie.  The  banks  show  no  signs  of  gravel 
except  at  Victoria.  Above  Cuero  rock  crops  out. 
The  river  is  crossed  by  five  bridges — three  iron  highway  bridges  at 
Caeio  and  one  highway  and  one  railroad  bridge  at  Victoria — all  having 
iheir  lower  chords  about  50  feet  above  low  water.  The  range  between 
^igh  and  low  water  is  from  15  to  25  feet;  the  depth,  except  at  the  old 
dam  above  mentioned,  varies  between  Cuero  and  Victoria  from  2J  to  15 
fet,  and  from  3  to  15  feet  between  Victoria  and  the  mouth.  There  are , 
I  few  deep  (marked)  bends,  the  longest  being  just  below  Victoria.  Tlie 
bar  at  the  mouth  of  the  river,  where  it  empties  into  San  Antonio  Bay, 
is  very  soft,  and  has  a  depth  of  3  feet  over  it. 

OBSTRUCTIONS. 

Between  Cuero  and  Victoria  there  are  about  ten  gravel  shoals,  with 
from  2J  to  3  feet  of  water  over  them,  and  one  small  fall  of  2  to  3  feet, 
aid  to  be  the  remains  of  an  old  dam,  which  is  about  halfway  between 
Cuero  and  Victoria.  There  are  few  snags,  but  many  overhanging  trees, 
ifl  this  ])ortion  of  the  river. 

From  Victoria  to  Kempners  Bluff,  a  distance  of  about  25  miles,  the 
nver  is  fall  of  snags  for  about  8  or  9  miles,  and  several  small  rafts  are 
»et  with.  These  rafts  are  about  75  feet  long,  50  feet  wide,  and  10  feet 
<i€ep.  For  the  next  10  miles  below  the  river  is  wider  and  freer  from 
«iag8,  being  about  100  feet  in  width,  the  depth  from  4  to  10  feet.  At 
tbe  head  of  the  big  raft,  about  18  miles  below  Victoria,  a  cut  has  been 
J^ade  across  the  neck  of  the  bend  3,000  feet  in  length,  giving  a  clear 
jver  for  about  3  miles.    The  rafts  are  of  recent  formation.    From  the 

Bwt  of  these  rafts  the  only  obstructions  are  snags  and  overhanging 
{^8  until  rafts  near  the  mouth  of  the  river  are  reached;  around  these 
»  tatter  a  channel  has  been  cut,  giving  6  feet  depth,  with  a  width  of  30 
■  feet 

NAVIGATION. 

Previous  to  the  war  there  were  five  steamers  navigating  this  riyer 
^een  Indianola  and  Victoria.  No  information  could  be  obtained  rela- 
wve  to  navigation  above  Victoria.  There  are  no  crafts  navigating  the 
^er  at  present.  It  is  stated  that  the  river  was  clear  before  the  war, 
"tttwas  closed  by  obstructions,  by  orders  from  General  Magruder,  to 
prevent  gunboats  from  running  up  the  river;  the  present  rafts  were 
toted  in  this  manner.  The  boats  navigating  the  river  before  the  war 
^^ed  cotton,  hay,  cattle,  hides,  wood,  etc. 

OOMMEBCIAL  STATISTICS. 

Caere,  the  county  seat  of  Dewitt  County,  situated  about  60  miles 
^m  the  mouth  of  the  river,  is  a  town  of  about  8,000  inhabitants,  and 
^  about  16,000  bales  of  cotton,  10,000  head  of  cattle,  hides,  etc. 
*ne  railways  here  are  the  Southern  Pacific  and  the  San  Antonio  and 
^fwiaas  Pass.    The  latter,  I  am  informed,  is  controlled  by  the  former. 
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Victoria,  the  county  seat  of  Victoria  County,  about  26  miles  below 
Cuero,  has  about  10,000  inhabitants,  and  ships  8,000  to  10,000  bales  of 
cotton  and  about  15,000  head  of  cattle,  hides,  etc.  The  only  railroad  is 
the  Southern  Pacific,  For  information  concerning  Victoria  see  letter 
of  Mr.  J,  M»  Brownson. 

Between  Cuero  and  Victoria  the  country  is  farmed,  but  below  Vic- 
toria it  is  given  up  to  grazing. 

From  the  above  facts  it  would  appear  that  by  clearing  out  the  riveF 
a  navigation  of  3  feet  at  low  water  could  be  obtained.  This  would 
undoubtedly  be  valuable,  and  might  induce  or  create  a  commerce  on  the 
river  and  also  by  competition  decrease  freight  rates,  but  such  a  com- 
merce would  require  improvements  at  the  mouth  of  the  river.  At 
present  there  are  no  facilities  for  such  a  trade,  as  the  entrances  to 
Aransas  Pass  and  Matagorda  Bay  are  not  in  a  condition  to  invite 
remunerative  navigation. 

In  view  of  the  above  facts,  I  am  of  the  opinion  that  the  Guadalupe 
Biver,  from  its  mouth  to  Cuero,  Tex.,  is  not  worthy  of  improvemtfit,  aod 
that  a  survey  is  not  necessary. 

Very  respectfully,  your  obedient  servant, 

A.  M.  MiLLEB, 

Major  J  Corps  o/Hngineers. 
Brig.  Gen.  Thomas  L.  Casbt, 

Chief  of  Engineers^  U.  8,  A. 
(Through  Col.  C.  B.  Oomstock,  Corps  of  Engineers,  Division  Engineer, 
Southwest  Division.) 

[First  Indonement.! 

IT.  S.  EiiraiNEEB  Office,  Southwest  Division, 

New  Tori,  Deomber  19y  1894, 
Respectfully  forwarded  to  the  Chief  of  Engineers. 
For  the  reasons  stated  by  Major  Miller,  I  do  not  think  this  river 
worthy  of  improvement  by  the  United  States. 

C.  B.  COMSTOOK, 

Colonel  of  JBnffineerSy  Bvt  Brig.  Oen.,  U.  S.  A.j 

Division  Engineer. 


report  of  mr.  s.  m.  wilcox,  assistant  engineer. 

United  States  Engineer  Office, 

Galveston,  Tex.,  October  SO,  1894, 

Major  :  I  hsve  the  honor  to  report  as  follows  on  the  preliminary  examination  of 
the  Unadalnpe  Riyer  from  Cnero  to  the  month : 

In  acoordanoe  with  orders  of  October  15, 1894, 1  left  Galveston  October  16,  and  after 
examining  Colorado  River  proceeded  from  Port  Lavaca,  on  the  morning  of  October 
22, 1894,  and  arrived  at  mouth  of  Guadalupe  River;  hired  boatman  and  boat  and  pro- 
eeeded  np  river  for  some  distance.  On  this  trip  I  met  Capt.  Amos  Jordan,  wKo 
navigated  the  river  previous  to  1858;  from  him  I  obtained  a  large  amount  of  valuable 
information  as  to  past  and  present  conditions  of  the  Guadalupe  Rivor.  From  month 
I  worked  upstream,  finishing  at  Cuero.  In  this  report  I  commence  at  Cuero  and 
proceed  downstream. 

The  river. — The  Guadalupe  River  from  Cuero  to  mouth  flows  with  a  current  of  fh>m 
1  to  li  miles  per  hour  at  low  stages,  between  bluff  banks  ranging  from  25  to  40  feet 
in  height  until  near  mouth,  where  banks  are  but  3  or  4  feet  high,  reaching  back  3  or 
4  miles  to  the  bluffs  of  the  prairies ;  banks  ouite  heavi]  v  timbered  from  water's  edge 
back  from  river  for  a  distance  of  from  500  feet  to  li  miles,  being  mostly  willow  and 
eottonwood.  Approximate  fall  is  about  6  feet  in  26  miles  between  Cuwo  and  Vio- 
toriai  there  being  a  single  fall  of  about  3  feet  abont  halfway  between  these  pla^ee^ 
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frnnYiotoria  to  mouth  the  natural  fall  is  about  two-tenths  foot  to  the  mile  of  river; 
'  ted  of  river  is  alternately  clay  and  gravel,  banks  show  no  signs  of  gravel,  except  at 
Tictoria  and  above  Cuero,  where  rocks  crop  out. 

TTie  river  is  crossed  by  five  bridges,  three  iron  highway  bridges  at  Cuero,  with  about 
iO  feet  between  lower  chord  and  low-wat-er  mark ;  at  Victoria  one  railway  bridge 
•Soathem  Pacific  Railway),  and  one  highway  bridge  at  about  same  heisht  as  bridge 
rt  Cuero.  The  range  between  high  and  low  water  is  between  15  and  25  feet.  Depths 
aiige  between  2^  and  15  feet  between  Cuero  and  Victoria,  and  from  3  feet  to  no 
bottom  at  15  for  remainder  of  distance. 

^There  are  few  bad  bends,  the  worst  being  just  below  Victoria.  Width  of  river  from 
0  to  150  feet,  with  numerous  ^nags,  rafts,  etc.  The  river  empties  into  San  Antonio 
fey;  channel  depth  about  6  feet ;  bar  at  mouth  has  3  feet ;  very  soft.  About  18  miles, 
fcy  river,  below  Victoria  there  is  a  cut-off  3,000  feet  Ibng,  100  feet  wide,  and  6  to  10 
feet  deep,  with  swift  current.  This  turns  river  around  big  raft,  and  was  excavated 
by  citizens  of  Victoria. 

Obvtnictums. — From  Cuero  to  Victoria  there  are  about  10  gravel  shoals,  with  from 
4  to  8  feet  on  them,  and  one  small  fall  of  between' 2  and  3  feet,  said  to  be  remains 
tf  old  dun.  This  is  about  halfway  between  Cuero  and  Victoria.  There  are  few 
nags  and  many  overhanging  trees  on  this  portion. 

mm  Victoria  to  Eempners  Bluff,  a  distance  of  about  25  miles  by  river,  the  river 
B  full  of  snags,  and  for  the  first  8  or  9  miles  several  small  rafts,  partly  obstructing 
riTer,  are  encountered.  These  rafts  are  about  75  feet  long  by  50  feet  wide  by  10 
fe<tdeep.  For  next  10  miles  to  big  raft  river  is  wider  and  clearer  of  snags,  being 
^tlOO  feet  or  more  in  width.  Depth,  4  to  no  bottom  at  10  feet;  no  bad  bars,  ana 
ivo  bad  bends,  the  first  bad  bend  3  miles  below  Victoria,  about  900  feet  across  and 
H  miles  around.  The  second,  6  miles  below  Victoria,  150  feet  across  and  li  miles 
troond. 

At  head  of  big  raft,  some  18  miles  below  Victoria,  the  citizens  have  changed  chan- 
B«l  of  river  by  excavating  canal  through  neck  of  bend  3,000  feet  in  lengUi,  giving 
jirer  clear  channel  for  about  3  miles,  when  another  raft  is  met,  filling  river  from 
m  to  bank.  This  raft  is  of  recent  formation  and  could  be  easily  removed.  From 
^  to  within  3  or  5  miles  of  mouth  of  river  no  more  rafts  are  reported,  but  about 
ame  conditions  exist  as  to  snags  and  overhanging  trees  as  in  upper  river. 

The  raflis  at  mouth  of  river  are  small,  being  three  in  number,  and  about  75  feet  by 
^  feet  by  15  feet  in  dimension.  They  are  about  one-half  mile  apart,  and  last  one 
I^Qt  1^ miles  above  mouth.  There  is  a  channel  out  through  them  near  west  bank. 
King  about  30  feet  wide  and  6  feet  deep.  Although  this  portion  of  river  is  full  of 
JiDiken  logs,  nowhere  did  I  get  less  than  6  feet  depth  except  at  mouth,  where  I  got 
*fejBt  on  bar,  soft  mud. 

Mvigation. — ^Previous  to  civil  war  there  were  five  steamers  plying  on  river  between 
JQitnola  and  Victoria.  I  could  obtain  no  information  relative  to  navigation  above 
Victoria.  * 

CMt.  Amos  Jordan,  a  former  pilot,  informed  me  that  river  was  clear,  and  was 
CiMndup  by  orders  of  Oeneral  Magruder,  to  prevent  gunboats  ascending  river;  the 

I"  pwent  ntft  started  this  way.    These  statements  are  corroborated  by  citizens  of 
'ictoria.  These  boats  carried  cotton,  hay,  cattle,  hides,  wood,  etc. 
^fnmercial. — Cuero,  county  seat  of  Dewitt  County,  is  of  about  8,000  inhabitants, 
;  S^^Ps  about  16,000  bales  of  cotton,  about  10,000  head  of  cattle,  with  hides,  etc. 
^  ^M  Southern  Pacific  Railway  is  the  only  railroad. 
,  ^toria,  county  seat  of  Victoria  County,  about  10,000  inhabitants,  ships  8,000  or 
5'»'W  hales  of  cotton,  about  15,000  head  of  cattle,  with  hides,  etc.    The  Southern 
^^c  Railway  is  the  only  road. 

^•tween  Cuero  akid  Victoria  the  county  is  given  up  to  farming^  but  below  Vic- 
""•  the  county  is  used  for  grazing. 

*  «  «  •  *  «  * 

I  am  indebted  to  the  following  gentlemen  for  information  and  assistance  during 
j7iBBpeotion:  Messrs.  Linn  &  Dunlop,  H.  G.  Austin,  and  W.  A.  Woods,  of  Victo- 
"*j  0.  Bushnell  &  Co.,  H.  Runge  &  Co.,  and  Mr.  D.  Heaton,  of  Cuero. 
Piiuj  ^"^^o'  information  as  to  the  present  and  prospective  commerce  of  the 
^5*«iupe  River,  I  respectfully  call  your  attention  to  the  attached  letters  from  the 
'^^itWi  of  Cuero  and  Victoria. 

Very  respectfully,  your  obedient  servant, 

S.  M.  Wilcox,  Atsistant  Engineer, 

^j.  A.  M.  Miller, 

Corp«  of  Engineers,  U,  S,  A. 
^OTE.— Letters  promised  from  Cuero  were  not  famished. 
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LETTER    FROM    MR.    J.    M.    BROWNSON,    FREBIDENT    FIRST     NATIONAL     BANK    OF 

VICTORIA,  TEX. 

Victoria,  Tex.,  November  17, 1894, 
Dear  Sir  :  I  mast  andertake  to  give  you  the  information  you  asked  Mr.  Danlap 
for.     I  have  iir^ed  him  and  Mr.  Linn  to  reply  to  your  letter^  but  they  were  too 
closely  occupied  with  the  election  and  its  results.    I  am  fearful  it  is  too  late  for  your 
purpose,  but  I  will  give  you  such  iuformation  as  I  have  beeu  able  to  gather. 

The  annual  shipment  of  freight  by  rail  from  Victoria  station,  exclusive 

of  cotton  and  cattle pounds. .  12, 000,  000 

Cotton,  about bales..  8,000 

Car  loads  of  horses,  cattle,  mules,  and  hogs 140 

Freight  received pounds..  ,27,218,000 

Products  of  county  not  exported : 

Corn bushels..  375,000 

Potatoes,  sweet do 50,000 

Potatoes,  Irish do 10,000 

Pease do 1,000 

Hay,  cultivated  and  wild tons..  15,000 

Sugar  cane,  made  into  sirup,  about barrels. .  500 

Sorghum  cane tons. .  3, 000 

Our  county  is  rapidly  settling  up  now  with  farmers,  a  large  majoritv  of  whom 
are  from  the  counties  of  Travis  and  Fayette.  We  have  gained  quite  200  families 
within  the  last  two  years,  so  that  we  may  reasonably  expect  a  large  and  continuous 
increase  in  production  of  all  the  articles  named.  Lower  rates  of  freight  to  Galves- 
ton, Houston,  and  New  Orleans  would  immediately  increase  the  iwoduction  of  hay 
and  corn  especially,  and  many  other  things  that  we  export  would,  of  course,  be 
largely  increased.  We  have  made  this  year  a  very  heavy  crop  of  cotton  and  hay, 
but  our  corn  crop  was  not  so  good  on  account  of  failure  of  rains  at  the  proper  time. 
Should  you  desire  further  information  and  will  propound  questions  to  me  I  will 
give  prompt  and  reliable  answers. 
Very  respectfully, 

J.  M.  Brownson. 
Mr.  S.  M.  Wilcox, 

United  States  Aeeieiani  Engineer y  Galveston,  Tex, 


T  lo, 

PRELIMINARY  EXAMINATION  OF  THE  BAR  AND  HARBOR  AT  BRAZOS 

SANTIAGO,  TEX. 

[Printed  in  Houbg  Ex.  Doc.  No.  140,  Fifty-third  Congress,  third  session.] 

Office  of  the  Chief  of  ENaiNEKRS, 

United  States  Army, 
Washington,  D.  C,  December  18 y  1894. 
Sir  :  The  river  and  harbor  act  of  August  17, 1894,  provides  for  a 
preliminary  examination  of  the  bar  and  harbor  at  Brazos  Santiago, 
Tex.,  and  the  duty  of  making  this  examination  was  assigned  to  Maj. 
A.  M.  Miller,  Corps  of  Engineers,  and  I  have  the  honor  to  submit  the 
accompanying  copy  of  his  report  of  December  11, 1894,  on  the  subject. 
Major  Miller  is  of  opinion  that  this  harbor  at  present  is  not  worthy 
of  improvement  by  the  General  Government.    This  opinion  of  Major 
Miller  is  concurred  in  by  Col.  C.  B.  Comstock,  Corps  of  Engineers, 
division  engineer,  and  by  this  oflBce. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Qen.y  Chief  of  Ungineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War, 
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report  of  maj.  a.  m.  miller,  corps  of  engineers. 

United  States  Engineer  Office, 

Oalveston,  Tex.y  December  11, 1894, 

General:  In  compliance  with  instructions  contained  in  letter  from 
office  of  the  Chief  of  Engineers,  United  States  Army,  dated  Washing- 
ton, D.  C,  August  20,  1894, 1  have  to  report  as  follows  on  the  prelimi- 
nary examination  of  *'bar  and  harbor  at  Brazos  Santiago,  Tex." 

Tbe  information  in  possession  of  this  office  is  sufficient  without 
recourse  to  an  actual  examination  of  the  bar  and  harbor  at  Brazos 
Santiago,  Tex. 

All  examination  of  this  locality  was  made  by  Lieut.  H.  M.  Adams, 
Corps  of  Engineers,  in  February,  1871.  From  this  examination  it  was 
ascertained  that  the  depth  of  water  over  the  bar  at  the  entrance  to  the 
harbor  was  7  feet  at  high  water,  with  a  shifting  channel.  The  depth  in 
the  harbor  was  at  that  time  27  feet,  and  the  estimated  cost  of  improve- 
ment at  that  time,  by  the  construction  of  one  jetty,  was  $775,000. 

Tbe  report  states  that  the  necessities  of  commerce  at  the  time  did 
not  seem  to  call  for  such  an  expenditure.  The  commercial  statistics 
showed  in  1869  the  arrivals  and  departures  to  be  102  vessels;  tonnage, 
^110;  and  in  1870,  arrivals  and  departures,  86;  tonnage,  40,176. 

A  survey  of  this  locality  was  made  in  1881,  under  the  direction  of 
Xaj.  S.  M.  Mansfield,  Corps  of  Engineers,  who  submitted  a  project  for 
teimning  the  channel  across  the  bar  and  the  maintenance  of  a  suit- 
able harbor  inside  the  pass  by  constructing  two  jetties  at  mouth  of 
entrance  extending  to  the  12-foot  curve,  and  of  a  dam  from  Point  Isabel 
|o  Brazos  Santiago.  The  south  jetty  was  to  be  3,630  feet  and  the  north 
j%  2,940  feet  long.  The  estimated  cost  of  this  improvement  was 
w78,084.5O.  This  project  was  submitted  to  the  Board  of  Engineers  in 
1881,  who  approved  of  it,  so  far  as  the  application  of  available  funds 
^ould  permit,  to  construction  of  south  jetty. 

The  construction  of  south  jetty  was  commenced  in  1882  and  was  con- 
ftiued  until  1884,  when  oi)erations  were  suspended  for  lack  of  funds. 
During  that  time  3,956  feet  of  jetty  was  constructed. 

Ihe  subject  of  this  improvement  was  referred  to  a  Board  of  Engineers 

I  for  report  on  December  8, 1885.    The  Board  called  for  certain  informa- 
tion which  required  a  resurvey  to  be  made.    This  survey  was  made 
J  fc)m  June  to  August,  1887. 

'    The  report  on  the  survey  showed  that  the  south  jetty,  constructed 
■  from  1882  to  1884,  had  practically  disappeared. 

The  Board  of  Engineers  recommended  in  their  report  that  no  further 
Jjork  of  improvement  be  at  present  attempted  at  the  localities  under 
^eir  consideration,  one  of  which  was  the  harbor  at  Brazos  Santiago, 
^x.  (See  Eeport  Chief  of  Engineers  for  1888,  p.  1299  et  seq.) 
.  An  exhaustive  report  was  made  on  the  improvement  of  this  harbor 
^1887  by  Maj.  O.  H.  Ernst,  Corps  of  Engineers.  (See  Eeport  Chief 
^f  Engineers  for  1888,  p.  1322  et  seq.) 

^"ttount  appropriated  for  this  work $247,500 

AoioQnt  expended  to  date 189,949 

Balance  of  appropriation  unexpended 57,551 

As  will  be  observed  from  the  accompanying  table  of  commercial 
^tisties,  the  commerce  of  the  harbor  is  gradually  diminishing  and  the 
•^^niber  of  vessels  using  the  harbor  is  becoming  less, 
^rom  the  above  report  and  the  accompanying  statistics  it  would 
appear  that  the  present  needs  of  commerce  do  not  justify  so  large  an 
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expenditure  as  would  be  required  to  permanently  improve  the  bar  and 
harbor  at  BrazoB  Santiago,  Tex. 

I  am  of  the  opinion  that  this  harbor  at  present  is  not  worthy  of 
improvement,  and  that  no  further  survey  is  necessary. 
Very  respectfully,  your  obedient  servant, 

A.  M.  Miller, 
Major y  Corps  of  JEnffineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineersj  U.  8.  A. 
(Through  Ool.  0.  B.  Comstock,  Corps  of  Engineers,  Division  Engineer, 
Southwest  Division.) 

[First  indorsement.] 

U.  S.  Bnghnebr  Office,  Southwest  Division, 

New  York,  December  15, 1694. 
EespectfliUy  forwarded  to  the  Chief  of  Engineers. 
For  the  reason!^  stated  herein,  and  in  view  of  the  limited  area  of  deep 
water  inside  the  bar,  I  do  not  think  this  harbor  at  present  worthy  of* 
improvement  by  the  United  States. 

C.  B.  Comstock, 
Colonel  of  Engineers,  Bvt,  Brig,  Gen.,  U.  S.  A,, 

Division  Engineer. 


Comparative  statement  6f  commeroial  statistics  of  Brazos  Santiago  Harbor,  Texas,  for 

fiscal  years  1869  to  1894, 


Year. 

Veasels 
uains 
harbor. 

Maximum 
length. 

Maximum 
draft. 

Maximam 
tonnage. 

Trips 
uiade. 

Total 
tonnage. 

18(19 

Number. 

Feet. 

Feet. 

Tone, 

Number. 

102 

86 

06 

65 

08 

126 

158 

170 

120 

127 

158 

144 

Tone. 
42.  Ill 

1870 

40,177 

1804)       

1886 

1887                 

11 
12 
14 
20 
20 
15 
26 
18 

1888 

341 
241 
219 
320 
220 
220 
220 

10 

10 
0 

10.5 
0.4 
0.4 
0.4 

678 
678 
tl7 
717 
717 
717 
718 

44J41 

1880 

46*319 

1890 

40,641 

1891    

44,536 

1892 

48,724 

1893 

44,027 

1894 , 

51, 127 

Transported. 


Xoar. 


1869. 
1870. 


Cotton. 


Time. 


Wool 

and 

hides. 


Tone. 


"Lxim- 
her. 


Tone. 


General 

merobau- 

dise. 


Tone. 


Total 
weight. 


Tone. 


Total 
Talne. 


Total 
freight 
charges. 


1875  to  1880. . 
1881 


1800. 
1801. 
1802. 
1803. 
1804. 


130 


2,025 
8,080 
4,153 
S,21« 
3,002 
2.460 
2,612 


2,324 
8,188 
2,938 
2,434 
1.865 
2,243 
2,521 


0,867 
10,885 
14,844 
15,002 
12,538 
12, 711 

8,826 


15,166 
17,283 
22,015 
21,644 
17,495 
17,423 
13,050 


$4,208,457 

(4,000,000 

]        to 

(6.000,000 

4, 851, 630 

737,482 

820,815 

1, 060, 180 

1, 061, 082 

846. 046 

811,280 

611,368 


$83,641 
78.140 
120,132 
160,215 
165.832 
150,738 
129,660 
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preliminary  examination  of  brazos  river,  texas,  from  the 
city  of  waco  to  the  town  of  richmond. 

XTnited  States  Engineer  Office, 

Oalveston,  Tea?.,  February  15j  1895. 

(jENEBAl:  In  accordance  with  iDStructions  contained  in  letter  dated 
Office  of  the  Chief  of  Engineers,  U.  S.  Army,  Washington,  D.  C,  August 
%  1894, 1  have  the  honor  to  make  the  following  report  on  the  prelim- 
inary examination  of  "Brazos  Eiver,  Texas,  from  the  city  of  Waco  to 
the  town  of  Richmond." 

This  examination  was  made  under  my  direction  by  Mr.  S.  W.  Gamp- 
tell,  assistant  engineer*    He  left  Waco  on  January  4,  and  completed 

16  examination  to  Richmond  on  February  5, 1895. 

A  sarvey  of  the  Brazos  River,  from  Waco  to  its  mouth,  was  made  in 
1375  (see  Report  of  the  Chief  of  Engineers  for  1876,  p.  929  et  seq.),  and 
» report  on  a  preliminary  examination  from  its  mouth  to  Waco  was 
Bade  in  1891  (see  Report  of  the  Chief  of  Engineers  for  1892,  p.  555  et 


m  reference  to  these  reports  and  information  gathered  from  the 
peseot  examination  the  condition  of  the  stream  and  its  adaptability 
toiinproyement  is  as  follows: 

The  Brazos  River,  Texas,  from  Waco  to  Richmond,  a  distance  of  328 
niles,  flows  In  a  southeast^y  direction  betweeu  high  banks  and  over  a 
iiucli  obstructed  bed.  At  the  time  of  the  examination  the  river  was  at 
^very  low  stage,  so  much  so  that  in  many  places  it  would  not  float  a 
(kiff. 

The  obstructions  consist  of  rock  ledges  and  sand  and  gravel  shoals, 
ttd  railroad  and  other  bridges  without  draws. 


Nature  of  obstraotions. 


Bifltaaoe 

trom 

Waco. 


Remarks. 


ision  bridge 

Belt  Bwy.  Bridge. 


Falltof  theBrasoB 
Upper  Bine  Shoal. . 


TTf^nitf^   aocl  Texas 


MiU9. 
0 
0 


30^ 
51 


J  Lover  Blue  Sboal 

MCHTleysShoal 

•  Cjlvert  or  Cannon  Ball  Shoal- 
Wagon  bridge 

HerodeoB  Shoals 


58J 
72 

75 


^  Snllivan  Shoals. 
Wagon  bridge 


77 
87 


^temationai  and  Great  North- 


»^.T"*~"  •jhoal . . 
Williams  Shoal 
^onioiis  Shoal 
wagon  bridge. 


112 
'iii' 


^.  Colorado  and  Santa  Fe 

^^^: 

Wagon  bridge 

^Ferry. 

nsojiton  and   Texas    Central 
Bwy.Bridga. 


167 
'1961 


Span,  470  feet;  elevation,  40  feet  above  river  bed. 
Iron  trass;  spans,  125  feet;  elevation,  35  feet  above 

river  bed. 
Iron  truss;  spans,  150  feet;  elevation,  35  feet  above 

riverbed. 
Gravel  shoal  ending  in  rock  ledge;  lall,  2  feet. 
Rock  shoal  with  rapids ;  total  fiJl,  6^  feet 
Gravel  shoal,  followed  by  bed  of  limestone  300  yards 

long. 
Similar  to  above;  one-half  mile  long. 
Uiver  blocked  by  loose  rook  and  bowlders  8  to  10  feet 

high. 
Length,  one-half  mile,  and  obstructed  by  bowlders. 

1  span,  175  feet;  elevation,  30  feet  above  river  bed. 

2  miles  long ;  river  bed  entirely  obstmcted  by  loose 
rock  and  oowlders. 

Rock  shoal  with  3  separate  fulls  of  1  foot  each. 

3  spans  of  125  feet  each ;  elevation,  30  feet  above  river 
bed. 

1  span  of  150  feet  and  one  of  75  feet;  elevation,  40  feet 

above  river  bed. 
(Jne-fonrth  mile  long,  with  fall  of  1  foot. 
Rock  shoals  and  rapids ;  fall,  2  feet. 
Rock  shoals  and  rapids ;  total  fall,  4  feet. 
1  span  of  160  feet  and  2  of  112  feet;  elevation,  80  feet 

aoove  river  bod. 
Iron  truss ;  2  spans  150  feet  each ;  center  pier  on  sand 

bar  in  river;  elevation,  30  feet. 
Rock  ledge  with  bowlders;  fall,  4|  feet. 
I  span  of  100  feet  and  2  of  75  feet;  elevation,  80  feet. 
Rock  ledge. 
Iron  truss ;  8  spans  190  feet  eaoh ;  eleyaUon,  80  feet. 


1834      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ABICT. 


No. 

BManee 
from 

Waco. 

Remarks. 

?4 

Cochrans  Shoals.... 

Miles. 

266^ 
270 
272 
274 

Rock  and  gravel  shoal ;  fall.  84  feet. 
Rock  sfaofU. 

9f> 

San  Fillpe  Shoal 

?fl 

Rock  shoal 

Rock  ledge,  with  faU  of  2^  feet. 

1  span  of  150 feet, and  approaches;  elevation, 80  feet. 

2  spans  150  feet  each  and  1  of  76  feet;  elevation,  ao 
f^t. 

2  spans  112  feet  each;  elevation,  40  feet. 

Rock  shoals  and  rapids;  fall, 3  feet. 

27 
28 

2fl 

Texas  Western  Rwy.  Bridge 

Missoarl,  Kansas   and   Tezaa 

Rwy.  Bridge. 
San  Antonio  and  Aransas  Pass 

Rwy.  Bridge. 
Ferris  Shoal  and  Fall 

90 

324 

Note. — Depth  of  water  on  shoals  at  time  examination  was  made  varied  from  2  to  8 
inches. 

Between  the  above  obstructions  nnmerous  small  shoals  and  gravel 
bars  as  well  ai8  snags  were  found. 

The  fluctuations  of  this  ix)rtion  of  the  river  between  high  and  low 
water  is  about  15  feet,  but  no  data  is  accessible  to  determine  the  dura- 
tion of  high  or  low  water. 

There  being  no  towns  along  the  river  from  Waco  to  Richmond,  it  was 
impossible*  to  obtain  a  statement  of  the  commercial  statistics  of  that 
portion  of  the  river.  The  principal  products  are  cotton  and  corn.  The 
Commercial  Club,  of  Waco,  was  having  the  statistics  compiled  and 
promised  to  forward  the  statement  to  this  office  and  it  will  be  forwarded 
as  soon  as  received. 

The  only  method  of  Improving  this  stream  to  admit  of  low- water 
navigation  would  be  by  means  of  locks  and  dams.  The  fall  from  Waco 
to  Eichmond  is  over  300  feet  and  this  method  of  improvement  would 
require  an  expenditure  of  probably  $3,000,000  to  $4,000,000.  Eveu  if 
such  expensive  works  were  contemplated  it  is  very  doubtfiil  if  a  suffi- 
cient water  supply  could  be  obtained  to  render  the  locks  available  at 
low  water. 

In  view  of  the  great  cost,  in  my  opinion  this  stream  is  not  worthy  of 
improvement. 

Very  respectfully,  your  obedient  servant, 

A.  M.  MiLLEB, 

Major  J  Corps  ofUngineers. 
Brig.  Gen,  Thomas  L.  Casey, 

Chief  of  Ungineers,  U.  8.  A. 
(Through  Lieut.  Col.  H.  M.  Eobert,  Corps  of  Engineers,  Division 
Engineer,  Southwest  Division.) 


[First  iodorsement.] 


u.  s. 


ENGmEEB  Office,  Southwest  Division, 

Neic  York,  February,  28, 1895. 
Respectfully  forwarded  to  the  Chief  of  Engineers. 
For  the  reasons  given  by  the  district  officer  I  am  of  opinion  that  the 
Brazos  River,  from  Waco  to  Richmond,  is  not  worthy  of  improvement 
by  the  United  States. 

Henby  M.  Robebt^ 
Colonel,  Corps  of  Engineers,  IHvision  Engineer. 
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REPORT  OF  MR.   8.  W.   CAMPBELL,   A88ISTAXT  IWifTinilCW. 

United  States  Engineer  Office, 

Galveston,  Tex.,  February  9,  1895, 

Major:  In  aooordance  with  your  instruotione  of  January  2, 1895, 1  leffc  Galveston 
fcr  Waco  on  the  4th,  arriving  there  that  night,  and  made  the  trip  Arom  Waco  down 
io  Richmond  in  a  14-foot  skiff  with  one  man  to  help  me,  and  accompanied  by  two 
Ben  in  a  boat  sent  by  the  Commercial  Club,  of  Waco,  to  see  that  I  made  the  trip 
i^Qgh.  These  men  were  not  employed  by  me,  nor  were  they  at  any  expense  to  the 
'jorernment. 

The  river  banks  vary  from  30  to  50  feet  in  heig[ht,  and  the  bed  from  350  to  500  feet 
ffl  width,  with  a  very  large  volume  of  water  in  it  during  the  wet  seasons,  but  now 
Wtfly  dry  owing  to  the  long  drought. 

There  are  no  towns  on  the  river  between  Waco  and  Richmond,  but  many  farms 
uid  plantations,  the  people  living  from  1  to  2  miles  away  from  river  banks. 

The  products  are  cotton  and  com,  of  which  a  great  deal  is  raised.  I  could  not 
«biain  any  statistics  in  regard  to  the  products,  as  the  owners  of  those  places  live  in 
die  towns  4  to  10  miles  from  the  river,  only  negroes  living  on  the  farms. 

I  was  very  much  delayed  by  the  low  stage  of  the  river,  making  it  necessary  to 
valk  and  drag  the  boat  a  great  deal  of  the  time;  also  had  very  bad  weather — rain, 
i^t,  and  cold  nearly  all  the  time,  so  did  not  arrive  at  Richmond  until  February  5. 

The  river  was  found  to  be  at  an  unusually  low  stage  (said  to  be  the  lowest  for 
^j  years).  For  the  first  40  miles  the  depth  of  wator  was  not  sufficient  to  float 
ukiff  with  two  persons  in  it. 

The  banks  vary  from  20  to  50  feet  in  height  and  in  width  the  river  is  500  feet  at 
«»co,  and  narrows  down  to  about  300  feet. 

At  Waco  there  are  three  bridges  crossing  it — a  suspension  bridge  of  470  feet  with 
wer  cords  40  feet  above  bed  of  river,  and  the  Cotton  Belt  Railroad  and  the  Mis- 
<^ri,  Kansas  and  Texas  Railroad  bridges,  the  spans  of  which  are  125  and  150  feet 
*ch,  and  the  lower  cords  are  35  feet  above  bed  of  river. 

The  obstructions  to  navigation  in  the  first  40  miles  are  very  slight  shoals,  with  the 
ttception  of  "Rock  Dam,"  which,  at  an  ordinary  stage  of  the  river  would  not  be 

Jut  below  "  Horse  Shoe  Bend  '^  the  river  has  cut  a  new  channel  through  a  bend. 
"jisis  said  to  have  been  done  in  the  last  four  years. 

"Rock  Dam,"  30^  miles  below  Waco,  commences  with  a  gravel  shoal  one-fourth 
We  lone;  then  the  river  is  dammed  up  by  limestone  rock  and  bowlders  for  200 
■et,  with  a  fall  of  2  feet.  Between  **  Rock  Dam  "  and  Brazos  Bridge,  near  Marline, 
J^a  gravel  shoal.  There  is  a  sand  bar  in  the  river  under  the  bridge.  The  bridge  is 
ivo spans  of  150  feet  each  and  approaches;  elevation,  40  feet  above  riv.er  bed. 

F&Ua  of  the  Brazos,  43^  miles  belo  w  Waco,  is  a  very  serious  obstruction.  The  shoals 
veof  soft  limestone  for  1  mile,  with  a  ledge  extending  diagonally  across  the  bed  of 
nrer  and  an  abmpt  fall  of  8i  reet ;  then  rapids  for  one-half  mile,  with  two  falls  of  1\ 
n^teach,  and  ending  with  a  sand  and  gravel  bar  500  feet  long,  125  feet  wide,  and  5 
wthigh.  The  wator  flows  over  this  shoal  through  the  crevices  in  the  rock,  and  is 
^7  2  to  6  inches  deep  at  the  present  stage  of  river. 

J^Pper  Blue  Shoal,  51  miles  below  Waco,  commences  with  a  gravel  shoal  300  yards 
'*^g;  then  the  river  flows  over  a  bed  of  soft  limestone  with  pieces  of  sandstone 
Mattered  about  it,  the  wator  flowing  through  many  little  crevices.  There  are  snags 
^  the  river  between  this  and  Lower  Blue  Snoals. 

Lower  Blue  Shoal,  58i  miles  below  Waco,  is  similar  to  the  above,  and  is  one-half 
fiiielong. 

i^tween  Lower  Blue  Shoal  and  Curleys  Shoals  there  are  three  gravel  shoals  and 
'^Pids,  with  snags  and  drift  lodged  in  many  places. 

Carleys  Shoals,  72  miles  below  Waco,  is  a  very  serious  obstruction.  The  river  is 
Wocked  up  with  loose  rock  and  bowlders  in  many  places  8  to  10  feet  high,  while  a 
*^w  channel  is  obstructed  by  lime  and  sandstone  bowlders  of  5  to  30  tons. 
.  ^^^  or  Cannon  Ball  Shoal,  75  miles  below  Waco,  is  a  half  mile  long.  The  river 
J^obitructed  by  round  bowlders  of  1  to  5  tons,  and  just  below  is  a  wagon  bridge  of 
wjegpan  of  175  feet  and  approaches:  elevation  30  feet  above  river  bed. 

^o^dens  Shoals,  77  miles  below  Waco,  are  2  miles  long.  The  river  bed  is  entirely 
^(^cted  by  loose  rocks,  bowlders,  and  ledges  of  lime  and  sandstone;  lignite  along 
nghtbank.  A  great  mass  of  drift  lodged  on  this  shoal;  had  to  have  boat  carried 
J'^imd  this  place  by  a  wagon,  as  it  was  found  to  be  impossible  to  take  it  across.  Two 
■Bda  half  miles  below  this  shoal  is  a  dam  of  logs  and  rock  across  the  river,  said  to 
iftJi!  ^^  ^uilt  by  a  fisherman.  Had  to  cut  through  the  dam  with  an  ax.  A  slight 
^K  shoal  in  the  river  at  this  place.  Between  this  and  Port  Sullivan  Shoal  there  are 
*'0  8mall  rock  shoals;  rock  just  to  water's  surface. 

rort  Sullivan  Shoals,  86^  miles  below  W^aco,  is  the  most  serious  obstruction  of 
^^y  beginning  with  a  ledge  of  limestone  across  the  bed  of  the  river  and  several 
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ledges  of  limestone  in  its  bed.  The  riyer  is  obstraoted  by  large  lime  and  sandstone 
bowlders  for  three-fourths  of  a  mile.  There  are  three  separate  falls  of  abont  1  foot 
each,  ending  with  a  gravel  shoal,  and  a  wagon  bridge  across  river  of  three  spans  125 
feet  each;  elevation,  30  feet  above  bed  of  river. 

Between  Port  Sullivan  and  the  International  and  Great  Northern  Railroad  Bridge 
is  a  gravel  shoal.  The  bridge  has  one  span  of  150  feet  and  one  of  75  feet;  elevation 
40  feet  above  the  bed  of  the  river. 

Between  the  International  and  Great  Northern  Railroad  Bridge  and  Niblins  Shoals 
are  two  sand  and  gravel  shoals  and  two  slight  rook  shoals,  with  rock  jnst  to  water's 
surface,  also  snags  in  the  river. 

'*  Niblins  Shoals/'  112  miles  below  Waco,  extends  for  one- fourth  of  a  mile  with  a 
fall  of  about  1  foot.    Not  noticeable  at  ordinary  state  of  nver. 

'^  Williams  Shoals,"  below  Little  Brazos  River,  are  rock  shoals  and  rapids  with  one 
fall  of  li  feet  and  one  of  one-half  foot.    Snags  in  the  river  for  300  yards  below. 

Munsons  Shoal  and  Rapids.  121  miles  below  Waco,  is  1  mile  long,  over  a  bed  of 
soft  rock  and  a  great  deal  ox  petrifaction  along  the  bed  of  the  river.  There  is  an 
abrupt  fall  of  2  leet,  and  a  total  fall  from  beginning  to  end  of  shoal  of  about  4  feet 
approximately. 

Between  Munsons  Shoal  and  the  Gulf,  Colorado  and  Santa  Fe  Railroad  Bridge 
rNavasota  branch)  is  a  wagon  bridge  of  three  spans,  one  of  160  feet  and  two  of  120 
feet  each ;  elevation  30  feet  above  bed  of  river.  There  is  a  gravel  bar  in  the  bed  of 
the  river,  one  gravel  shoal,  and  two  smal?  rock  shoals,  also  an  island  of  rock  and 
sand  4|  miles  above  the  Gulf,  Colorado  and  Santa  Fe  Railroad  Bridge,  with  a  good 
channel  on  both  sides. 

The  Gulf,  Colorado  and  Santa  Fe  Railroad  Bridge  ^Navasota  branch)  crosses  the 
river  li  miles  above  Tegua  Creek.  The  bridge  is  an  iron  structure  of  two  spans,  of 
160  feet  each.  The  center  pier  is  on  a  sand  bar  in  the  river.  The  elevation  of  the 
lower  chords  is  30  feet  above  the  bed  of  the  river.  Old  piling  (false- work  piles) 
obstruct  the  river.  There  are  a  great  many  snags  300  yaras  above  the  bridge  and 
a  slight  rock  and  gravel  shoal  300  yards  below. 

Between  the  Gulf,  Colorado  and  Santa  Fe  Railroad  Bridge  and  Hidalgo  Falls  are 
Hozies  Rocks,  a  ledge  extending  three- fourths  way  across  the  river  bed  with  suags 
and  drift  in  river.  Eight  miles  below  is  a  narrow  ledge  of  rock  across  the  bed  of 
the  river  at  the  water's  surface. 

Hidalgo  Falls,  167  miles  below  Waco,  is  a  very  serious  obstruction,  the  river  flow- 
ing over  the  rocks  for  500  yards;  there  are  several  ledges  of  rock  and  also  large 
bowlders  in  the  bed  of  the  river.  An  abrupt  fall  of  2^  feet,  then  rapids  with  several 
falls  of  one-half  to  1  foot  each.  The  bed  of  the  river  is  500  feet  wide  and  the  water 
flows  through  little  and  crooked  channels,  and  they  are  obstmcted  by  loose  rocks. 
The  fall  ftom  beginning  to  end  is  4^  feet  approximately. 

Between  Hidalgo  Falls  and  Gates  Ferry,  195|  miles  below  Waoo,  are  fifteen  slight 
sand  and  gravel  shoals  with  snags  lodged  on  many  of  them.  There  is  also  a  wagon 
bridge  of  three  spans,  one  of  100  feet  and  two  of  75  feet  each,  the  lower  chords  being 
80  feet  above  bed  of  river. 

At  Gates  Ferry  rock  on  both  banks  extend  out  into  river  with  a  narrow  channel 
between. 

Between  Gates  Ferry  and  Cochrans  Shoal  the  only  obstructions  are  slight  gravel 
shoals  and  snags  in  many  places. 

The  Houston  and  Texas  Central  Railroad  Bridge  (Austin  branch)  is  a  wood  and 
iron  structure  of  three  spans  on  rock  piers ;  spans  are  150  feet  each ;  elevation  30 
fbet  above  the  bed  of  river.  The  river  is  obstructed  by  old  piling  under  the  bridge ; 
also  by  snags  and  drift  lodged  on  a  sand  bar  in  the  bed  of  the  river. 

Cochrans  Shoals,  226f  mues  below  Waco,  Is  a  rock  and  gravel  shoal  for  700  feet 
with  a  fall  of  3^  feet  from  beginning  to  end,  and  has  three  small  islands  of  rock  in 
river  with  very  narrow  channels,  olMtrncted  by  loose  rocks. 

Between  Cochrans  Shoal  and  San  Felipe  are  eight  gravel  shoals  and  one  small 
rock  shoal,  a  narrow  ledge  across  bed  at  water's  surface. 

About  5  miles  below  Cochrans  Shoal  is  a  large  gravel  bar  in  a  bend  of  the  river, 
forming  a  narrow  channel  next  to  the  right  bank,  which  is  obstructed  by  trees  fall- 
ing into  the  river.  Three-fourths  of  a  mile  below  San  Felipe  is  a  rock  shoal  for 
one-fourth  mile  with  rocks  just  to  the  water's  surface. 

Three  and  a  half  miles  below  San  Felipe  a  rock  shoal  extends  for  three-fonrths 
of  a  mile,  with  one  fall  of  1  foot  and  one  of  1^  feet.  The  Texas  Western  Railroad 
crosses  here.  The  bridge  is  one  span  of  150  feet  and  approaches ;  elevation  30  feet 
above  bed  of  river. 

One  and  a  half  miles  below  this  is  the  Missouri,  Kansas,  and  Texas  Railroad  Bridge 
of  two  spans  of  150  feet  each  and  one  of  75  feet ;  elevation  30  feet  above  river  bed. 
The  river  is  here  obstructed  by  old  piling  and  a  sand  bar  nnder  the  bridge.  A  gravel 
shoal  Just  above  this  bridge. 
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Between  the  Missouri,  Kaosas  and  Texas  and  the  San  Antonio  and  Aransas  Pass 
Railroad  Bridse  the  only  obs tractions  are  small  sand  bars  and  gravel  bars,  with 
maes  and  drift  lodged  on  them. 

Ine  San  Antonio  and  Aransas  Pass  Railroad  Bridge  near  Wallis  is  an  iron  strno- 
tore  of  two  spans  of  112  feet  each  and  approaches ;  elevation  40  feet  above  bed  of 
river.    Old  piling  in  the  river  under  the  bridge. 

At  1,  3i,  5^1  If  and  7^  miles  below  the  San  Antonio  and  Aransas  Pass  Railroad 
Bridge  are  gravel  shoals  and  snags. 

At  10,  Hi,  12^,  13,  13^,  15,  and  17  miles  below  the  San  Antonio  and  Aransas  Pass 
Kailroad  Bridge  are  rock  shoals  and  rapids  fh>m  300  feet  to  500  yards  long  each,  and 
with  falls  from  one-half  to  li  feet  each. 

Ferris  Shoals  and  Falls,  about  4  miles  above  Richmond,  is  one-half  a  mile  long, 
with  14  feet  fall  in  the  first  200  feet;  then  rapids  over  the  rock,  and  ending  with  an 
ibnipt  fall  of  li  feet.  The  rock  extends  along  right  bank  for  one- fourth  of  a  mile 
below.    The  depth  of  water  over  the  shoals  was  only  ftom  2  to  8  inches. 

The  river,  judging  from  water  marks  along  the  banks,  baa  from  2^  to  8  feet  more 
vttsr  «t  ordinary  low  water  and  12  to  15  feet  more  at  ordinary  hish  water  than  at 
tiispresent  low  stage,  due  to  the  long  drought  of  six  or  eight  months. 

There  was  no  water  in  the  tribntanes  and  no  current  in  the  reaches  of  the  river 
where  water  was  found  covering  the  bed  of  the  river.  These  reaches  are  from  1  to  5 
kUm  k>ng  witb  a  depth  of  from  1  to  7  feet  of  water  in  them. 

MBTBOP  OF  VinOYVMSST. 

From  only  a  preliminary  examination  the  length  of  shoals  and  the  height  of  ftilla 
vtn  only  approximately  obtained,  and  it  is  very  ^iffloult  to  form  any  estimate  as  to 
tte  eost  of  un||roviog  the  river;  also  from  the  fact  that  the  river  during  rises  is  con- 
tinnally  changing  its  bed  alternately  by  washing  ^way  of  one  bank  and  depositing 
liige  quantinea  of  I      '       '     -        .,.,,,  ., 


Hfef. 


'  sand  and  soil  on  the  other  bank,  especially  in  the  bends  of  the 


All  the  W9kg»a  and  railroad  bridges  will  require  draws  put  in  them  to  allow  steam- 
Wis  to  paee  during  ordinary  hiffh  water. 

A  great  many  of  the  snags  will  be  cut  out  and  carried  away  by  the  first  big  ri9e, 
M  tney  are  only  lodeed  on  sand  bars. 

The  differenoe  in  elevation  of  ordinary  low  water  between  Richmond  and  Waeo  is 
Sl3feet. 

•  •  •  4»  «  «  « 

I  could  not  obtain  any  commercial  statistics.    The  Commercial  Club  of  Waco  is 
hyine  them  compiled  and  will  forward  them  to  you. 
V  ery  respectfully,  your  obedient  servant, 

S.  W.  Campbeix,  AMiiattmi  JEnginoer. 
Ibj.  A.  M.  MiiXKR, 

Corp«  0/  Eng%neer9f  U,  8^  A^ 


^frieuliwral  producU  raUed  in  the  twelve  counties  bordering  on  the  Brazos  River,  Texas, 
from  Waco  to  Richmond. 


Conmodity. 


.bales. 


Ortt<m 

2<^^Me<ipToda«to 

g»i?-.... bushels. 

w«ol 


ggw  c»M  and  proaucto. 

^e  and  hogs 

'•Hnproducti 

Total  valae 


.pounds. 


Quantity. 


281,234 


7, 118, 105 
37,311 


ValQe. 


$8,437,020 
886,288 

3,(132,456 
873. 110 
332,000 

1,107,247 
676,900 

76,588,021 
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T  12. 

survey  of  brazos  river,  texas,  from  the  town  of  velasco  to 
the  town  of  richmond. 

United  States  Engineer  Office, 

Oalvestofij  Tex.y  February  14j  1895. 

General  :  In  accordance  with  letter  dated  Oflfice  of  the  Chief  of 
Engineers,  U.  S.  Army,  Washington,  D.  C,  September  1, 1894, 1  have 
the  honor  to  report  as  follows  on  a  survey  of  the  "Brazos  Kiver,  Texas, 
from  the  town  of  Velasco  to  the  town  of  Richmond'': 

The  party  for  making  the  survey  was  organized  at  Eichmond  on 
November  7, 1894,  and  the  survey  was  completed  to  Velasco  on  Novem- 
ber 28,  1894;  thus  the  total  distance  of  89  miles  was  completed  in 
twenty-two  days.  The  survey  consisted  in  determining  by  transit  the 
low- water  lines  and  upper  banks  of  the  river  and  the  level  of  the  river 
surface  and  banks,  cross  sections  being  taken  at  an  average  of  every 
mile. 

The  stage  of  the  river  at  the  time  of  survey  was  low — below  the 
average  low  stage. 

The  Brazos  River,  Texas,  from  Richmond  to  Velasco  flows  in  a  gen- 
erally southerly  direction,  the  distance  between  these  points  being  89 
miles.  It  flows  through  Fort  Bend  and  Brazoria  counties  and  empties 
into  the  Gulf  of  Mexico  about  5  miles  below  Velasco.  Its  low-water 
level  is  aff'ected  by  the  Gulf  tide  as  far  up  as  Bolivar  Landing,  about 
40  miles  above  Velasco.  The  fall  of  the  river  at  the  stage  of  the  sur- 
vey from  Richmond  to  Bolivar  Landing  is  43.3  feet — this  in  a  distance 
of  49  miles;  fall  from  Bolivar  Landing  to  Velasco,  a  distance  of  40 
miles,  is  2.7  feet. 

The  towns  on  the  river  are  as  follows: 

Richmond,  in  Fort  Bend  County,  the  county  seat,  is  89  miles  above 
Velasco ;  has  a  population  of  2,500,  and  is  a  distributing  point,  and  ships 
by  rail  5,000  bales  of  cotton. 

Sugar  Land,  8  miles  south  of  Richmond  and  2  miles  from  the  river,  has 
a  large  sugar  refinery  with  an  output  of  5,000,000  pounds  per  month. 

Thompsons,  22.5  miles  below  Richmond,  ships  by  rail  2,500  bales  of 
cotton. 

Bolivar  Landing,  a  small  settlement  43  miles  below  Richmond,  has  a 
cotton  gin  and  compress,  and  ships  entirely  by  river;  this  gin  and  com- 
press have  just  been  started. 

Golumbia.  61  miles  below  Richmond,  has  about  1,600  inhabitants; 
ships  4,500  Dales  of  cotton,  and  has  a  gin  and  compress. 

Brazoria,  69.5  miles  below  Richmond,  the  county  seat  of  Brazoria 
County,  has  1,200  inhabitants,  and  ships  3,500  bales  of  cotton. 

Velasco,  89  miles  from  Richmond,  is  a  new  town  5  miles  above  the 
mouth  of  the  river;  is  the  headquarters  of  the  Brazos  River  Channel 
and  Dock  Company,  which  company  is  said  to  claim  control  of  the  river 
and  to  claim  right  to  collect  tolls  from  mouth  to  some  distance  above 
Velasco. 

The  course  of  the  river  is  tortuous,  with  banks  varying  in  height 
from  47  feet  at  Richmond  to  9  feet  at  Velasco  at  time  of  survey.  The 
obstructions  to  navigation  consist  of  shoals  and  snags  and  a  fall  of  1.5 
feet  at  Bolivar  Landing. 

The  depth  on  the  shoals  at  low  water  varies  from  6  inches  to  5  feet. 
The  snags  are  distributed  over  the  whole  length  of  the  stream,  but  are 
more  frequent  in  the  upper  portion.    The  banks  are  composed  of  clay, 
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le  bottom  of  stream  below  sand  and  gravel  being  hard,  with  hardpan 
Qtcropping  at  the  falls  near  Bolivar  Landing. 

As  usaal  in  streams  of  this  character,  the  shoals  divide  it  at  low  water 
ito  a  series  of  pools.  There  are  three  bridges  crossing  the  stream — 
to  at  Richmond  and  one  22.5  miles  below.  These  bridges  are  iron 
tosses  without  draws,  their  lower  chords  varying  in  height  from  46.3 
t»  51  feet  above  low  water.  The  difference  between  high  and  low  water 
137  feet  at  Richmond  and  the  same  at  the  Gulf,  Colorado  and  Santa 
?e  Railroad  Bridge,  22.5  miles  below  that  point,  leaving  a  clearance 
mder  this  latter  bridge  of  9  feet  at  high  water. 

COMMEROIAX  STATISTICS. 

The  country  through  which  the  Brazos  River  flows  is  extremely 
fertile,  the  crops  consisting  of  cotton,  sugar  cane,  and  corn.  One  of 
le  largest  sugar  refineries  in  the  country  is  situated  on  this  stream — 
outpat  last  year  being  40,000,000  pounds,  and  includes  the  product 
tern  Cuban  raw  sugar  imported  for  refining.  Cattle,  horses,  and  hogs 
re  also  raised  quite  extensively.  The  average  yearly  commerce  of  the 
i?ar,  exclusive  of  Velasco,  is  6,000  bales  of  cotton,  30,000  sacks  of 
stton  seed,  600  hogsheads  of  sugar,  and  1,200  barrels  of  molasses. 
lUs  amount  would  doubtless  be  increased  were  the  river  improved  for 
Jivigation. 

The  navigation  of  the  river  is  at  present  carried  on  by  the  Columbia 
Tiansportation  Company,  which  makes  more  or  less  regular  trips  from 
tilveston,  by  way  of  West  Galveston  Bay  and  the  Galveston  and 
Irazos  Canal  as  far  as  Columbia,  and  when  the  stage  of  water  permits 
id  the  demand  justifies  the  boats  extend  their  trips  farther  upstream. 

The  navigation  of  the  Brazos  between  Richmond  and  Velasco  could 
k  improved  for  navigation  at  good  boating  stages  by  the  removal  of 
iags  and  overhanging  trees.  It  is  estimated  that  $10,000  would  put 
te  x>ortion  of  the  river  in  a  good  navigable  condition  at  ordinary 
lages^  and  an  annual  expenditure  of  $2,500  would  keep  it  in  this 
Bmdition. 

There  are  forwarded  herewith  the  report  of  Mr.  S.  M.  Wilcox,  assist- 
Bt  engineer,  who  had  charge  of  the  survey.  A  reference  to  his  report 
liU  furnish  detailed  information ;  also  six  tracings  of  plat  of  survey  and 
imgitudinal  section  showing  elevation  of  bank,  bed,  and  water  surface 
stime  of  survey. 

Very  respectfully,  your  obedient  servant, 

A.  M.  MiLLEB, 
Major ^  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 

(Throngb  Lieut.  Col.  H.  M.  Robert,  Corps  of  Engineers,  Division 
Ingineer,  Southwest  Division.) 

[First  indorsement.] 

U.  S.  Engineer  Office,  Southwest  Division, 

Kew  York,  March  16, 1895. 

Bespectftdly  forwarded  to  the  Chief  of  Engineers. 

There  seemed  to  be  some  discrepancies  in  the  river  profile  accom- 

lanying  this  rejwrt.    After  correspondence,  I  have  ascertained  <'  that 

fte  profiles  of  the  top  of  the  bank  and  of  the  water  surface  of  the  lower 

Ibazos  River  are  correct,  but  that  the  profile  of  the  bottom,  which  was 
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The  shoals  encountered  were  hard  gravel  and  sand  for  the  first  22|  miles ;  then 
ssndy  clay,  and  some  gravel  to  the  fortieth  mile ;  rock  or  hardpan  at  the  forty -first 
mile,  and  hard  clay  for  the  remaining  distance  to  the  fiftieth  mile,  from  which  point 
no  more  shoals  or  bars  were  found,  bottom  being  soft,  overlying  a  hard  floor,  probably 
clay. 

These  snags  are  of  every  kind  of  timber  that  grows  along  the  banks — pillow,  cotton- 
woody  oak,  ash,  hackberry,  elm,  and,  in  river  below  Bolivar  Landing,  live  oak. 
These  snags  occnr  generally  in  bunches  in  bends  and  in  places  in  middle  of  straight 
stretches.  Some  places— say  half  a  dozen>-were  noticed  where  the  banks  were  made 
ap  of  this  drift  and  silt. 

At  and  near  the  vicinity  of  the  Devils  Elbow,  75^  miles  from  Richmond  and  6 
miles  below  Brazoria,  the  river  has  changed  its  direction  within  the  last  twenty 
years,  and  the  lake  that  formerly  was  at  this  point  is  filled  to  a  height  of  8  feet  above 
the  present  stage  of  river,  the  river  performing  this  work  since  1887,  so  I  am 
informed.  From  this  point  to  Buffalo  Camp  Creek,  in  the  seventy-seventh  and  a 
half  mile,  indications  of  change  of  bed  are  seen,  the  present  river  being  to  the  west- 
ward of  the  old  bed. 

From  Buffalo  Camp  Creek  to  Velasco,  a  distance  of  11^  miles,  the  bank  shows 
Sims  of  caving,  and  bench  marks,  stakes,  etc.,  of  old  surveys  are  on  the  point  of 
£lin||^  into  the  river,  which  were  originally  set  some  50  feet  back  from  bank.  The 
bottom  here  is  soft,  but  by  prodding  with  sounding  pole  hard  bottom  was  found 
beneath  the  soft  carpet,  showing  that  the  bottom  retains  its  characteristic  hardness. 
Thnber,  etc, — Overhanging  trees  are  very  numerous,  being  about  800  in  number. 
They  are  caused  by  the  erosion  of  banks  during  high  water,  the  number  changing 
with  each  rise. 

The  timber  line  varies  In  width  from  a  few  hundred  yards  to  3  or  4,  (and  some- 
times more)  mUes.  The  varieties  represented  are  as  follows :  Willows  and  cotton- 
wood  immediately  adjaceut  to  the  water,  with  sycamore,  oak,  hackberry,  and  ash 
futher  away.  Below  Bolivar  Landing  to  within  8  or  10  miles  of  Qulf  large  quan- 
tities of  live  oak  are  found,  the  timber  thinning  out  in  the  last  6  miles  of  the 
iurvey.  Generally  it  may  be  stated  that  the  banks  are  much  overgrown  with  vines 
and  yoang  growth  of  willows  and  cottonwood,  often  necessitating  the  cutting  of  a 
fMwsag^e  before  even  a  man  could  get  through. 

Trihntary  streams  are  very  few,  as  may  be  seen  by  the  map,  and,  excepting  Cow 
Creek,  creek  above  Columbia,  and  Buffalo  Camp  Creek,  were  dry. 

These  creeks  could  not  be  used  for  getting  rid  bi  snags,  etc.,  as  they  become 
ftlmost  torrents  immediately  after  a  rise  and  during  heavy  rains. 

High  waUr. — ^The  average  dift'erence  between  hign  and  low  water  is  as  follows :  At 
Richmond,  37*  feet;  at  Columbia,  30.3  feet;  at  Brazoria,  25  feet,  and  at  Velasco  from  6 
to  8i  feet. 

ObMtructions, — From  Eiohmond  to  near  the  Gulf,  Colorado  and  Santa  Fe  Railway 
Bridge,  22^  miles,  the  worst  part  of  the  river  was  found — bottom  gravel,  hard  sand, 
and  clay;  shoals  33  in  number,  the  largest  being  1,600  fe«t  long  and  full  width  or 
river,  900  feet  wide,  the  smallest  150  by  50  feet;  depth  of  water  from  one-half  foot 
to  2|  feet,  and  the  fall  from  two-tenths  to  eight-tenths  of  a  foot.  A  large  number 
of  these  shoals  are  caused  by  snags  lodging  on  bottom,  and  change  with  each  rise. 
The  largest  one  mentioned  is  permanent.  The  number  of  snag-s  counted  in  this 
distance  was  374,  few  being  under  12  inches  in  diameter  and  from  10  to  75  feet  in 
length. 

From  the  Gulf,  Colorado  and  Santa  Fe  Railway  Bridge  to  Cow  Creek,  the  dividing 
line  between  Fort  Bend  and  Brazoria  counties,  in  the  fortieth  mile,  a  distance  of  18 
miles,  six:  shoals,  rather  small,  were  found.  These  were  of  gravel,  clay,  and  sand, 
except  175  feet  above  Cow  Creek,  where  a  ledge  of  rock  (harapan)  6  or  8  feet  thick 
extends  across  river,  having  three-tenths  foot  of  water  on  shoalest  part,  5  or  6 
feet  each  side,  and  a  channel  on  right  bank  (west  bank)  holds  6  feet,  with  a  width  of 
25  feet.  There  is  eight-tenths  foot  fall  in  1  foot  here.  Length  of  ledge,  200  feet, 
batting  on  gravel  bottom  on  east  bank. 

Three  hundred  and  sixty-eight  snags  were  counted  in  this  distance,  sometimes 
nearly  cutting  oft*  channel. 

From  Cow  Creek  to  falls  just  above  Bolivar  Landing,  in  the  forty -eighth  mile, 
6  shoals  were  found,  all  clay,  caused  by  erosion  of  soft  portions  of  banks,  leaving 
hard  parts  in  the  shape  of  small  islands  and  shoals. 

The  Falls,  as  shown  on  map,  is  a  narrow  channel,  120  feet  long,  65  feet  wide,  5  to  5^ 
feet  deep,  fall  from  eight-tenths  to  1-^  feet,  depending  on  state  of  tide  in  lower  river. 
The  whole  Jfiow  of  the  Brazos  at  the  present  stage  passed  through  this  narrow  chan- 
neL  The  bottom,  sides,  and  banks  are  of  hard,  tough,  brownish  clay,  becoming  hard 
M  stone  on  exposure  to  heat — ^viz,  drying  out — and  when  wet,  slippery  as  ice. 

Knmher  of  snags  counted,  110,  among  which  many  standing  trees  that  have  slid 
from  banks. 
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From  Bolivar  Landing  to  Columbia,  in  the  sixty-first  mile,  a  distance  of  13  miles, 
found  1  small  clay  shoal  and  292  snags. 

From  Columbia  to  Brazoria,  in  the  sixty-ninth  and  a  half  mile,  a  distance  of  Si 
miles,  clear  river,  as  far  as  shoals  and  bars  go,  and  163  snags.  The  wreck  of  an  old 
side- wheel  steamer  endangers  the  landing  at  Brazoria.  There  is  about  1.6  feet  on  this 
wreck. 

From  Brazoria  to  Velasco,  in  the  eighty-ninth  mile,  a  distance  of  20i  miles,  deep 
river  and  only  47  snags. 

From  Richmond  to  Velasco  about  250  sunken  or  submerged  snags  were  found,  mak- 
ing total  number  of  snags  found  1,604. 

The  attached  table  gives  number  of  shoals,  length,  fall,  number  of  snags,  least 
depth,  and  greatest  depth  found  for  each  mile  of  river. 

Bridges. — Three  bridges  cross  the  Brazos  between  Richmond  and  Velasco — two  at 
Richmond,  both  iron,  one  county  and  one  the  Gal  veston,  Harrisburg  jind  San  Antonio 
Railway ;  no  drawspans ;  clearance  above  water,  51  and  47  feet,  respectively.  River 
Hows  between  piers  of  center  spans. 

The  (iulf,  (kdorado  and  Santa  Fe  Railway  Bridge,  in  the  twenty-third  mile,  iron ;  no 
"drawspan;  clearance  above  water,  46  feet.  There  are  24  piles  in  river  under  this 
•bridge,  in  two  pile  bents,  14  feet  center  to  center,  being  reYnaius  of  old  railway 
^jridge.     River  flows  between  piers  of  center  span.    For  fui-ther  information  see  map. 

rultivatioH. — In  the  neighborhood  of  Richmond  cotton  and  sugar  cane  are  the  chief 
products,  the  sugar  cane  being  raised  almost  entirely  by  and  for  Messrs.  Cunning- 
ham &  Miller,  whoso  sugar  refinery  Is  on  Oyster  Creek  a  few  miles  from  Richmond. 

From  Richmond  to  Velasco,  judging  by  the  plantations  that  abut  on  the  river,  the 
products  are  sugar  cane,  cotton,  and  corn.  In  the  lower  river  below  Bolivar  Landing 
and  along  the  coast  country  many  cattle  are  raised,  and  a  good  many  horses. 

Commercial  statialics. — For  the  following  statistics  I  am  indebted  to  the  citizens  of 
Richmond,  whose  re})ort  is  attached  and  to  whieh  attention  is  invited;  to  the  citizens 
of  Columbia,  Brazoria,  and  Velasco,  and  to  the  Columbia  Transportation  and  Canal 
Company. 

Richmond,  coanty  seat  of  Fort  Bend  County,  is  the  largest  town  on  the  river  (sur- 
veyed distance),  and  ships  annually  about  7,730,000  pounds  miscellaneous  merchan- 
dise freight,  with  5,000  bales  of  cotton,  receiving  4,101,600  pounds  miscellaneous 
freight.  There  are  two  railroads — the  Galveston,  Harrisburg  and  San  Antonio  Rail- 
way passing  tiirough  the  heart  of  the  town  and  the  (lulf,  Colorado  and  Santa  Fe  Rail- 
way, whose  station  is  about  1^  miles  south  of  town  center. 

Sugar  Land,  home  of  the  sugar  refinery  of  Messrs.  Cunningham  &  Miller,  about  8 
miles  south  of  Richmond  and  2  miles  from  the  river,  has  an  average  output  of  5,000,000 
pounds  of  sugar  per  month,  for  light  months,  when  working  on  raw  material. 

Sugar  Land  is  on  the  Galveston,  Harrisburg  and  San  Antonio  Railway,  and  owns 
a  line  of  its  own  that  forms  a  junction  with  the  International  and  Great  Northern 
Railway. 

Thompson's,  li  miles  west  of  the  river  and  22^  miles  by  river  below  Richmond,  is 
on  the  Gulf,  Colorado  and  Santa  Fe  Railway  Bhips  abont  19,230,000  pounds  general 
freight,  2,500  bales  of  cotton;  receives  abont  9,205.000  pounds  general  freight. 

I^^om  this  point  nntil  Bolivar  Landing  is  reachea  no  towns  are  met  along  the  river. 
The  country  is  more  or  less  under  cultivation,  as  the  plantations  met  with  indicate. 

Bolivar  Landing  is  a  small  settlement,  has  a  cotton  gin  and  compress,  and  ships 
entirely  by  river.  As  the  ginning  indostry  has  just  started,  no  statement  of  oatput 
«ould  be  obtained. 

Between  Bolivar  Landing  and  Colombia  many  plantations  were  passed,  a  number 
possessed  of  sugarhouses.    One  of  the  largest,  at  Eureka,  is  dismantled. 

Columbia,  in  the  sixty-first  mile,  claims  1,600  inhabitants  and  ships  4,500  bales  of 
<;otton.  There  is  a  ^in  and  compress  here.  The  town  is  situated  on  the  west  bank  of 
river,  opposite  terminal  station  of  the  Columbia  Tap  of  the  International  and  Great 
Northern  Railway,  which  is  on  east  bank.  There  is  a  stave  factory  in  this  place. 
Columbia  is  a  disbursing  point  for  surrounding  country. 

Brazoria,  in  the  sixty-ninth  and  a  half  mile,  is  county  seat  of  Brazoria  County, 
claims  1,200  inhabitants,  and  claims  to  ship  3,500  bales  of  cotton.  There  are  no  gins 
or  railroads.  It  is  the  headquarters  of  the  Columbia  Transportation  and  Canal 
Company,  and  ships  its  products  by  river.  Like  Colnmbia,  it  is  disbursing  point  for 
neighboring  country. 

\^Iasco,  m  the  eighty-ninth  mile,  is  a  new  town,  5  miles  above  the  old  town,  which 
has  disappeared,  ft  is  the  home  of  the  Brazos  River  Channel  and  Dock  Company, 
which  owns  present  improvements  at  the  mouth  of  river,  and  has  built  wharves  and 
coal  elevator,  and  owns  railroad — the  Velasco  Terminal— that  joins  the  International 
and  Great  Northern  Railway  at  Chenango.  This  company  has  the  power  of  charging 
tolls  for  use  of  its  channel  and  claims  to  control  the  river  for  some  distance  above 
Velasco.  Mr.  G.  \V.  An^le,  of  this  company,  informed  me  that  the  company  would 
charge  no  toll  to  vessels  in  the  river  trade. 
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For  further  information  relative  to  improvemente,  etc.,  I  respectfully  call  yonr 
attention  to  attached  clippings  from  the  Yelasco  Times  of  November  23, 1894.  (Clip- 
pings not  forwarded.) 

The  average  commerce  of  the  river,  exclusive  of  Velasco,  is  about  as  follows :  6,000 
bales  of  cotton,  30,000  sacks  cotton  seed,  600  hogsheads  sugar,  1,200  barrels  molasses; 
miscellaneous  freight,  10,000  tons.  These  amounts  are  from  Mr.  Branch  T.  Master- 
son's  letter  of  November  4,  1892,  which  he  informs  me  is  about  correct  for  this  time, 
and  a  copy  of  which  is  attached.  This  freight  is  carried  by  the  Columbia  Transporta- 
tion Company,  of  which  Mr.  Masterson  is  a  member.  (For  letter  of  Mr.  Masterson, 
see  Report  Chief  of  Engineers  for  1893,  p.  1899.) 

At  present  ash  logs,  obtained  near  Bolivar  Landing,  are  being  rafted  down  the 
river,  shipped  by  rail  from  Velasco  to  the  oar  factory  at  North  Galveston. 

Navigation. — ^As  to  previous  navigation,  1  could  gain  little  information  outside  of 
the  fact  that  there  had  been  steamboats  plying  on  the  river  from  mouth  as  far  up  as 
Washington,  WashinKtou  County.  At  present  the  only  steamboats  in  the  river  trade 
arc*  the  projierty  of  the  Columbia  Transportation  Company,  which  company  owns 
the  canal  between  the  Brazos  River  and  West  Galveston  Bay  (i.  e.  Oyster  Bay)  and 
has  power  of  charging  tolls  for  use  of  canal.  There  are  two  regular  boats  between 
Columbia  and  Galveston,  and  several  small  steamers  that  do  not  go  out  of  river. 

1  desire  to  express  my  indebtedness  to  my  levelman,  Mr.  W.  T.  Scudder,  for  his 
valuable  assistance  in  prosecution  of  the  survey  proper  and  for  intelligent  help  in 
collection  of  information  along  the  river. 

Very  respectfully,  your  obedient  servant, 

S.  M.  Wilcox,  Assidtant  Engineer. 

M%j.  A.  M.  MlLLEK, 

C&rps  of  Engineer 8,  U.S.A. 


Table  ahmoing  number  ofshoaUj  length  of  fall,  number  of  enaga,  and  depth  of  watery  etc. 


Num- 
ber of 
shoals. 

Length. 

FalL 

Num- 
ber of 
snags. 

Depth  of  water. 

Miles. 

Least    t  Greatest 
depth.    1   depth. 

*  1 

ts 

2 
0 

Feet. 
1,000 

FeM. 

.5 
.2 
.8 

40 
25 
25 
30 
30 
15 
20 
11 
11 
11 
11 
6 
16 
20 
18 
25 
20 
20 
20 
17 
17 
17 
17 
17 
17 
20 
10 
23 
19 
10 
10 
30 
50 
60 
60 
48 

Feet. 
0.5 
2 

2.5 
1.6 
2.5 
1 

0.5 
8 
1 

0.8 
4 
12 
0 
2 
3 
8 
3 

0.5 
3 
3 
2 
3 
1.5 

1 

4 
4 

2 

2.5 
3.5 
8.5 

4 

2 

1.8 

8 

0.9 

1 

5 

Feet. 
5 
5 

25 
150 
150 

Sn»gs. 

Snags. 

4.5 

7 

9 

8 

10.0 
4  8 

80 
SnagB. 

.8 

4.3 

10 

9 

U 

8 

12 

13 

14         ;.. 

14 

150 
150 

.8 
.8 

14 
5 

15             

5  i 

19 

25 

"".2 
.5 

4 

17 

12 

Ig           

8 

19 

4 

)0      

150 
100 
50 

.3 
.3 

'"'.3' 

5 

21 ' 

n 

28        

2.5 
8.5 
9 

84 

25 

7.5 
10.5 

25            

12 

27 

28 

29 

30 

n 

» 

2::::::::;::::::::::::::::::::;::::::::::::::::: 

15           

0 

150 

.3 

12 
3.5 

125 
300 

.3 
.2 

5 

8 
12 

4 

150 

.8 

4 

4 

3« 

17             

100 
Snags. 

.5 

2.5 
10 

38::;;;; 

26 

12 

*  Sand,  clay, and  gravel;  bottom  hard. 

t  Clay,  sand,  and  some  gravel ;  bottom  hard. 
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Table  ahotcing  number  of  ahoaU,  length  of  fall,  number  of  anagSf  etc, — Continued. 


Nnm- 
berof 
shoals. 

Length. 

Fall. 

dum- 
ber of 
snags. 

Depth  of  water. 

Miles. 

Leant 
depth. 

Greatest 
depth. 

39.                      .  .4.,,,,,,,.,,.,, 

1 
1 
2 
0 

1 
1 
1 
0 
0 
0 

'1 

1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

to 

0 
0 
0 
0 

s 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Feet. 
200 
30 
Snags. 

Feet. 
.8 
.8 

io" 

15 

Feet. 
3 

0.9 
2 

Feet. 
6 

40             

4 

41  

5 

42 

5 

43  

150 

"".8 
.1 

10 
5 

io' 

20 
5 

25 
20 
25 
30 
22 
20 
20 
20 
20 
20 
20 
20 
20 
20 
21 
20 
3» 
23 
20 
20 
21 
10 
15 
5 
5 
15 
it) 

10 

44 

7 

45     

3 

4 

46 

47 



48 

49 

120 
75 

5 
5 
5 

8 
6 

0  13 

50 

7 

51        

12  5 

52 

11  5 

53 

in 

54      

2  8              7  2 

55 

5      1           8  3 

56 

8                14 

57 

9      '           9. 8 

58 

8                11 

59 



12                12 

60          

9.5              9  5 

61  

12      '          21 

62 

13      1          17 

63 

13       1          17 

64 

13       1          17 

65 

13       1          17 

66 

13       1          17 

67 

13                17 

68 

13                 17 

69  

13 
13 
13 
13 
18 
13 
13 
13 
13 
13 
13 
13 
13 
16 
13 
13 
13 
13 
13 
13 

18 

70  

18 

71     

18 

72 

18 

73 

18 

74 

33 

75 

33 

76 

18 

77     

15 

78 

15 

79 

15 

80 

(^) 

15 

81 

1 

15 

82          

.1     .     . 

15 

83     

1 

15 

84 

15 

86          ,          

15 

86 

1 

15 

87 

1 

15 

88 

15 

89 

13                15 

' 

^  Falls  near  Bolivar  Landing  olay ;  bottom  soft,  overlying  hard  clay, 
f  Wreck  of  steamboat  Brazoria,  1.6  on  top. 
^  Snags  very  few,  not  more  than  one  or  two  to  the  mile. 
Some  submerged  ones,  counted  when  found ;  say  145  snags  in  this  distance. 


I 


l(OTB  1.— Cross  sections  show  elevation  of  wat«r  surface  and  elevation  of  top  of  bank.    Map  gives 
elevation  of  water  surface  at  each  cross-section. 
Note  2.— Submerged  snags  are  many,  and  generally  were  only  found  by  sounding. 


LETTER  OF  COMMITTEE   OF  CITIZENS  OF  FORT  BEND  COUNTY,   TEX. 

Richmond,  January  1, 1895, 

Sir:  The  undersigned  committee,  selected  by  the  citizens  of  Fort  Bend  County, 

Tex.,  to  collect  data  bearing  upon  the  quantity  of  exports  Irom,  and  imports  into, 

said  county  per  annum  of  wares  and  merchandise  that  would  naturally  be  tributary 

to  the  Brazos  River  from  Richmond  down  the  TiveT,  if  said  stream  were  open  to  navl- 

?;ation,  beg  leave  to  report  as  follows :  That  for  and  during  the  fiscal  year  of  1893  and 
894  the  following  quantities  of  freight  were  received  at  and  shipped  from  the  rail- 


I. 

4 


I 


APPENDIX    T REPORT   OF   MAJOR   MILLER. 


1845 


way  stations  in  said  county,  the  figures  being  given  of  pounds  of  freight,  and  bales 
of  cotton  not  estimated  and  included  in  giving  the  pounds  of  freight  shipped,  etc. 


Name  of  station. 


Richmond . . . 

Sartartia 

Harlem  *  — 
Sugar  Land  t 

Areola 

Duke 

Thompson... 

Orohaid 

Rosenberg... 
Falshear  — 

Total.. 


Shipped 


I   Cotton   I 
shipped.  I 


Received. 


Pounds. 
7,729.474 
3, 544, 248 
1,500.000 

54, 000, 000 
4, 800, 000 

19, 226. 504 
1, 026, 720 
12,  560  I 

40, 729, 370 
4, 095, 255 


BaUs. 

Pounds. 

5,000 

4,101,502 

1,500 

9, 039, 780 

1,200 

3,600.000 

49  022,388 

2,500 

9, 205,  560 

1,500 

14,  973,  800 

250 

10.065 

500 

30,507,950 

1.116 

3,121,842 

136,664.131  I      13,566 


123. 564, 477 


*  77  cars  cotton  seed. 


t  Crnde  sagar  imported,  40,000,000  pounds. 


The  quantity  of  raw  sugar  was  imported  by  Messrs.  Cunningham  &  Miller  during 
that  portion  of  the  year,  about  eight  months,  when  they  are  working  on  the  raw 
material  at  their  factory  at  Sugar  Land,  their  average  per  month  being  about  5,000,000 
pounds.  This  is  brought  from  the  West  Indies.  From  all  th«  cattle-shipping  points 
in  the  county  there  were  shipped  over  1,000  car  loads  of  cattle.    Thus  we  have : 

Freight  shipped  from  all  stations pounds . .  136, 664, 131 

Freight  received  at  all  stations do 123,584,477 

Crude  sugar  received,  not  in  above do 40,000,000 

Cotton  shipped  from  all  stations bales. .  13, 566 

Cattle  shipped  from  all  stations cars..  1,000 

Cotton  seed  shipped  from  Harlem do 77 

This  data  is  collected  and  compiled  from  the  most  reliable  sources,  and  while  it  is 
aomewhat  large,  it  is  under  rather  than  above  what  an  exact  calculation  would  show. 

We  respectiully  submit  the  same  and  trust  that  it  may  accompany  the  report  of 
your  work  from  this  place  to  Yelasco. 

B.  Lbe  ECHNAir, 

C.  A.  Beasley, 

Dr.   RUGLY  PSARESON, 

Committee, 
S.  M.  Wilcox, 

United  States  AaHstani  Engineer, 


APPENDIX   U. 


IMPROVEMENT  OF  CERTAIN  RIVERS  AND  WATERWAYS  IN  LOUISIANA, 
TEXAS,  ARKANSAS,  MISSISSIPPI,  AND  TENNESSEE,  TRIBUTARY  TO 
MISSISSIPPI  RIVER;  WATER  GAUGES  ON  MISSISSIPPI  RIVER  AND  ITS 
PRINCIPAL  TRIBUTARIES. 


BEPORT  OF  CAPT.  J.  H.  WILLARD,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1895,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPUOVBMENT8. 


1.  Red  River,  Lonisiaiia  and  Arkansas.    [ 

2.  Red  River  above  Fnlton,  Ark.  I 

3.  Cypress  Bayou,  Texas  aud  Louisiaua.  | 

4.  Onachita  and  Black  rivers,  Arkansas 

and  Louisiana. 

5.  Bayous  rVArbonne  and  Corn ey,  Louis-  ' 

iana.  | 

6.  Bayou  Bartholomew,  Louisiana  and  i 

Arkuu»iUi.  I 

7.  BcBuf  River,  Louisiana.  ! 

8.  Tensas  River  and  Bayon  Ma^on,  Lou-  \ 

isiana.  I 


9.  Big  Black  River,  Mississippi. 

10.  Yazoo  River,  Mississippi. 

11.  Moutli  of  Yazoo  River  aud  harbor  at 

Vicksbarg,  Miss. 

12.  Tchuia  Lake,  Mississippi. 

13.  Tallahatchee  River,  Mississippi. 

14.  Steele  and  Washington  bayous,  Mis- 

sissippi. 

15.  Big  Sunflower  River,  Mississippi. 

16.  Big  Hatchee  River,  Tennessee. 

17.  Water  gauges  on  Mississippi  River 

and  its  principal  tributaries. 


EXAMINATIONS. 


18.  Bayon  Dngdemona,  Louisiana. 

19.  Bayou  Castor,  Louisiana. 

20.  Little  River,  Arkansas,  from  Ftilton 

to  White  Clifis. 

21.  Bcenf  River,  Arkansas. 


22.  Bayou  Ma^on,  Arkansas. 

23.  Yallabusha  River^  Mississippi. 

24.  Little  River,  Louisiana. 

25.  Bogue  Phalia,  Mississippi. 

26.  Bear  Creek,  Mississippi. 


United  States  Engineer  Office, 

Vicksburgy  Mm,y  July  i,  1895. 
General:  I  have  the  honor  to  transmit  herewith  annual  rei)ort8 
upon  works  of  river  improvement  in  my  charge  for  the  fiscal  year 
ending  June  30, 1895. 

Very  respectfully,  your  obedient  servant, 

J.  H.  WiLLARD, 

Captain^  Corps  of  Engineers. 
Brig.  Gen.  Wm.  P.  Craighill, 

Chief  of  Engineers^  U.  8.  A. 

1847 


1848      REPORT  OF  THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 


U  I, 
IMPROVEMENT  OF  RED  RIVER,  LOUISIANA  AND  ARKANSAS. 

The  Bed  River  of  the  South  has  its  source  in  th0  Llano  Ustacado,  in  the 
panhandle  of  northwestern  Texas,  and  flows  in  a  general  easterly  direc- 
tion, forming  the  boundary  between  Oklahoma  and  Indian  Territories 
and  Arkansas  on  the  north  and  Texas  on  the  south.  It  enters  the  State 
of  Arkansas  about  10  miles  north  of  Texarkana,  and  from  P'ulton,  Ark., 
to  Shreveport,  La.,  its  comse  is  changed  to  a  general  southerly  direc- 
tion. Below  the  latter  place  its  course  again  changes  to  a  general 
southeasterly  direction,  and  crossing  the  State  of  Louisiana  it  enters 
the  Mississippi  River  at  Red  River  Landing.  The  river  is  about  1,200 
miles  long.  The  part  included  in  the  project  under  the  title  of  improv- 
ing Red  River,  Louisiana  and  Arkansas,  extends  from  Fulton,  Ark.,  to 
the  head  of  Atchafalaya  River,  Louisiana,  a  distance  of  508.6  miles. 

The  importance  of  this  great  waterway  was  recognized  by  Congress 
as  early  as  1828,  and  appropriations  for  the  removal  of  raft,  amounting 
to  more  than  half  a  million  dollars,  were  made  at  intervals  between 
1828  and  1852.  Between  1841  and  1852  no  appropriation  was  made  for 
continuing  operations,  and  a  longer  period  elapsed  between  1852  and 
1872,  during  which  the  results  of  former  work  were  lost.  The  lower  end 
of  the  great  raft  once  was  at  Natchitoches,  if  not,  as  many  suppose,  still 
farther  downstream,  and  it  extended  up  the  river  for  more  than  100 
miles,  not  in  an  entire  jam,  but  at  intervals,  with  stretches  of  clear 
river  between.  In  1854  its  head  had  advanced  to  a  point  about  50  miles 
above  Shreveport,  its  length  was  13  miles,  and  it  was  reported  to  be 
forming  at  the  rate  of  1^  to  2  miles  a  year.  Between  1855  and  1860  the 
heavy  rates  of  freight  and  insurance  and  disastrous  effects  of  backwater 
from  the  raft  became  so  burdensome  to  the  planters  that  a  corporation 
was  chartered  under  the  State  laws  for  the  removal  of  the  raft;  the 
assent  of  Congress  was  given  to  the  method  of  improvement  by  joint 
resolution  of  February  21, 1861,  and  the  company  authorized  to  levy  tolls 
for  a  period  of  thirty  years  (Stat.  L.,  vol.  12,  p.  250).  The  company  was 
organized  and  preparations  were  made  to  begin  work  in  the  spring  of 
1861,  but  tlie  war  of  the  rebellion  prevented  anything  being  done. 

The  appropriations  for  the  early  work,  from  1828  to  1852,  were  as 
follows: 


Date  of  act. 


May  23,1828 

Mar.    2,1831 
July     3, 1832 


June  28, 1834 
Mar.  3.1835 
July     2.1836 


Mar.  3,1837 

Apr.  20.1838 

Mar.  3.1841 

Mar.  2,1847 


Aug.  80, 1852 


General  object  of  appropriation. 


Improving  navigation  of  Red  Biver  through  or  around  the  raft  in  Louisi- 
ana ana  Arkansas 

Arrearage  due  M%jor  Burch  for  survey  of  raft  of  Red  River,  Louisiana. . . 

Improving  navigation  of  Red  River,  Louisiana  and  Arkansas,  being  bal- 
ance of  iippropriation  of  1828  carried  to  Hurx>lus  fund,  and  the  furtner 
sum  of  $20,000 

Improving  navigation  of  Red  River 

Computing  removal  of  obstructionB  to  navigation  of  Red  River 

Continuing  the  removal  of  oh.stnictions  in  Red  River , 

Constructing  a  boat  to  prevent  a  new  accumulation  of  ob.^tructions  in  Red 
River  within  the  old  limits  of  the  great  raft,  $15,000,  and  to  work  and 
support  same,  $15,000 

Continuing  the  removal  of  obstructions  in  Red  River 

The  complete  removal  of  the  great  raft  in  Red  River , 

Removing  the  raft  of  Red  River 

Deficiency  of  appropriation  by  act  of  Apr.  20, 1838,  being  amount  advanced 
by  Daniel  T.  witleo  and  others,  through  the  branch  of  the  Real  Estate 
Bank  of  Washington,  Ark.,  to  H«nry  M.  Shreve,  Government  agent,  for 
removal  of  great  raft  and  expended  by  him  for  that  purpose 

Removing  the  raft  of  Red  River '. 


Amount. 


$25,000.00 
187.50 


22, 628. 00 
50,000.00 
50.000.00 
40. 800. 00 


30.  OflO.  00 
65, 000, 00 
70,000.00 
75,000.00 


7.150.00 
100,000.00 


-Aggregate  of  appropriations.  1828-1852 535,766.50 

Amount  expended 532. 219. 90 


Amount  carried  to  surplus  fund. 


3.545.60 
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An  examination  and  survey  of  Red  River  from  its  mouth  to  the  head 
of  the  raft  v  ere  ordered  by  river  and  harbor  act  approved  March  3, 
1871,  the  reports  of  which  are  contained  in  Reports  of  the  Chief  of  Engi- 
neers for  1872,  pages  568-573,  and  1873,  pages  635-676,  under  which  the 
present  improvement  commenced  in  1872.  The  original  project  con- 
templated removing  the  raft  above  Shreveport,  La.,  and  closing  Tones 
Bayou  outlet,  on  the  right  bank,  19  miles  below  Shreveport,  the  grad- 
ual enlargement  of  which  diverted  a  large  quantity  of  water  from  and 
seriously  affected  navigation  of  the  main  river  below.  Subsequently 
this  project  was  enlarged  to  include  the  removal  of  jams,  snags,  wrecks, 
leaning  timber,  etc. ;  opening  and  enlarging  the  channel  through  the 
falls  at  Alexandria,  La. ;  deepening  the  channel  at  shoal  places,  and 
closing  outlets  and  constructing  and  repairing  levees  to  confine  the 
river  to  the  adopted  channel,  in  order  to  improve  and  keep  navigation 
open  from  Fulton,  Ark.,  to  the  head  of  the  Atchafalaya;  also  to  pro- 
tect the  banks  at  Alexandria  and  Shreveport  from  erosion  by  the  cur- 
rent of  the  river,  and  to  make  a  thorough  and  comprehensive  survey 
from  Fulton  to  the  Atehafalaya  with  a  view  to  the  permanent  improve 
ment  of  the  river. 

The  appropriations  for  the  improvement,  commenced  in  1872,  have 
be^u  as  follows: 


Date  of  act.  i 


General  object  of  apiiropriation. 


June  10, 1872 

Mar.  3,1873 
June  23. 1874 
Ifar.  3.1875 
Aug.  14, 1876 
Apr.  10.1869 
Ifcij.     7, 1878 


June  18, 1878 
Mar.    3,1879 

June  14, 1880 


Mar.    3,1881 
Aug.    2,1882 


Improvement  of  Tones  Bayou,  Louisiana. .. . 
Bemoving  the  raft  in  Bed  Kiver,  Louisiana. 

do...: 


.do. 
-do. 


Removing  the  raft  in  Red  River  and  clo8inje  Tones  Bayou 

Allotment  made  Aug.  27,  1877,  for  closing  T^nes  Bayou 

Opening  navigation  of  Red  River  above  Shreveport,  La.,  and  keeping 
same  open  and  free  from  rafts,  and  for  the  purpose  of  preserving  vessels 
of  U  nited  States  employed  in  that  work 

Removing  raft  in  Red  River  and  closing  Tones  Bayou 

Removing  snags  and  other  obstructions  from  Red  River' 

Removing  raft  in  Red  River  and  closing  Tones  Bayou 

Removing  obstructions  from  Red  River 


Improving  Upper  Red  River,  Arkansas,  from  Fulton  to  head  of  the  raft. 
Removing  rart  in  Red  River  and  closing  Tones  Bayou. 


Removing  obstructions  from  Red  River,  Louisiana,  including  oonstmction 
of  snag  boat. 


Improving  Upi)er  Red  River,  Arkan-ias,  from  Fulton  to  head  of  the  raft 

Removing  raft  in  Red  River  and  closing  Tones  Bayou 


Removing  obstructions  from  Red  River,  Louirtiaiia 

Continuing  improvement  from  the  Atehafalaya  to  Fulton,  Ark.,  Including 
Bayou  Pierre,  Tones  Bayou,  and  to  relieve  the  town  of  Alexandria  f^om 
encroachments  of  the  river 

July  5, 1884  Continuing  im  provement  from  the  Atehafalaya  to  Fulton,  Ark. ;  not  exceed- 
ing $15,  wO  for  i-evetmen t  to  protect  the  harbor  at  Alexandria  from  damage 
by  the  current  of  river;  not  exceeding  $5,000  to  close  the  outlet  known  as 
Sale  and  Murphy  Canal;  the  remainder  to  be  applied  to  improvement  of 
the  main  channel  of  the  river 

Aug.  5, 1880  Continuing  improvement  from  Fulton,  Ark.,  to  the  the  A  t«hafalaya  River, 
Louisiana,  including  completing  the  work  at  Alexandria;  $25,000,  or  so 
much  thereof  as  necessaiy,  to  be  used  in  making  a  thorough  survey  of 
the  river  from  Fulton  to  the  Atehafalaya  and  in  completing  survey  of 
Bayou  Pierre,  Louisiana 

Aug.  11, 1888  ,  Continuing  improvement  from  Fulton,  Ark.,  to  the  Atehafalaya  River,  in- 
cluding completing  the  work  at  Alexandria;  $5,000,  or  so  much  thereof  as 
necessar}',  to  be  used  upon  Cypress  Bayou  and  tlie  lakes  between  Shreve- 
port, La.  and  Jefferson,  Tex.,  and  $5,000,  or  so  much  thereof  as  neces- 
sary, upon  Bayou  Dorchent 

Ccmipletion  of  survey  from  Fulton,  Ark.,  to  the  At-chafalaya  River 

Sept.  19, 1890     Continuing  improvement  from  Fulton,  Ark.,  ti)  the  Atehafalaya  River; 
$15,000  to  be  used  in  the  work  at  Alexandria;  $20,000  to  be  used  in  deep- 
ening and  widening  that  portion  known  as  Little  River,  from  the  Scopini 
Cut-off  to  Knox  Point,  and  $5,000  in  closing  the  Sale  and  Murphy  outlet  .. 
Completion  of  survey  from  Fulton,  Ark.,  to  the  Atehafalaya  River 

July  13, 1892  Continuing  improvement  trom  Fulton.  Ark.,  to  the  Atehafalaya  River,  ac- 
cording to  plan  of  Capt.  J.  H.  IVillard,  Corps  of  Engineers,  and  for  com- 
pletion of  survey,  including  the  work  at  Alexandria,  the  widening  of 
that  portion  known  as  Little  River,  the  necessary  work  at  the  harbor  at 


I  Amount. 


$20, 000 
150,000 
80.000 
50,000 
20.000 
35,000 
4,500 


6,000 
24,000 
25,000 
15,000 
22,5C0 
10,000 
25,000 

60,000 
10,000 
10,000 
10,000 


75,000 


75.000 


75,000 


65.000 
35,000 


100,000 
28,000 
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Date  of  act. 


General  object  of  appropriation. 


July  18,1802 


Aug.  17. 1894 


Shreveport,  the  closing  of  ootleta  on  the  west  bank  of  the  river  above 
Shieveport,  and  the  removal  of  th«  towhead  JoBt  above  Rush  Point, 
Caddo  Parish  (of  which  $5,000  may  be  used,  in  the  discretion  of  the  Sec- 
retary of  War,  for  work  in  Cypress  Bayou  and  the  lakes  between  Shreve- 
port, La.,  and  Jeffenon,  Tex.) 

Continuing  improvement  Aram  Fulton,  Ark.,  to  Atohafalaya  River,  accord- 
ing to  pbm  of  Capt.  J.  H.  Willard,  Corps  of  Engineers,  and  for  comple- 
tion of  survey;  f la, 000,  or  so  much  thereof  as  neceasary,  to  be  used  in 
farther  prosecution  of  work  at  Alexandria,  and  $5,000  for  improving  Sul- 
phur River,  a  tributary  of  Red  River 


Amount 


$146,000 


150,000 


Aggregate  of  appropriations,  1872  to  1895 * ,  1 ,  325, 000 


The  amoant  expended  to  June  30, 1894,  under  tjie  project  of  1872 
and  additioua  ivas  $1,131,705.06  (including  outstanding  liabilities  of 
$64.75),  resulting  in  great  benefit  to  navigation.  In  1872  the  great 
raft  had  grown  to  a  length  of  32  miles  (an  increase  of  19  miles  since 
1854),  extending  from  Carolina  Bluffs,  33  miles  above  Shreveport, 
upstream  to  within  4  miles  of  the  Arkansas  and  Louisiana  boundary 
line.  Judging  from  photographs  taken  before  and  during  work  upon 
this  obstruction,  it  would  have  seemed  easier  to  cut  through  rock 
than  to  open  a  navigable  river  through  the  mass  of  tangle  that  grew 
higher  and  larger  with  eacb  flood.  The  river  above  the  raft  was 
reached  only  by  devious  routes,  through  lakes  and  overflowed  lands  on 
either  side,  and  canals  dug  by  private  parties,  who  exacted  heavy  tolls, 
and  even  these  routes  were  navigable  only  at  stages  considerably  above 
low  water.  A  channel  was  opened  through  the  raft  in  1873,  and  the 
river  as  a  whole  has  improved  vastly  since,  both  as  a  navigable  stream 
and  as  a  drain  for  the  great  valley  through  which  it  flows.  Tlie  inter- 
mittent but  frequent  attacks  of  suagboat^  upon  the  remains  of  the  raft 
as  they  were  uncovered  by  scour  has  given  way  for  the  eroding  action 
of  the  river,  so  that  it  is  navigable  at  far  lower  stages  than  was  possi- 
ble even  a  few  years  ago.  At  present  at  very  low  stages,  say  barely  a 
foot  above  zero  at  Shreveport,  the  river  is  open  to  boats  of  3  feet  draft 
from  Fulton  to  the  Atchafalaya.  The  bottom  of  the  river  in  the  raft 
region  above  Shreveport  has  gone  down  as  much  as  15  feet,  the  low- 
water  line  following  it  to  a  certain  extent,  and  a  similar  reduction  has 
been  going  on  below,  especially  in  the  stretch  known  as  Little  River, 
The  effect  has  been  to  lower  the  general  low- water  limit,  increase  the 
depth,  and  give  a  greater  carrying  power  to  the  whole  river. 

No  work  has  been  done  at  Tones  Bayou  since  1882.  The  bayou  has 
been  filling  up  gradually  with  drift,  and  both  arms  of  Old  River  are 
closed  by  sand  bars  to  a  height  considerably  above  low  water,  and  the 
natural  closing  of  the  outlet  has  been  aided  by  the  work  of  snag  boat& 
above  and  below  Scopini  Cut-off.  The  section  of  Little  River  has 
widened  and  scoured,  and  both  sides  of  the  stretch  have  been  leveed, 
so  that  the  proportion  of  flood  water  diverted  through  the  outlet  at 
flood  stages  is  small  in  comparison  with  former  years.  Discharge 
observations  taken  in  1872  gave  about  one-quarter  to  Little  River,  the 
rest  escaping  through  Tones  Bayou  or  over  the  banks  into  Bayou 
Pierre;  observations  taken  in  1893  showed  that  at  that  time  fully  two- 
thirds  of  the  flood  was  carried  down  Little  River. 

The  rock  excavation  and  dam  at  the  Falls  of  Alexandria  were  com- 
pleted in  1885,  increasing  the  period  of  navigation  about  two  months^ 
and  permitting  boats  to  pass  the  falls  \\\e^  year  round.  The  passage, 
however,  was  somewhat  difficult  at  low  stages,  and  dredging  operations 
'during  the  low- water  seasons  of  1892-93  improved  navigation  at  the 
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Upper  Palls  greatly.  A  crib  dam  and  training  wall  were  built  in 
1884-85  to  protect  the  bank  in  front  of  Alexandria  from  erosion,  and 
in  1892-93  this  work  was  strengthened  and  the  caving  bank  below  the 
influence  of  the  dam  revetted  with  stone  excavated  from  the  channel 
at  the  IJi>i)er  Palls. 

Work  for  the  general  improvement  of  the  river  from  Fult-on  to  the 
Atchafalaya,  by  the  removal  of  snags,  logs,  and  wrecks  in  the  channel 
and  clearing  the  banks,  was  not  begun  until  187JS,  former  appropriations 
having  been  for  removing  raft  and  closing  Tones  Bayou.  Since  18&> 
operations  have  consisted  chiefly  of  this  class  of  work,  an<l  by  per- 
sistent efforts  of  snag  boats  the  river  has  been  kept  open,  raft  prevented 
from  forming,  the  dangers  of  navigation  reduced  to  a  minimum,  and 
steamboats  enabled  to  make  regular  trips  at  low  stages.  Work  of  the 
kind  will  be  necessary  for  many  years,  as  sunken  logs  and  stumps  are 
scouring  loose  continually  and  are  a  source  of  great  danger  to  low- 
water  navigation;  others,  thoroughly  water-logged,  form  bars  impass- 
able at  lowest  stages;  and  the  l^nks  of  the  upper  river  for  hundreds 
of  miles  are  covered  with  a  heavy  growth  of  timber,  which  is  caving 
and  sliding  continually.  During  high  stages  the  quantity  of  drift  is 
enormous,  and  in  the  old  raft  region  above  Shreveport  jams  form  in  a 
few  hours,  often  acres  in  extent,  and  require  prompt  removal  before  the 
water  falls.  Caving  banks  leave  dangerous  shore  snags  projecting  far 
out  into  the  stream,  which  should  be  cut  after  every  rise  and  fall. 

The  gradual  closing  of  outlets  and  building  up  of  the  levee  system, 
begun  in  1891  and  now  fully  under  way,  with  the  speedier  delivery  of 
the  rainfall,  following  the  development  of  the  valley,  denuding  it  of 
timber,  and  reclamation  of  lands  by  drainage,  must  combine  to  keep 
the  high- water  line  up  until  the  river  shall  have  scoured  a  channel 
large  enough  to  carry  it,  when  a  gradual  reduction  of  flood  heights 
may  be  expected,  provided  means  are  taken  in  time  to  prevent  waste  of 
energy  in  caving  banks  and  consequent  diminishment  of  slope  below 
a  proper  working  limit.  In  1892  a  system  of  levees  was  begun  by 
cooperation  with  the  State  of  Louisiana  and  local  levee  boards,  extend- 
ing from  the  hills  just  above  the  Arkansas  and  Louisiana  line  down- 
stream. During  the  two  years  ensuiug  a  large  amount  of  levee  work 
was  undertaken,  aggregating  4,362,877  cubic  yards,  costing  over 
$692,000,  and  consisting  of  about  74J  miles  of  new  work  and  39  miles 
of  enlargement.  Less  than  one-twelfth  of  this  work  was  built  by  the 
United  States,  and  the  proportion  of  its  cost  was  less  than  8  per  cent. 

A  thorough  sur\^ey  of  high  grade  was  carried  from  Fulton,  Ark.,  to 
the  Atchafalaya  River,  connecting  with  the  Mississippi  by  a  line  of 
precise  level  from  Delta  to  Shreveport,  La.,  which  continued  down- 
stream to  the  mouth. 

OPERATIONS  DURlNa  FISCAL   YEAR  ENDING  JUNE  30,  1895. 
GENERAL   IMPROVEMENT. 

June  29, 1894,  the  gauge  at  Shreveport  read  6.3  feet,  falling,  and 
orders  were  sent  M.  B.  Lydon,  master  U.  9.  snag  boat  0,  W.  Hoicell^  to 
take  that  vessel  to  the  head  of  Atchafalaya  Eiver,  as  soon  as  the  rei)airs 
of  boiler,  etc.,  were  finished,  and  to  work  over  the  river  thoroughly 
baek  to  Shreveport.  Supplies  were  taken  aboard  and  a  crew  shipped 
at  Shreveport,  and  on  the  morning  of  July  4  the  Howell  left  that  place 
and  reached  Atchafalaya  River  the  night  of  July  12.  July  13  the  boat 
ran  to  the  mouth  of  Red  River  to  procure  fresh  water,  and  commenced 
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working  upstream  the  same  day.  On  reaching  Snaggy  Point  Bar,  72 
miles  above  the  Atchafalaya,  July  18,  but  4  feet  depth  was  found  in  the 
regular  channel  along  the  right  bank,  about  2  feet  dei)th  in  a  chute  on 
the  opposite  side,  with  a  wide  bar  between.  The  chute  was  closed  with 
brush  dams  completed  July  21,  which  caused  the  regular  channel  to 
scour  and  the  chute  to  fill  rapidly,  and  in  August  steamboat  men 
rei)orted  there  was  better  depth  at  the  crossing  than  ever  known  at  so 
low  a  stage.  July  21  to  September  10  work  was  carried  upstream  to 
Shreveport.  Progress  was  slow  on  account  of  low  stages  of  river  and 
the  number  and  size  of  obstructions  encountered.  A  diver  wjis 
employed  and  high  explosives  used  to  destroy  heavy  logs  that  could 
not  be  moved  with  the  snagging  apparatus.  The  policy  heretofore 
pursued  of  piling  heavy  timber  to  stop  or  prevent  caving  banks  was 
continued.  At  White  Hall,  August  27-28,  two  boilers,  main  cylinder, 
pitmen  timbers,  wheel,  shaft,  capstan  engine,  and  hogchain  braces  of 
wreck  of  steamer  Huntsville  (sunk  1873)  were  remov^,  leaving  4  feet 
depth  of  channel  over  remaining  portions  of  wreck.  September  11-15 
work  was  continued  above  Shreveport  to  Dawn  Wood  Yard,  a  distance 
of  8.4  miles,  the  boat  returning  to  Shreveport  the  latter  date. 

Accompanied  by  chief  State  engineer  of  Louisiana,  II.  B.  Eichard- 
son,  assistant  State  engineer,  F.  M.  Kerr,  and  assistant  engineer,  H. 
M.  Marshall,  September  17-29, 1  made  an  inspection  trip  on  the  Howell 
from  Shreveport,  La.,  to  Blanton  Bluff,  Ark.,  70J  miles  upstream,  and 
thence  down  to  Alexandria,  La.,  a  total  distance  of  352  miles;  a  trip 
which  would  have  been  impossible  a  few  years  ago  at  the  low  stage  of 
water.  The  boat  was  run  by  daylight  only,  and  the  river  and  levees 
for  the  entire  distance  were  inspected.  While  crossing  Rock  River 
Bar,  just  above  (xrandecore,  La.,  September  25,  the  Howell  struck  a 
snag,  which  ripped  through  the  forward,  second,  and  third  compart- 
ments. The  leak  was  stO])i)ed  temporarily  and  the  boat  continued  down 
to  Alexandria,  reaching  that  place  at  5.30  p.  m.  September  29.  Mate- 
rial for  repairs  was  ordered  at  once  from  New  Orleans,  and  the  boat 
remained  at  Alexandria  until  October  15.  The  repairs  of  the  HowelVs 
bottom  were  completed  that  date  and  it  left  for  work  in  the  river  below. 

One  day  was  spent  in  putting  in  about  300  feet  of  wing  dam,  built 
of  sacks  hlled  with  earth,  to  deepen  the  channel  at  Alexandria  Bar, 
and  October  17-25  the  crew  was  employed  in  building  brush  dams  to 
scour  the  channel  at  Snaggy  Point  Bar.  From  October  26  to  Decem- 
ber 17  the  Howell  was  employed  in  again  going  over  the  river  back  to 
Shreveport.  This  was  a  period  of  extraordinary  low  water,  being 
below  zeros  of  the  gauges  at  Alexandria  and  Shrevei^ort  the  entire 
time;  the  readings  at  the  former  place  ranging  from  —2.2  to  —0.7,  and 
at  the  latter  place  from  —5.5  to  —4.2.  Steamboat  traffic  above  Mont- 
gomery was  suspended,  and  for  the  greater  portion  of  the  time  boats 
did  not  run  above  Alexandria.  Progress  of  the  Howell  necessarily  was 
slow,  nearly  every  bar  being  passed  with  difficulty.  October  28  a  wing 
dam  was  built  at  Stonewall,  which  within  twenty-four  hours  gave  a 
depth  of  3^  feet  where  there  had  been  but  2  feet  before.  The  boat 
passed  Alexandria  Falls  without  trouble,  but  stopped  October  30  long 
enough  to  remove  a  pile  of  loose  rock  under  draw  span  of  the  bridge. 
At  Swilly  Bar,  5J  miles  above  Alexandria,  but  20  inches  depth  of 
channel  was  found.  A  wing  dam  was  built,  and  on  the  morning  of 
November  3  the  Howell^  drawing  3  feet,  passed  up  without  trouble. 
This  work  enabled  boats  to  run  above  Alexandria  to  Montgomery,  62 
miles.  Above  Swilly  to  St.  Andre  Bar  work  consisted  of  removing 
snags,  stumps,  and  logs  from  the  channel  and  cutting  out  bars  with  the 
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wheel  sufficiently  to  permit  the  boat  to  pass  up,  which  left  a  channel 
depth  of  at  least  3  feet  behind.  St.  Andre  Bar  was  found  impassable, 
and  November  6  and  7  about  250  feet  of  brush  dam  were  built,  after  which 
the  Hawell  passed  up.  Before  construction  of  thisda-m  the  small  com- 
mercial steamer  Nat  F,  DorUh^  drawing  15  inches,  lost  fifteen  hours' 
time  pulling  over  the  bar.  The  Howell  palled  over  the  bars  at  Lodi, 
O.  K.,  Prudhomme,  and  Shire  with  very  little  trouble,  but  passed  the 
bar  at  Tessier  with  difficulty,  as  there  was  but  20  inches  depth,  and  a 
channel  had  to  be  cut  with  the  wheel.  At  Golconda  Bend  a  narrow 
chute  was  cleared  of  caved-in  trees  before  the  boat  could  pass.  Above 
Golconda  to  Campti  the  river  was  in  good  navigable  condition,  except 
for  a  few  snags.  November  19  and  20  the  Howell  pulled  over  Lower 
Coushatta  and  Rosa  bars,  and  crossed  Marcy  Bar  on  the  22d,  leaving  a 
good  channel.  November  23  it  i>assed  over  the  bar  at  Mme.  Josie 
Perot's  with  little  trouble,  and  on  the  24th  reached  Ticker  Beach,  which 
was  obstructed  by  cypress  stumps,  logs,  and  snags,  with  but  2  feet 
depth  over  them,  through  which  a  channel  was  cleared  with  explosives. 
On  the  27th  the  boat  pulled  over  Kenil worth  Bar,  where  there  was  but 
26  inches  depth.  Coushatta  and  Capital  bars  were  crossed  November 
29  without  trouble,  but  much  difficulty  was  experienced  at  Glen  Mar- 
tin on  the  30th,  where  there  was  but  25  inches  depth  and  the  shifting 
sand  filled  in  around  the  boat,  but  after  parting  every  line  the  Howell 
finally  crossed  the  bar  late  in  flie  afternoon.  Above  Glen  Martin  to 
Shreveport,  87.3  miles,  December  1-17,  bars  at  the  following  places 
were  pulled  over  with  more  or  less  difficulty,  viz,  Somerset,  Loco,  Pecan 
l^oint,  Ashland,  McKinney  Bend,  Nelson,  Williams,  Panola,  and  Mound 
Flat.  December  15  it  was  found  that  a  hole  about  16  feet  long  had 
been  knocked  through  the  thin  iron  bottom  of  the  vessel,  which  was 
closed  temporarily  by  battens  braced  with  stanchions  from  the  deck. 
On  reaching  Shreveport  the  night  of  December  17  (gauge  reading  4.5 
feet  below  zero),  it  was  found  that  the  channel  through  the  draw  span 
of  the  bridge  was  closed  to  navigation,  but  5  to  6  feet  depth  was  found 
under  the  fixed  span  on  the  Shreveport  side.  During  the  remainder  of 
the  month  of  December  the  Howell  remained  at  Shreveport,  undergo- 
ing repairs  necessary  before  continuing  work  above  that  place. 

The  channel  through  the  draw  span  of  the  Shreveport  Bridge  being 
still  closed,  on  the  1st  of  January  (gauge  reading  4.6  feet  below  zero), 
the  chimneys  of  the  Howell  were  lowered  and  it  passed  under  the  fixed 
span,  to  be  available  for  work  in  the  upper  river.  On  the  2d  and  3d  a 
temporary  wing  dam  was  built  to  prevent  further  scour  toward  the  west 
bank,  the  chimneys  were  put  back,  coal  and  supplies  taken  aboard,  and 
the  aitemoon  of  January  4  the  boat  left  for  work  above  Shreveport. 
Between  that  date  and  March  8  operations  were  carried  upstream  to  Ful- 
ton, Ark.  Ample  depth  of  water  was  found  in  the  old  raft  region,  and  by 
the  removal  of  logs,  stumps,  snags,  and  wrecks,  and  by  cutting  a  chan- 
nel about  75  feet  wide  through  wrack  heaps  low-water  navigation  was 
rendered  safe.  The  wrecks  of  four  steamboats  and  two  barges  were 
removed,  viz:  January  19,  sunken  barge  above  Fire  Point,  La.;  Janu- 
ary 19,  wreck  of  unknown  side-wheel  steamboat,  supposed  to  be  the 
Quarrier  (sunk  between  1850  and  1860),  and  a  sunken  barge,  at  Hurri- 
cane Bluff;  January  21,  wreck  of  large  steamer,  supposed  to  be  the 
Patsey  Miller  (sunk  1875),  at  Hurricane  Bluff;  January  20,  wreck  of 
steamer  Welcome  (sunk  1884),  at  Carolina  Bluff;  and  January  28, 
unknown  wreck  at  Rush  Point,  covered  with  snags,  logs,  and  stumps, 
supposed  to  be  the  Black  Hawk  (sunk  between  1850  and  1860).  Until 
the  low-water  season  of  1803  these  wrecks  were  reported  as  no  obstruo- 
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tion  to  navigation,  and  rarely,  if  ever,  were  in  sight.  In  November, 
1893,  all  parte  of  the  QuarrieVj  Fatsey  Miller j  and  Blat'k  Hawk  then  m 
the  way  of  navigation  were  removed,  but  the  incessant  scour  during 
the  following  year  lowered  the  bottom  of  the  river  and  uucovei'ed  more 
of  them.  By  means  of  dynamite,  boilers  and  other  heavy  ironwork 
were  destroyed,  and  such  portions  as  remained  under  the  bottom  of 
the  river,  and  which  could  not  be  got  at,  will  be  removed  fix)m  time  to 
time  as  opportunity  is  given.  Above  the  raft  region  operations  were 
pushed  as  rapidly  as  possible  in  order  to  reach  Fulton  before  a  rise 
^should  set  in,  the  season  being  late  with  probability  that  high  stages 
might  be  expected  soon.  Low  water  continued,  however,  and  as  fnr  as 
Garland  the  stages  were  favorable  for  the  removal  of  all  obstructions. 
Above  Garland  the  water  was  too  low  to  do  more  than  clear  a  channel 
65  to  76  feet  wide  through  the  wrack  heaps  which  showed  at  places. 
As  this  was  the  lowest  stage  at  which  a  boat  as  large  as  the  Howell 
ever  navigated  this  part  of  the  river,  great  caution  was  necessary  to 
prevent  injury  to  the  hull  from  striking  hidden  logs  and  stumps.  To 
guard  against  accidents,  the  sweep  chain  was  kept  out  all  the  way,  and 
prevented  damage  in  several  instances.  Ox>erations  were  reta«njed 
somewhat  by  severe  cold  weather  in  February,  it  being  impracticable 
to  handle  ftozen  lines,  and  at  such  times  the  crew  was  employed  cutting 
wood,  there  being  little  fuel  to  be  bought  along  the  banks.  On  reach- 
ing the  bar  one- fourth  mile  below  Dooley  Ferry  February  22,  but  2  feet 
depth  was  found,  and,  as  it  was  inadvisable  to  continue  farther,  the 
crew  was  reduced  to  a  minimum  and  the  boat  tied  up  to  await  a  slight 
rise.  March  1--3  the  river  rose  1.3  feet,  and  March  4-8  the  Howell 
worked  from  Dooley  Ferry  up  to  Fulton,  26.8  miles. 

During  the  i)eriod  March  9-May  7,  1895,  the  Howell  was  transferred 
to  the  work  of  improving  Red  River  above  Fulton.  May  8  the  boat 
resumed  work  at  Fulton,  and^May  8-14  carried  operations  downstream 
to  Shreveport.  On  the  way  it  stopped  at  all  log  piles  and  used  the 
sweep  chain  over  them;  a  log  pile  and  towhead  at  Cowhide  Bayou 
were  blown  up  and  destroyed;  and  the  river  above  Shreveport  was 
left  in  good  navigable  condition.  After  arrival  at  Shreveport  steam- 
boat men  reported  a  number  of  snags  in  the  channel  between  that 
place  and  Alexandria,  and,  a  list  of  the  obstructions  having  been 
obtained,  the  Howell  left  the  morning  of  May  16  to  work  below  Shreve- 
port, and  reached  Alexandria  May  18,  having  removed  all  obstructions 
reported  to  be  dangerous  on  the  way  down.  May  20-28  it  worked  back 
to  Shreveport,  using  the  sweep  chain  at  all  log  piles  and  wherever  a 
ripple  indicated  a  snag,  removing  all  obstructions  that  could  be  found. 
May  29  the  crew  was  laid  otf  temporarily. 

During  the  month  of  June  the  snag  boat  was  laid  up  at  Shreveport, 
undergoing  repairs  of  machinery,  temporary  repairs  of  iron  bottom, 
etc.,  to  be  available  for  continuing  operations  as  soon  as  practicable. 

The  following  is  a  summary  of  the  work  done  by  the  Howell  between 
Fulton  and  the  Atchafalaya  during  the  fiscal  year  ending  June  3U, 
1896,  viz: 

SnagB  pulled 2,550 

Stumps  pulled 518 

Shore  snags  cut 704 

Logs  removed  from  channel 7,692 

Mud  lumps  destroyed 4 

Towheads  removed 1 

Side  Jams  removed 14 

Leaning  trees  cut : 549 

Hard  clay  points  removed  with  explosives 3 

Linear  feet  of  wing  dams  built 2, 915 

Parts  of  wrecks  removed 7 
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To  aid  in  improving  the  river  above  Shreveport  and  sapplement 
work  of  the  snag  boat  Howell  a  chopping  party  was  organized  Decem- 
ber 17  to  remove  shore  snags,  stumps,  etc.,  at  the  low  stage  of  water 
and  clear  the  banks  where  caving.  This  work  was  done  under  the 
supervision  of  Overseer  E.  P,  Allen,  and  December  17-March  10  it  was 
carried  froui  Shreveport  upstream  to  Kountz  Canal,  a  distance  of  583 
miles.  As  the  river  had  commenced  rising,  the  party  turned  back  at 
the  latter  place,  and  March  11-13  returned  to  Shreveport.  On  reach- 
ing Shreveport  the  outfit  of  tools,  etc.,  was  stored  and  the  party  dis- 
banded. 

The  following  is  a  summary  of  the  work  done  by  the  chopping 
party,  viz : 

Stumps  out  and  blowu  up 2,382 

Shore  snagB  removeil 18,536 

,  Jams  removed 1 

Side  jams  removed 24 

Leanmg  trees  cut 840 

•Squaie  yards  wiUows  and  brush  cut 200 

LITTLE  BIVEB. 

This  stretch  of  Bed  Eiver,  17^  miles  in  length  between  Scopini  and 
Knox  Point,  was  provided  for  by  special  allotment  in  the  act  of  Sep- 
tember 19,  1890.  My  project  contemplated  frequent  attacks  by  the 
«nag  boats,  with  iutervals  to  allow  the  river  to  sdour  after  the  logs 
should  have  been  removed  from  the  bed.  The  general  plant  of  the 
district  was  used  from  time  to  time  in  passing  over  this  reach,  but  very 
little  need  of  work  was  found.  It  has  gone  on  improving  by  the  nat- 
ural action  of  the  river,  notwithstanding  that  no  great  volume  of  water 
has  been  sent  down  from  the  upper  river  as  compared  with  the  average, 
^here  has  been  no  flood  thus  far  this  year,  as  tlie  term  is  generally 
understood.  The  highest  reading  on  the  Shreveport  guage  was  12.10 
feet  June  30,  river  rising  slowly,  with  moderate  amount  in  the  upper 
river;  the  maximum  being  23.6  feet  below  the  highest  recorded  stage. 
The  river  was  below  zero  at  Shreveport  for  one-hundred  and  ninety- 
nine  days,  from  July  16,  1894,  to  January  30, 1895;  and  again  below 
zero  between  February  8  and  March  11.  It  reached  its  lowest  stage 
December  2,  and  was  over  4  feet  below  zero  from  October  20, 1894,  to 
January  24, 1895,  or  niaety-seven  days  continuously.  Kayigation  was 
not  interrupted,  however,  by  this  condition  of  affairs,  for  with  the 
reduction  of  the  low-water  limit,  which  has  been  going  on  ever  since 
the  raft  was  removed,  the  general  depth  has  been  gaining. 

The  amount  expended  on  Little  River  during  the  fiscal  year  from  the 
special  allotment  was  $727.56,  leaving  available  (12,999.85.  It  is  my 
opinion  that  Little  Biver  can  be  kept  in  good  condition  by  following 
the  adopted  plan  of  occasional  work,  or  work  at  any  special  point  when 
required  for  the  immediate  needs  of  commerce,  and  I  therefore  recom- 
meud  that  the  balance  be  transferred  to  the  allotmeut  for  general 
improvement  in  order  that  it  may  not  be  tied  up,  but  used  to  the  best 
•advantage.    This  will  require  legislative  action. 

ALEXANDBIA. 

It  has  not  been  possible  to  carry  on  the  work  at  Alexandria  accord- 
ing to  the  approved  project  for  want  of  plant  of  the  right  kiud  at  the 
proper  time.  The  dredge  Lone  8tar^  the  only  one  in  this  district,  was 
engaged  on  the  work  at  Catahoula  Shoals  until  the  end  of  the  calendar 
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year,  when  it  was  towed  to  Monroe  to  be  overhauled  and  repaired. 
Unfortunately  for  this  work  there  ha«  been  no  high  water  on  Ouachita 
Kiver  this  season,  and  plan  for  docking  the  hull  could  not  be  executed. 
Highest  water  at  Monroe  corresponds  to  about  48.5  on  the  present 
gauge,  and  the  dock  was  prepared  for  a  mean  height  of  35  feet,  but  the 
river  has  not  risen  to  within  10  feet  of  the  lowest  high  water  known,  so 
that  while  the  machinery  has  been  put  in  good  order  the  hull  has  not 
been  rebuilt  as  expected,  and  only  patching  can  be  done. 

Authority  has  been  obtained  for  purchase  of  a  ladder  dredge  of  the 
Bucyrus  make,  and  it  is  hoped  that  the  work  at  Alexandria  may  be 
taken  up  the  coming  autumn,  although  there  are  so  many  demands  for 
small  amounts  of  dredging  in  portion^  of  the  district  quite  distant  from 
each  other  that  it  may  be  necessary  to  delay  until  next  season.  The 
character  of  the  work  is  such  that  it  can  not  be  done  to  advantage  or 
economically  by  contract. 

SULPHUR  RIVER. 

This  item  was  added  to  Eed  Eiver  in  the  act  of  August  17, 1894,  pre- 
sumably upon  my  report  of  an  examination  of  that  stream  in  1893.  It 
is  intended  to  begin  operations  ftrst  by  chopping  parties,  and  supple- 
ment it  by  the  use  of  one  of  the  smaller  snag  boats.  No  dredging  can 
be  undertaken  intelligently  without  a  survey,  which,  however,  need  not 
be  elaborate,  but  limited  to  those  parts  which  appear  by  ordinary 
soundings  to  require  it. 

CONSTRUCTION   OP  LEVEES. 

Of  the  appropriation  by  act  of  August  17, 1894,  the  sum  of  $60,000  was 
allotted  for  levee  work.  After  completion  of  the  inspection  of  the  river 
from  Blanton  Bluff  to  Alexandria,  made  the  latter  part  of  September, 
1894,  and  after  consultation  with  the  State  engineers,  it  was  decided 
that  the  work  of  first  importance  was  the  building  of  the  line  along  the 
left  bank  of  the  stretch  known  as  Little  River  from  Scopini  to  Ash 
Point,  in  Bossier  Parish,  La.  The  preliminary  survey  was  made  early 
in  October,  the  work  was  advertised  October  20,  and  bids  for  construct- 
ing the  levee  were  received  as  shown  by  the  following  abstract: 

Abstract  of  proposals  for  construotinff  levee  from  Scopini  to  Ask  Point,  on  Bed  River,  in' 
Bossier  Parishf  La.,  received  in  response  to  advertisement  dated  October  20, 1894,  and 
publicly  opened  at  United  ^States  Engineer  Office,  Vioksburg,  Miss.,  at  12  &  clock  noon^ 
November'  f>,  1894. 


No. 


Name  and  address  of  bidder. 


1  Michael  Hunt,  Missionary,  La 

2  Carson,  Barboar  &  Kutle,  Convent,  La 

;{  J.  A.  AndrefTs  &  Co.,  Baton  Bon^o,  La 

•.  ii^ltrinKluun  Construction  Co.,  Natchez,  Miss. 

;"•  John  Scott  &  Sons,  St.  Loais,  Mo. 


Price 

per  cubic 

yard. 


Cent*. 
16.9 
15.43 
14.50 
15.00 
14.39 


William  Robson  &  Son,  liobson.  La I         15.00 

The  contract  was  awarded  to  John  Scott  &  Sons,  the  lowest  bidders, 
and  agreement  was  entered  into  with  them  Kovemoer  10, 1894,  provid- 
ing that  the  levee  should  be  completed  by  March  1, 1895.  The  work 
was  done  under  the  supervision  of  Inspector  Hunter  Stewart,  and  was 
finished  February  27, 1895.    The  line  is  13,497  feet  in  length,  and  con- 
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tains  261,455.4  cubic  yards  of  embankment.  The  levee  has  a  crown  of 
8  feet,  slopes  of  3  base  to  1  perpendicular,  and  grade  of  3  feet  above 
high  water  of  1894,  or  an  average  net  fill  of  11.9  feet.  I  visited  and 
inspected  the  completed  levee  and  received  the  work  from  the  con- 
tractors March  1, 1895. 

In  April  the  old  levee  in  front  of  the  new  line  was  cut  in  four  places^ 
to  prevent  disaster  from  sudden  rush  of  water  against  the  new  work  in 
case  of  flood,  as  happened  at  Eichmond  Bayou  Levee  in  March,  1894, 
and  in  May  portions  of  the  new  line  were  resodded  where  the  grass  had 
been  killed  by  excessive  cold  weather. 

June  24, 1895,  the  Secretary  of  War  authorized  an  additional  allot- 
ment of  $33,750  for  levee  work,  making  a  total  available  June  30  for 
that  purpose  of  $54,498.41.  It  is  proposed  to  apply  this  amount  to 
building  what  is  known  as  the  Coushatta  and  Hervey  Canal  Levee,  on 
right  bank  of  Ked  Eiver,  in  Caddo  Parish^  La.,  beginning  about  47 
miles  above  Shreveport  and  extending  about  8J  miles  upstream^  paral- 
lel to  the  river.  The  work  will  consist  of  raising  and  enlarging  the 
levee  built  below  Red  Bayou  by  the  State  of  Louisiana  and  the  Caddo 
Levee  district  board  in  1892-93  to  a  grade  not  less  than  3  feet  above  the 
line  of  high  waters  of  1892  and  1894,  requiring  an  approximate  embank- 
ment of  46,500  cubic  yards,  and  constructing  a  new  levee  from  the 
upper  end  to  and  across  Hervey  Canal,  if  funds  will  permit.  The  new 
line  will  include  closing  Bed  Bayou  outlet,  will  be  built  to  a  net  grade 
of  not  less  than  3  feet  above  high  waters  of  1892  and  1894,  and  the 
amount  of  embankment  required  is  approximately  375,000  cubic  yards. 
The  work  was  advertised  June  26, 1895,  and  bids  will  be  opened  July  15. 

The  following  table,  furnished  by  the  board  of  State  engineers  of 
Louisiana,  shows  in  a  concise  manner  the  work  on  Bed  Biver  ui\der- 
taken  during  the  year  by  the  State  and  the  levee  districts: 
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SURVEY. 

The  survey  of  Red  River  from  Fulton,  Ark.,  to  Atchafalaya  River, 
Louisiana,  a  distance  by  channel  measurement  of  818.5  kilometers 
(508.6  miles),  practically  is  finished,  with  exception  of  a  few  map  sheets. 
Details  of  the  year's  work  are  given  in  Assistant  Engineer  Marshall's 
report  herewith. 

As  stated  in  my  last  report,  the  survey  would  be  more  valuable  for 
geographical  purposes  if  secondary  triangulation  and  transvalley  sec- 
tions could  be  carried  out;  but  neither  is  absolutely  necessary,  as  the 
study  of  the  best  means  of  improvement  does  not  require  the  former, 
and  the  fact  that  both  United  States  and  State  engineers  are  in  perfect 
accord  upon  the  subject  of  confining  the  river  by  closing  outlets  and 
building  levees  renders  it  of  small  moment  what  material  lies  on  either 
side  the  immediate  banks,  or  whether  the  lauds  rise  or  fall  away.  The 
general  fall  of  the  valley  from  Fulton  to  the  Mississippi  is  known,  and 
we  have  the  most  exact  information  that  has  been  obtained  on  any  river 
of  like  magnitude  of  the  fall  per  unit  of  the  water  surface  at  extreme 
stages.  The  rapid  reconnaissances  of  1893  and  1894 — ^rapid  because  the 
frequency  of  permanent  reference  points  of  triangulation  and  elevation 
enabled  the  parties  to  get  definite  information  without  delaying  to  iden- 
tify i)osition8  where  changes  had  taken  place — have  been  developed 
upon  the  office  maps,  from  which  we  may  get  an  accurate  measure  of 
the  amount  of  change  at  any  point  and  the  time. 

For  working  drawings  and  for  convenience  in  plotting  future  changes 
of  the  river,  it  would  be  well  to  have  published  a  small  edition,  say  200 
copies,  of  the  maps  on  the  original  scale  of  1: 10,000,  and  a  larger 
edition,  say  500  copies,  for  general  use  on  scale  of  1:20,000,  giving 
sheets  one-fourth  the  size  of  the  originals  and  conforming  with  the  pub- 
lished maps  of  Mississippi  River.  It  is  estimated  that  an  edition  of 
200  on  the  large  scale,  on  good  paper,  will  cost  $2,500,  and  one  of  500 
on  the  small  scale  $5,000. 


report  of  mr.  u.  m.  marshall,  assistant  engineer. 

United  States  Engineer  Office, 

Vickshurg,  Miss,,  June  £0, 1895 
Captain  :  I  have  the  honor  to  submit  the  foUowing  report  on  Red  Riyer  snryey : 
About  the  middle  of  September  a  party  under  Assistant  Engineer  G.  C.  Hay  don, 

Suarteredon  a  small  iiat,  as  in  the  previous  season,  began  work  at  mouth  of  Sulphur 
:iTer,  and  by  the  first  week  in  December  reached  the  mouth  of  Black  River. 

The  work  comprised  testing  ahd  resetting  low-water  gauges  at  intervals  of  about 
7  kilometers,  making  local  survey  of  the  shoals,  and  taking  discharge.  The  methods 
and  programme  were  the  same  as  prevailed  in  previous  seasons,  and  have  been  fully 
described  in  earlier  reports. 

Table  1  gives  the  elevation  of  low- water  surface  derived  from  gauge  readings  and 
the  local  surveys;  the  latter  having  been  reduced  from  actual  observed  values  by 
the  amount  of  the  change  at  adjacent  gauges.  This  simply  supposes  no  alteration 
of  slope  between  consecutive  gauges  during  the  interval  between  the  local  sun-ey 
and  low  water,  which  is  not  a  violent  assumption,  inasmuch  as  the  change  of  stage 
was  usually  less  than  half  a  meter. 

Table  2  gives  the  elevation  of  the  water  surface  covering  the  period  of  **  low- 
water"  and  extending  over  fifteen  days.  At  a  few  points  the  elevations  have  Xnen 
interpolated  and  are  noted  as  such. 

Table  3  gives  the  results  of  discharge  measurements. 

Five  profile  sheets  showing  high  waters  of  1892  aud  1894,  low  water  of  1894,  and 
bottom  of  the  channel  at  time  of  survey  in  1893,  except  between  Posten  Bayou  and 
Shreveport,  where  survey  was  made  in  1892  and  omitted  in  1893,  and  over  the  shoala 
and  at  gauge  stations  where  the  depths  are  those  measured  in  1894. 
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Table  4  gives  reenlts  of  the  borings  made  within  the  river  bed  in  1893.  The  method 
and  analysis  were  the  same  as  obtained  on  Yazoo  River,  and  are  fully  described  in 
Chief  of  Engineers'  Report,  1894,  page  1493.  The  diagram  sheet  illustrates  the  pro- 
portion of  the  different  sizes  of  material  which  compose  the  bars  in  each  locality 
nrom  Fulton  to  Alexandria.  While  they  show  that  the  proportion  of  the  larger 
material,  gravel,  is  greater  in  the  npper  than  in  the  lower  river,  they  also  show  that 
by  far  the  greater  part  of  all  the  bars  is  made  np  of  material  less  than  half  a  milli- 
meter in  diameter.  The  bars  are  the  effects  of  conditions  which  exist  within  the 
river,  and  are  evidences  of  the  misapplication  of  the  energy  of  the  water.  It  must 
not  be  overlooked  that  the  fine  material  is  sand,  and  is  not  retained  in  place  by  cohe- 
sion ;  but  was  brought  by  currents  able  to  transport  it,  and  the  place  of  deposit 
marks  where  those  currents  became  incapable  of  carrying  it. 

In  the  office  all  data  have  been  worked  up  and  tabulated,  save  a  few  soundings 
taken  in  1879  between  Colfax  and  Alexandria  and  the  results  of  the  surveys  made 
under  M^.  W.  II.  H.  Benyaurd  in  1880  and  1881,  near  the  mouth  of  the  river.  All  the 
final  map  sheets  have  been  plotted  on  scale  of  1 :  10,000,  but  20  of  the  64  are  yet  without 
the  topographical  sis^ns.  Index  chart  has  been  made  in  three  sheets  on  scale  of 
1 :  200.000.  Survey  of  1893  and  local  bar  surveys  of  1894  have  been  plotted.  Of  the 
former,  34  sheets  have  been  added  to  the  tracings  in  colorsj  so  as  to  show  the  changes 
which  have  taken  place. 

It  will  be  seen  that  little  remains  to  be  done  to  make  available  all  information  at 
hand,  and  only  by  long,  systeinatic  observation  conld  any  material  addition  be  made 
to  that  already  gathered.    Within  a  short  time  it  is  to  be  expected  everything  will 
be  ready  for  a  report  on  ''A  plan  for  the  permanent  improvement  of  Red  River.'' 
Very  respectfully,  your  obedient  servant, 

H.  M.  Marshall, 
Asnstant  Engineer. 

Capt.   J.   H.   WiLLARD, 

Corps  of  Engineers,  U.  S,  A, 


Table  1. — Low-water  marks  on  Bed  River  in  Arkansas  and  Louieiana. 
LOW- WATER  MARKS  OF  1804  FROM  GAUGE  REC0RD8. 


Locality. 


▲BKAN8A8. 

Falton 

Dobton  Landing,  Gauge  "So.  8 . 

Garland 

Solphor  River,  Range  1 


Month  Salpbar  River,  Range  2. 
Snlphar  luver,  Gauge  No.  21 . . . 

Golfina  Bluff 

Digga  Bluii;  Gauge  No.  22 

Blanton  Bluff,  Gauge  No.  23 


LOUISIANA. 

Missionary  Place.  Gauge  No.  2i . 
Barxetown  Slough : 

Range  10 

Range  11 

Range  12 

0*Ronrke  Slough : 

Range  13 

Range  14 

Range  15. 


Boone  Bend,  Gauge  No.  25 . 
AlbanCanalNo.3: 

Range le 

Range  17 

Range  18 

Kouns  C^al: 

Range  19 

Gauge  No.  20 

Range  21 


Distance 

ftrom 

Fulton, 

Ark. 


Kilos. 

0.0 

:     *56.» 

66.7 

93.2 

:  tl67.1 

172.1 

172. 7 

178.1 

173.5 

180.0 

189.3 


194.5 

195.4 
195.9 
196.2 

198.5 
198.7 
198.9 
200.1 

202.8 
203.0 
203.2 

207.8 
208.1 
208.8 


Elevation, 

Cairo 

datum. 

Date. 

Slope  per 
kilometer. 

MeUr$. 
75.47 

1     70.58 

08.45 

j     03.35 

03.31 
03.30 
03.29 
03.17 
02.55 

02.34 

02.28 
02.27 
02.27 

01.95 

Nov.  27-Dec.  7. . 

Meters. 

Nov.29-Dec.  2.. 
Nov.  30-Dec.  2. . 

0.080 
0.077 
0.009 

0.000 

Dec  2 

0  025 

0.025 

Dec.  2, 3 

0.018 

Doc.2 

0  007 

Dec.  2 

0.040 

0.000 

0.020 

0.000 

0.139 

01.89 

0.300 
0.050 
0.026 

0.048 
0.050 
0.100 

0.008 
0.107 
0.000 

01.88 

0L85 
01.72 

Dec.5 

01.71 

01.09 

0L4O 

01.35 
01.35 

Deo.5 

*  Measured  through  Ferguson  Cut-off,  Arkansas.    (December  28, 1892.) 
t  Measured  through  Crowell  Point  Cut-off,  Arkansas. 
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Tabue  1.— Lofp-ioaf^r  mark0.  on  Re4  Rwer  in.  Arkansas  ami  Itoui^na — CoDtiniied. 
LOW-WATBR  MARKS  OF  18H  FBOM  OACJOB  REOORDSr-ConUnned. 


Loo^ity. 


LOUWUHA—contimied. 


HorvayCanjl: 

Range  22 

Range  23 

Ranjm24 

Poaton  Bajou: 

KangeSS 

Qange  No.  27 

Range  27 

Red  Bayou: 

Range 2g 

Range  29 

Range  80 , 

Fuller  Inlet: 

Range31 

Range32 

Range  33 

Elmer  Slough,  Gauge  No.  2% 

Fuller  Outlet: 

Range  84 

Range  35 

Range  36 

Dooley  Bayou : 

Ranges? , 

Range  38 

Range  39 

Eaat  Egypt  Place,  Gauge  No.  29. 

WUd  Lucia 

Rush  Point , 

Cottonwood  Bayou : 

Range  42 , 

Gauge  1^0. 32 

Range44      

Willow  Bend  Place , 

Brie  Place 

Gold  Point  Plaoe 

CaahPoipt  Place 

Pandora  Bend : 

Range  49 

Range  50 

Range  51 

Gauge  No.  87 

Colquitt  Plaoe 

Bhieveport : 

Range  53 '. 

Range  54 

Range  55 , 

Range  Sa 

Gauge  No.  39 

Range  58 

Chalk  Level  Shoal: 

Range  59 

Range  60 , 

Range  61 

Range  62 

Range  63 

Range  64 

Vicholaon  Place 

Curtis  Place , 

Childers  Place 

Lotus  Landing , 

Waterloo  Cut-off 

Young  Point  Cut-oiT 

Pascagoula  Place , 

Knox  Point  Place 

Caspiana  Place , 

Campobello  Place , 


Cross  Kevs  Place 

Ninock  Bayou 

Swift  Chute  Bayou. 
Cotton  Point  Shoal: 

Range  95 

Range  96 

Range  97 

Range  98 

lUnge99 


Distance 

from 
Fulton, 

Ark. 


KUoa. 
213.8 
214.1 
214.6 

217.0 
217.2 
217,4 

219.6 
219.9 
220.2 


222.8. 
223.2 
226.1 


BlevatioD, 
Cairo 
datum. 


Meters. 
60.86 
60.77 
6a  77 

60.69 
60.65 
60.64 

60.68 
60.59 
60.59 


289.1 

229.4 

229.6 

230.4 

280.8 

231.1 

!        231.8 

239.2 

;        248.4 

254.2, 

254.6 

254.7 

261.8 

267.1 

272.7 

28L1 

287.1 ; 

287.3 
287.6 
287.9 
295.9  I 

302.4 
302.6 
302.7 
302.9 
803.2 
803.5 

806.8 
809.0 
809.2 
300.3 
309.6 
300  7 
312.0 
819.7 
381.8 
337.5 
342.5 
348.7 
855.4 
861.4 
367.7 
375.2 
382.7 
890.7 
395.5 

895.9 
396.1 
896.2 
396.3 
39A.5 


Date. 


Dec.  2-9 


66.22    

60.22   

60.22    

59.97  j  Dec.  2. 


59.47 
59.44 


59.44 


69.41    

59.83  ; 

59.26    

59.21  I  Deo.  2. 

*58.60  ' 

*56.95   


66.51  I 
56.49 
56.47  I 
55. 27  I 
»54.33 
*  53. 23  ! 
51. 92  I 

50.69  i 
60.67  ! 
50.61 
*50.58 
'49.16 

47.66 
47.63 
47.62 
47.53 

47.47 
47.41 

46.94 
46.86 
46.72 
46.65 
46.57 
46.51 
46.50 
*46.33 
45.70 
45.26 
44.97 
44.67 
44.12 
43.57 
43.25 
42.91 
42.10 
40.88 
40.52 

40.47 
40.45 
40.44 
40.43 
40.40 


Dec.  2. 3;  5-9. 


Dec.  1-5. 


Dec.  5. 


Dec  2-4. 


Dec.  7, 8. 


Dec.  2, 3. 


Deo.  1-3... 
Dec.  2. 3... 

Dec.  2 

Deo.^5... 
Dec.  3, 6,7. 

Dec.7 

Deo.2 

Deo.6 

Dec.  6. 7... 


Slope  per 
kilometer. 


*  Interpolated. 
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Tabix,  l.—Lauf-waier  mark$  on  Bed  Rwer  {»  Arhan$a9  and  Xo«ti<iana— Contiimed. 
LOWWATKE  HARKS  OF  18M  FROM  GAI^GK  R£CORJ>S-Conti]iaed. 


Locality. 


DiaUtDce 
from 

Fulton, 
Ark. 


Blevation 
Cairo 
datom. 


Date. 


Slope  per 
kilomeier. 


LOUISIANA— oontinnad- 


Xrf>gr^  Bayou  Reach : 


Ne1 


ngel02. 

Range  103 , 

Range  IM 

Range  106 

(7  BayoUf  Oange  No.  55., 

onPIace , 

Elder  GroTO  Place 

Pecan  Point  Shoal: 

Range  109 

Range  110 , 

Rangelll 

Range  112 

PMan  Point  Place 

Willow  Point  Place 

Cottage  Home  Place 

Glen  Martin  Shoal: 

Range  116 


Range  117. 

Range  118 

Range  119 

Range  120 

Range  121 

Range  122 

CoTwbatta.  Stone  Line  21 . 
Cooshatu,  Gauge  No.  61. 
ConsbattaHar: 

Range  125 

Range  126 

Range  127 

Range  128 

Cabin  Row  Reacb : 

Rangbl29 

Range  130 

Range  131 —  

Range  132 

Range  133 

Range  134 

Range  135 

Rangel36 

Range  137 

Range  138 

Range  139 

Range  140 

Range  141 

Range  142. 

Range  143.. 

Range  144. 

Range  145. . 


TivaLandixig , 

Kenilworth  Landing. 

Brownville  Place 


I«ake  Poole  d'Ean  Place. , 

Le  Compte  Bluffa 

Pnidhomme  Bar: 

Range  162 

Range  168 , 

Range  164 

Range  165 , 

Range  166 , 

Range  167 

Range  166 

BoaaBar: 

Range  169 

Range  170 

Range  171 

Range  172 

J^  C.  Henry  Place 

HyamB  Place 


491.4 
491.7 
491.9 
492.1 
492.4 
493.2 
493.4 

494.0 
494.1 
494.5 
494.7 
498.5 
:  507.2 
509.0 


MeUrt. 
39.48 
3^46 
89.44 
39.41 
39.31 


38.17 

37.63 
37.58 
37.51 
87.45 
37.41 
37.01 
36.61 

86.44 
36.42 
36.38 
36.87 
36.36 
36.33 
36.31 
35.51 
35.49 

35.44 
85. 42 
35.42 
35.40 

35.21 
35.18 
85.17 
35.15 
35.13 
35.11 
35.05 
35.03 
35.01 
35.00 
84.98 
34.93 
84.91 
34.87 
84.85 
34.85 
34.85 
84.48 
34.00 

33.41 


32.73 

32.70 
32.67 
32.60 
32. 57 
32.43 
32.29 
82.23 

32.05 
82.01 
31.88 
81.80 
80.84 


^   $29.83 


Dec.  3.7 

Dec.  7,8 

Dec.  2, 3, 8 


Dec.  2,3. 

do.. 

Dec.3... 


Dec  6. 


Deo.  2-4, 7-9. 
Dec.  2, 5-8.... 

Deo.  3-4, 6-7. 

Dec  2-3, 6-9., 
Deo.9 


Dec.  1,7-9.. 


*  lleaanred  throngh  Lake  End  Point  Cut-ofi;  Loniaiana. 
tlieasnred  through  Upper  Brazil  Place  Cut-off,  LonlaiaDa. 
1  Meaaured  throngh  Le  v  asaar  Cut-off,  Louiaiana. 
§  Interpolated. 
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Table  1. — Low-water  marka  on  Bed  Biver  in  Jrkansaa  and  Louieiana — Continned. 
LOW-WATEB  MARKS  OF  1894  FROM  GAUGE  RECORDS-CoDtioaed. 


LooaUty. 


LouisuiiA--oontliined. 


Willow  PUoe 

Teuier  Landing 

St.  Maarioe 

O.K.  Bar: 

Range  179 

Range  180 

Range  181 

Range  182 

Range  183 

Range  184 

O.K.  Landing 

O.K.  Bar: 

Range  186 

Range  187 

Range  188 

Stone  Line  32 

High  Die  Place 

BeU  Landing 

St.  Andre  Bluff: 

Range  193 

GangeNo.75 

Range  196 

Range  190 

Range  197 

Range  198 

Range  199 

Colfax 

M.  E.  Landing 

Fairmoont  Place 

Lower  FlagUnd  Place 

Belleview  Place 

China  Grove  Place 

Swilley  Bar: 

Range  206 

Range  207 

Range  208 

Range  209 

Range  210 

Range  211 

Range  212 

Range  213 

AboTC  Honstonf  Central  Arkansaa  and  Northern 

R.R.  Bridge 

Upper  Alexandria  Falla: 

Range  216 

Range  218 

Range  221 

Range  222 

Range  223 

Range  224 

Range  228 

Range  231 

Range  233 

Texaa  and  Pacific  Incline: 

Range  234 

Range  235 

Range  236 

Alexan^a  Upper  Discharge  Section 

Lower  Alexandria  Falls : 

Range  239 , 

Range  240 

Range  241 

Range  242 

Alexandria  Harbor: 

Range  243 

Range  244 

Range  245 

Alexandria  Gauge 

Alexandria  Harm>r: 

Range  247 

RanKe248 

Range  249 

Range  250 - 

Range  251 

Range  252 


Distance 
from 

Fulton, 
Ark. 


Elevation, 
Cairo 
datmn. 


KHot, 
516.9 
526.7 
687.8 

544.0 
544.1 
544.5 
544.9 
545.3 
545.6 
547.3 

548.8 
549.0 
549.2 
549.7 
654.3 
564.7 

574.7 
574.9 
576.0 
575.2 
575.8 
575.4 
575.5 
585.8 
593.5 
600.8 
608.9 
617.0 
626.4 

631.8 

632.0 

632.1 

632.16 

632.25 

632.80 

632.35 

632.5 

637.5 

687.6 

687.75 

687.84 

637.87 

637.91 

637.94 

638.06 

688.15 

638.4 

638.6 
688.8 
639.1 
689.4 

639.5 
639.6 
639.7 
639.9 

640.1 
640.3 
640.5 
640.8 

640.9 
641.0 
641.2 
641.3 
641.5 
641.6 


Date. 


Slope  per 
kilometer. 


Meters. 

29.04     Deo.5-9. 
28.28     Deo.  2. 
27.06  I  Dec.8. 


26.64 
26.56 
26.49 
26.37 
26.34 
26.21 
25.97 

26.73 
26.68 
25.60 
25.47 
26.06 
28.95 

23.24 
28.17 
23.14 
28  08 
23.06 
».02 
22.97 
22.13 
21.67 
21.00 
20.73 
20.48 
20.33 

19.97 
19.94 
19.92 
19.90 
19.90 
19.88 
19.87 
19.87 

19.56 

19.58 
19.50 
19.47 
19.44 
19.85 
19.24 
19.24 
19.24 
19.24 

19.22 
19.22 
19.22 
19.21 

19.21 
19.^ 
18!^ 
18.98 

18.97 
18.97 
18.97 
18.97 

18.93 
18.87 
18.87 
18.85 
18.84 
18.84 


Nov.  29.Dec. 
6,7. 


Decs... 
Deo.  2, 3. 


NoT.30-Dec.3,7 


Deo.  2-4. 
Dec.2... 
Deo.  2, 3. 
Dec.3... 
Deo.  2, 3. 
Deo.3..., 


Deo.  2. 


Dec.  2, 8. 


Meters. 
0.100 
0.077 
0.110 

0.068 
0.800 
0.175 
0.300 
0.075 
0.434 
0.141 

0.160 
0.250 
0.400 
0.260 
0.089 
0.107 

0.071 
0.350 
0.300 
0.300 
0.300 
0.300 
0.500 
0.081 
0.059 
0.089 
0.034 
0.034 
0.016 

0.067 
0.150 
0.200 
0.333 
O.OOG 
0.400 
0.200 
0.000 

0.062 

0.300 
0.200 
0.333 
1.000 
2.250 
8.667 
0.000 
0.006 
0.009 

0.100 
0.000 
0.000 
0.033 

0.000 
1.300 
LOOO 
0.000 

0.050 
O.000 
0.000 
0.000 

0.400 
0.600 

aooo 

0.200 
0.050 
0.000 
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Table  l.—Low-toaier  marks  on  Red  Biver  in  Arkansas  and  Louisiana — Continued. 
LOW. WATER  MARKS  OF  1804  FROM  GAUGE  RECORDS— Continued. 


Locality. 


Distance 

from 
Fnlton, 

Ark. 


Elevation, 

Cairo 

datum. 


LOuniAMA— continued. 

Cut-off  Place 

Hmthorn  Reavh,  Range  254 

Hat  born  Place.  Gauge  Ko.  84 

Hathorn  Reach: 

Range 256 

Range  257 

Range  258 

Range  256 

HorteDBia  Place 

Donnan  Reach : 

Range  261 

Range  262 

Range  263 

Range  264 

Range  265 

Range  266 

Range  267 

Range  268 

Range  269 

Range  270 

Range  271 

Range  272 

Caaa  Landing 

Orimee  Bluil: 

Gauge  No.  87 

Range  275 

Range  276 

Range  277 

Range  278 

Bgg  fiend 

Caasandria: 

Gauge  No.  89 » 

Range  281 

Range  282 

Snaggy  Point: 

Minge283 

Range  284 

Range  285 

Range  287 

Range  289 

Range  290 

Range  292 

Range  294 

Range  295 

Range  296 

Range  298 

Range  299 

Range  800 

Range  801 

Range  :i02 

Range  303 

Experiment  Station : 

Range  804 

Range  806 

Range  806 

Range  307 

Range  306 

Range  809 

Range  310 

Danzat  Place 

Norroand  Landing 

Taasin  Place: 

Range  818 

Range814 

Range  315 

Range  816 

Range  317 

Range  818 

Range  319 /. 

Range  820 

Range  821 

Range  823 

Range  323 


KUos. 
648.3 
667.2 
657.3 

667.4 
657.5 
657.6 
657.7 
666.0 

668.2 

660.27 

669.34 

669.42 

660.48 

669.68 

660.83 

669.98 

670.08 

670.15 

670.22 

670.29 

673.6 

68L5 
681.6 
881.7 
681.9 
682.0 
600.3 

699.3 
699.6 
700.0 

700.1 
700.2 
700.3 
700.4 
700.5 
700.0 
700.7 
700.8 
700.9 
701.0 
701.2 
70L4 
701.6 
701.9 
702.  J 
702.8 

702.4 
702.5 
702.6 
702.7 
702.9 
703.2 
703.5 
705.8 
716.9 

719.1 
719.2 
719.3 
719.4 
719.5 
719.7 
719.8 
719.9 
720.0 
720.1 
720.2 


Meters. 
17.97 
17.60 
17.68 

17.58 

17.57 
17.56 
17.56 
17.28 

17.26 
17.23 
17.21 
17.19 
17.19 
17.17 
17.16 
17.12 
17.10 
17.08 
17.06 
17.06 
17.04 

16.78 
16.77 
16.72 
16.70 
16.68 
16.54 

16.46 
16.45 
16.45 

16.45 
16.45 
16.42 
16.41 
16.38 
16.85 
16.28 
16.24 
16.21 
16.16 
16.03 
15.96 
15.91 
15.81 
15.73 
15.66 

15.64 
15.58 
15.53 
15.50 
15.45 
15.29 
15.19 
14.98 
14.19 

14.09 
14.06 
14.05 
14.02 
14.02 
13.94 
13.04 
13.94 
13.93 
13.89 
18.86 


Dec.  2, 3 
Dec.2,3! 

beo.'3!".! 

Deofi's! 
Nov.  30. 

Dec's'!! 
Dec  2, 8. 

i)ec.*2!!! 
Dec3... 

....do.. 
....do.. 
....do.. 
....do.. 
....do.. 
....do.. 

do.. 

....do.. 
....do.. 
....do.. 
.....do.. 
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Tablb  1. — LowHoaier  mark9  on  Bed  Bwer  in  ArkansoM  an4  Loumann—Contiaufi^. 
LOW-WATSB  HARKS  OF  1804  FBOM  GAUajB  IWX)RDS^CoDtiniM4. 


Locality. 


Diatanoe 
from. 

Falton, 
Ark. 


BlevfttioD, 
Cairo 
datum. 


Bate. 


Slope  per 
kilometer. 


LouuiANA— oontiiiaed. 

BasbiB  Flaoe: 

BangeSM 

BangeSaa 

BaDge337 , 

IUaige328 

Range  829 

Range  330 

Ranee  832 

BarbinT«and1ng; 

Range  339 

Range  384 , 

Ware  Landing 

Brouiilette  Landing 

Saline  Bayou 

Double  Bddy  Landing 

Murry  Place , 

Old  Harris  Place 

Little  Larto  Landing 

Black  River  Reach: 

i       Range342 

Range  343 

Range  344 

Range  345 , 

Range  348 

Range  347 , 

Range  348 

Range  849 

Range  3S0 

Range  351 

Range  352 

Range  353 

Black  River: 

Gauge  No.  97 

Range  366 


KUos. 
720.3 
720.4 
720.6 
720.8 
721.0 
72L1 
72L2 

721.3 
721.4 
722.0 
728.8 
737.8 
742.4 
750.1 
760.1 
765.5 

772.3 
772.4 
772.6 
772.8 
772.9 
773.0 
773.2 
778.3 
773.4 
773.6 
773.7 
773.9 

774.0 
774.1 


Metert. 
13.82 
13.81 
13.73 
18.62 
13.53 
18.50 
18.47 

13.44 

13.42 

13.32 

*12.80 

*11.77 

*U.60 

•11.22 

*10.08 

*8.87 

7.78 
7.77 
7.76 
7.64 
7.63 
7.60 
7.56 
7.52 
7.50 
7.40 
7.47 
7.42 

•7.42 
7.42 


Deo.  3 
....do 
....do 
....do 
....do 
....do 
....do 

....do 
....do 
....do 


MeUrs. 
0.400 
OtlOO 
a400 
&550 
0.450 
0.300 
0.300 

0.300 
0.200 
0.166 
0.063 
0.124 
0.030 
0.049 
.  0.114 
0.224 

0.160 
0.100 
0.050 
0.100 
0.100 
0.300 
0.200 
0.400 
0.200 
0.050 
0.200 
0.260 

0.000 
0.000 


•  Intezpolated. 
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Coarse  gravel  e. 

Coarse  grave 
and  wood  d. 

Gravel  and 
wood. 

:     j    oi 

49.2 
36.5 
14.6 

Clean  quartz 

gravel. 
Gravel,  clay 

lumps  &  wood. 
Gravel 

2.60 
2.45 

04^0 

^     ol     oi 

Clean  quartz 

gravel. 
Gravel,  clay 

lumps  A  wood. 
Gravel     and 

trash. 

2.63 
2.26 
2.53 
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d       CO       lA 

Clean,  coarse 
reddish  sand. 

Coarse  sand,  claj 
lumps  fc  wood. 

Coarse  sand 
and  trash. 

2.61 
2.28 
2.66 

17.0 
5.2 
18.1 

Clean  red  sand. 

Sand,  clay  Inmps 
Sc  wooa  fiber. 

Yellowish  sand 
and  trash. 
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67.09... 
66.51... 
64.78... 
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GENERAL  REMARKS. 

« 

Details  of  levee  construction  already  have  been  given,  but  tliey  con- 
vey only  a  small  notion  of  the  amount  of  work  that  has  been  accom- 
plished with  comparatively  small  means. 

While  the  United  States  work  is  intended  as  part  of  a  system  to 
inii)rove  navigation,  that  of  the  State  engineers  and  levee  boards  is  for 
direct  protection  of  the  fertile  lands  from  overflow.  The  allotments 
from  the  appropriations  for  improving  Red  River  represent  only  a  small 
percentage  of  the  cost  of  this  work,  but  they  have  served  to  direct  the 
action  of  the  State  engineers  to  no  small  degree  in  planning  their  por- 
tions of  the  system.  It  is  pleasant  t«  repeat  that  the  greatest  harmony 
exists  between  this  office  and  the  State  engineers  and  levee  boards ;  and 
il'  this  work  should  be  prosecuted  in  the  same  manner  for  a  few  years 
the  whole  system  could  be  finished,  at  least  within  Gaddo  and  Bossier 
levee  districts,  at  a  relatively  very  moderate  charge  to  the  United  States. 
It  is  my  opinion  that  our  efforts  should  be  specially  directed  to  extend- 
ing the  line  fi'om  Missionary  downstream  to  meet  the  line  now  projected 
upstream  from  Red  Bayou  to  Hervey  Canal  this  season.  The  country 
is  a  very  difficult  one,  and  as  the  levee  districts  have  about  exhausted 
their  means,  until  the  cotton  taxes  shall  begin  to  yield  the  necessary 
funds,  the  greater  part  of  this  work  should  fall  upon  the  United  States. 
Practical  help  should  be  given  also  by  raising  aud  enlarging  State 
levees  which  were  built  at  lower  grade  than  desired,  for  lack  of  means, 
the  engineers  considering  it  better  to  close  existing  gaps  and  take  cer- 
tain risks  as  to  flood  heights  and  strength  of  section  to  leaving  them 
ojien. 

No  assistance  has  been  given  by  the  United  States  to  the  district 
below  Alexandria,  and  it  is  only  fair  that  this  should  be  done  as  early 
as  possible  for  the  benefit  of  the  people  who  are  thus  contributing 
directly  to  the  improvement  of  the  lower  river. 

From  one  i)oint  of  view,  the  long  season  of  low  water  has  been  fortu- 
nate for  the  system,  giving  the  newer  levees  time  to  consolidate  aud 
become  well  sodded,  but  on  the  other  hand  it  has  made  people  living 
behind  them  careless,  and  in  many  cases  they  have  cut  into  the  levees 
for  road  crossings.  Filling  and  repair  when  a  flood  is  imminent  can 
not  be  regarded  as  anything  short  of  inviting  disaster.  Appeals  to 
parish  police  juries  have  not  resulted  in  any  marked  degree  of  improve- 
ment, and  therefore  it  is  suggested  that  the  matter  be  taken  up  by  the 
United  States  more  fully  than  in  the  general  laws  heretofore  enacted 
in  regard  to  injuring  i)ul)lic  works. 

Closing  outlets,  which  is  a  prerequisite  to  levee  construction,  has 
been  going  on  slowly  as  recommended  some  twenty  years  ago  by  Cap- 
tain (now  Lieutenant-Colonel)  Benyaurd,  and  the  disasters  predicted  by 
those  who  were  then  opposed  to  such  work,  and  especially  by  those  who 
still  try  to  present  arguments  in  favor  of  outlets,  have  not  taken  place^ 
and  are  not  likely  to  occur.  A  levee  may  be  topped  here  and  there  by 
some  sudden  flood  if  the  river  should  happen  to  be  obstructed  by  jams 
below,  or  if  the  levee  were  injured  by  cutting  down  for  temporary 
crossing,  or  willfully  cut,  but  since  the'bed  continues  to  go  down  with 
the  lowered  low- water  line,  it  is  my  opinion  that  accidents  of  the  kind 
would  be  localized,  and  that  Red  River  will  increase  its  carrying  power 
so  as  to  provide  ample  channel  way  for  its  own  discharge  at  the  highest 
stages. 

The  subject  of  general  improvement  was  discussed  somewhat  exten- 
sively in  my  last  report  (Report  Chief  of  Engineers,  1894,  p.  1430),  and 
I  can  add  nothing  to  it,  except  to  repeat  that  the  serious  improvement 
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of  navigation  should  be  undertaken  at  an  early  date.  The  work  is  of 
such  a  kind  that  it  can  not  be  undertaken  advantageously  by  contract, 
but  must  be  done  by  hired  labor  and  plant  owned  by  the  United  States. 
A  beginning  certainly  should  be  made,  and  considering  all  the  condi- 
tions of  distance,  means  of  repair,  etc.,  it  should  be  of  durable  materials, 
bulls  of  steel,  and  certain  parts  as  piledrivers  and  dredges  self-propel- 
.  ling,  to  be  independent  of  the  snag  boats  or  to  avoid  the  necessity  of 
building  other  steamboats.  Makeshifts  have  been  used  in  putting  in 
temi>orary  wing  dams  and  dikes,  but  this  method  would  not  be  econom- 
ical for  large  operations. 

The  maps  of  the  survey  have  been  blue  printed  and  are  very  useful, 
but  it  would  be  cheaper  to  print  an  edition,  especially  as  the  cost  of 
printing  a  few  sets  on  tracing  linen,  or  transferring  by  means  of  cellu- 
loid films,  as  was  done  on  the  Cypress  Bayou  survey,  would  permit  addi- 
tions or  changes  to  be  noted.  No  more  field  work  is  required  at  present, 
except  local  examinations  and  gaugings,  which  should  be  continued. 
The  item  for  repairs  to  plant  will  be  larger  this  year  than  usual,  as  the 
Howell  should  have  a  new  bottom  of  steel,  and  as  prices  appear  to  be 
rising  the  amount  formerly  estimated  must  be  increased  considerably, 
especially  as  the  boat  will  have  to  go  to  New  Orleans  or  St.  Louis  for 
the  work. 

ESTIMATES. 

Additions  to  plant,  dredges,  pUe  driyers,  bargeSi  Btoamboats,  tools,  rig- 
ging, and  on  tfit $100,000 

Care  of  plant,  repairs,  etc 30, 000 

Service  of  snag  boats,  dredges,  and  chopping  parties 50, 000 

Closing  outlets,  sills,  dredging  for  outlets  for  impounded  water,  draining 

lakes,  etc 40,000 

2,250,000  cubic  yards  levees 450,000 

Fixing  and  revetting  bends,  caving  banks,  dikes,  spurs,  etc 300, 000 

Surveys,  gauges,  discharge  measurements,  maps,  etc 20, 000 

Office  charges,  administration,  transportation,  etc 10, 000 

Total 1,000,000 

The  amounts  expended  during  the  year  and  balances  unexpended 
July  1, 1895,  are  as  follows: 

For  generalimproTemeiit,  repairs,  care  of  plant,  etc $17,404.20  ,  $39,211.57 

Por  Little  Kiver  from  Soopini  Cll^off  to  Knox  Point i           727. 56  12, 999. 85 

Por  work  at  Alexandria !             72.80  14,980.24 

For  surrey  of  Red  River |       7,860.05  1,070.37 

For  construction  of  levees 39,531.64  I  54.511.41 

ForSolphar  River 5,000.00 


Total 65,586.26  ,        127,773.44 


Money  statement. 

Jnly  1,  1894,  balance  unexpended $43,359.69 

Amonnt  appropriated  by  act  of  Augiiet  17,  1894 150,000.00 

193,a59.69 

June  30,  1895,  amonnt  expended  during  fiscal  year 65, 586. 25 

Jnly  1, 1895,  balance  unexpended 127,773.44 

Jnly  1,  1895,  outstanding  liabilities 148.70 


July  1, 1895,  balance  available 127,624.74 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1897 1,000,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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COMSnERClAL  STATISTICS. 


Red  River  was  reported  navigable  for  light  boats  the  entire  year  from  Sbreveport, 
La.,  to  Fulton,  Ark.  Between  Shreveport  and  the  month  navigation  was  suspended 
by  low  water  about  four  months  (August  to  November) .  The  lighter  draft  boats  cou Id 
run  Little  River  from  Shreveport  to  Knox  Point  (36  miles),  the  whole  year.  Below 
Montgomery  navigation  was  uninterrupted.    The  mouth  was  open  the  entire  year. 

List  of  steamboats  eng€iged  in  the  trade  during  the  fiscal  year. 


Draft. 

'  i 

iS 

Name. 

i     1'  ^''i   i 

1   1   J  1  1 

Feet.     Feet.  Feet. 

Ft.  in 

!  3 

'Ft. 

in. 

Between— 

•E 

c 

1 

Valley  Queen 

Stern-  ,410.83     100.6  ,  35.8  ,  5.6 
wheel.  1             1            1           1 

2 

6 

0 

0 

Shreveport  and  New    10 
Orleans,  La.            1 

100 

Hallette 

...do..  265.00  1  161.0     30.6  j  4.5 

2 

0 

6 

1 

6 

do ...I  13 

rShreveport,  La.,  and  .  34 

186 

UoHa  Bland 

..do..  148.71     113.2     22.8     4.4 

1 

6 

!     3 

6 

Garland.  Ark.        { 
Shreveportand  Cou-    38 
shatta.  La. 

127 

KP.Wheelock.... 

...do -.254.40  1  160.0     30.0  ,  4.0 

1                          ' 

1 

8 

;  5 

6 

New   Orleans    and  :    0 
Shreveport,  La.      1 

Shreveport  and  Al-       1 
exandria,  La. 

58 

Nat  F.  Dortch 

...do..  302.88  ;  164.0     28.8 

1             1             .           1 

3.5 

1 

3 

!    8 

6 

• 

New   Orleans   and     20 
points  on   Red 
River,  La. 

1             1 

Anna  B.  Adams... 

...do..j315.40     157.0     31.6     3.1 

1 

6 

4 

6 

Shreveport   and  '  13 
points  on  Red 
River,  La. 

428 

1 

Shreveport,  La. ,  and      3 

Garland,  Ark. 

Royal 

...do..i  44.82       86.6     24.0  ,  3.0 

1 

2 

3 

0 

Fulton  and  Garland,     77 

1 

Ark. 

Hay  Fisher  (with 

...do..    52.84  :    02.0 

18.8     4.0 

3 

0 

.... 

Baton    Rouge   and       2 

barges). 

1 

East  Point,  La.      i 
r  Alexandria  and  Cou-  

H.W.Grave8(with^ 
barges).                ) 

...do..    31.22       04.6 

17.6     3.0 

1 

2 

3 

Q   1    shatta.  La. 
ilAlexandria  and 

Campti,  La. 

Imperial 

...do. .404.60     210.0 

40.6     6.6 

2 

6 

0 

0 

New   Orleans    and 

Shreveport,  La, 
fShreveport    and 

3 
13 

68 

Joe  Walker 

...do..    45.00  ,    80.0 

20. 0     3. 0 

0  10 

3 

Q   J    Whitehall,  La. 
jShreveport    and 

1 

1 

ll    Elmer  Bayou,  La. 

Jennie  Gilchrist 

...do..    74.48  I  106.5 

18.5     3.8 

.... 

...    Cairo.  111.,  ind  Fol-       1 

(with  barges). 
Ferd  Herold 

! 

1      ton,  Ark. 

...do. .000.58     244.6 

34. 0     7. 2 

3 

6 

8 

6  j  St.  Louis,  Mo.,  and       1  ! 

'      Campti.  La.             '        i 
6     New    Orleans    and       1 

Lillie(towboat).... 

...do..    61.42     120.0 

26.0     3.6 

2 

6 

3 

Florence  (with  : 

Tog  . .    18. 40       56. 1 

12.  0  '  5. 6 

3 

0 

Jonesville,  La. 
...1  Shrevei>ort.La..and  

bargen).                  | 

1      Fulton,  Ark.                  i 

During  the  year  the  steamers  E,  B,  Wheelock^  Anna  B,  Adams,  Sat  F.  Dortch,  and 
Oamma  were  sunk.    The  Anna  B,  Adams  was  raised.     The  Dortch  was  sunk  twice. 

Summary  of  commerce  reported. 


Articles. 

1894-05. 

Tons. 

18.308 

6.322 

4,516 

40 

50 

1,667 

20,000 

607 

1893-04. 

1802-03. 

1801-02. 

Tons. 
20,400 
31,832 

1800-01. 

1880-00.    i 

1888-80. 

Cotton 

Tons. 

16.302 

4,402 

0,042 

406 

31 

1,257 

28,860 

228 

Tons. 
14,061 
7.002 
4,713 
1,185 
62 
1,520 
15,200 
1,730 

Tons. 
21, 013 
12, 240 
10,000 
38 
212 

Tons.      ' 
18,838  1 
14,140] 

Tons. 
12. 593 

Cotton  seed 

11  075 

Cotton -seed  meal 

Live  stock 

286 

151 

2. 362 

22,250 

206 

1 

:« 

Hides  and  skins 

Lumber 

35 
4,510 

07 

Saw  logs 



16.523 
81 

Staves 

58 

1 

St4>ne 

4,600 
373 

Miscellaneons 

3,666 

105,308 

5,064 

ii.io? 

2,710 

136 

Total  down  freight. 
Return  ft«iflrht  .... 

63, 690 
22,122 

105, 112 
63.518 

62,  346 
17,605 

100,584 
10.942 

63,436 
30, 051 

37, 726 
28.650 

29. 670 
19, 780 

Total 

75, 721 

228,630 

69, 051 

120,526 

03,486 

66. 376  1 

49,450 

Estimated  value 

$3, 410, 000 

$6,061,000 

$3,422,000 

$6,877,000 

$9, 185, 000 

$6,820,000 

$5,370,000 

-/  F0r  Fhcmi  Y4»r,  Indima  ^tt  nt  SO, /S$S. 
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Not  included  in  the  above  was  8,774  bales  cotton  received  for  shipment  bv  river, 
but  afterwards  forwarded  by  rail,  the  low  stage  preventing  boats  reaching  Shreve- 
port  in  time  to  transport  it. 

In  addition  to  the  above,  from  Ouachita  Kiver  entering  Ked  River  at  mouth  of 
Black  River,  73,679  tons ;  the  value  of  which  is  estimated  at  $3,293,000. 

Receipts  and  shipments  of  hales  of  cotton  at  Shrevepwi,  La, 


By  rail.... 
By  wagon. 
By  river. .  - 


Warehouse  receipts — 

SHIPMBNTB. 


1884-95.  ,  1893-94. 


52,673 
54,968  , 
11,310  i 


30,033 

41,014 

5.581 


118,860  I      76,628 


By  Texas  and  Paoiflo  Rwy. . . 
By   Vicksburg,    Shreveport 

and  Pacific  K.R 

By  Houston  and  Shreveport 

R.  R 22,459 

Bt  St  Louis  Sontbwestem 

Rwy 28,469 

By  river  to  New  Orleans 10,654 


34,239 


1892-93. 


25,277 
31, 612 
4,821 


61,710 


Total 116,060 


25, 019 

10,546 

13,429 

17,817  j 
9,246  I 


26,904 

10,384 

3,114 

7,818 
14,751 


1891-92.  I  1890-91.      1889-90. 


44,256 
49,644 
9,189 


37, 725 
14,836 


103,089         92,451 


25,476 

40,026 

8,897 


74,399 


36,645  I 

23,251 

5,358  I 

24, 187  ' 
10, 567  ; 


23,311 

15,564  j 

13.860  I 

15, 039  < 
19,  218  I 


23,690 

20, 813 

12,529 

8,820 
8,412 


30,331 
35,450 
12,368 


78,149 


20.582 

24,029 

4M 

24. 125 
8.956 


76,057  I      6.',  971  j     100,003 


86,902         74,264  |        78. 18t( 


The  competing  routes  of  transportation  for  the  trade  of  Red  River  Valley  below 
Fulton,  Ark.,  are  as  follows:  The  river  is  crossed  by  the  St.  Louis,  Iron  Mountain 
and  Southern  Railway  at  Fulton,  Ark.,  by  the  St.  Louis  Southwestern  Railway  (Cot- 
ton Belt  route)  at  Garland,  Ark.,  and  by  the  Vicksburg,  Shreveport  and  Pacific  Kail- 
road  at  Shreveport,  La.,  and  a  branch  of  the  Cotton  Belt  system  from.  Lewisville, 
Ark.,  8  miles  east  of  Garland,  runs  parallel  to  the  river  to  Shreveport.  The  Texas 
and  Pacitic  Railway  runs  nearly  parallel  to  the  river  and  touches  at  Alexandria, 
Boyce,  Shreveport,  and  other  points  on  the  main  river,  and  at  Jefferson,  Tex.,  on 
Cypress  Bayou,  and  connects  at  Texarkana,  Ark.,  with  the  Cotton  Belt  and  St.  Louis, 
Iron  Mountain  and  Southern.  Morgan's  Louisiana  and  Texas  Railroad,  a  brauch  of 
the  Southern  Pacitic,  runs  from  Alexandria  to  the  main  line.  Shreveport  is  the  east- 
em  terminus  of  the  Houston  and  Shreveport  Railroad.  The  Houston,  Central 
Arkansas  and  Northern  Railroad,  a  branch  of  the  Missouri  Pacific  system,  crosses 
the  river  abont  1^  miles  above  Alexandria.  The  Kansas  City,  Watkius  and  Gnlf 
Railway  runs  from  Lake  Charles,  La.,  on  the  Southern  Pacific,  to  Alexandria,  and 
another  line  is  projected  that  will  cross  at  Alexandria.  Jefferson,  Tex.,  at  the  head  of 
navigation  of  Cypress  Bayou,  has  transportation  by  the  Missouri,  Kansas  and  Texas 
Railway,  in  addition  to  the  Texas  and  Pacific  Railway  mentioned  above.  The  Tex- 
arkana and  Shreveport  Railroad  is  built  from  Texarkana  to  Lynn,  Ark.,  about  6 
miles  from  the  mouth  of  Sulphur  River.  The  Texarkana  and  Fort  Smith  Railway 
and  Kansas  City,  Pittsburg  and  Gulf  Railroad,  projected  from  Kansas  City,  Mo.,  to 
Sabine  Pass,  Tex.,  will  touch  Red  River  at  Shreveport,  La.  An  extension  of  the  Sher- 
man, Shreveport  and  Southern  Railway  is  projected  to  run  from  Jefferson  to  Shreve- 
port, about  50  miles,  or  from  Jefferson  to  Waskom,  Tex.,  about  30  miles. 


U2. 

IMPROVEMENT  OF  RED   RIVER  ABOVE   FULTON,  ARKANSAS. 

An  examination  of  Bed  Eiver  above  Fulton,  Ark.,  was  made  in  1884, 
in  compliance  with  river  and  harbor  act  of  that  year,  and  the  plan  rec- 
ommended for  its  improvement  contemplated  removing  snags,  drift, 
etc.,  to  secure  safer  high-water  navigation  to  the  mouth  of  Kiamichi 
Biver,  Indian  Territory,  about  138  miles  above  Fulton.  The  cost  of  the 
work  was  estimated  at  $10,000  if  granted  in  a  single  appropriation. 
(Beport  Chief  of  Engineers,  1885,  pp.  1617-1627.)    In  1889  an  additional 
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appropriation  of  $2,000  was  asked  for,  to  be  applied  to  going  over  and 
completing  the  work.  After  the  expenditure  of  this  amount  it  was  rec- 
ommended that  nothing  further  be  done  unless  a  single  apx)ropriation 
of  not  less  than  $10,000  be  granted  to  allow  the  systematic  clearing  of 
the  banks  and  removal  of  logs  from  the  channel. 
The  appropriations  have  been  as  follows : 

Bv  act  of— 

August  5,  1886 $7,000 

August  11,  1888 3,000 

September  19,  1890 2,000 

July  13,  1892 3,500 

August  17,  1894 3,500 

Total 19,000 

In  the  fiscal  year  1887  the  hand-propelled  snag  boat  Harry  Breck^ 
fitted  with  steam  capstan,  was  built  at  Fulton  at  a  cost  of  $4,000  for 
use  on  this  improvement.  Duriug  the  periods  of  low  water  in  1887  and 
1888  this  boat  was  employed  in  removing  obstructions  until  the  funds 
were  exhausted,  after  which,  in  December,  1888,  it  was  transferred  for 
temporary  use  in  Red  River  below  Fulton.  In  February,  1891,  the  snag 
boat  was  sold  to  the  work  of  improving  Red  River,  Louisiana  and 
Arkansas,  for  $1,500,  and  the  proceeds  of  the  sale  were  applied  to 
removal  of  obstructions  above  Fulton,  in  connection  with  the  appropri- 
ation of  September  19, 1890.  In  January  and  February,  1891,  the  snag 
boats  Mowell  and  Breck  were  employed  in  going  over  the  work,  and 
operations  of  the  former  extended  upstream  to  within  30  miles  of  the 
upper  limit,  as  far  as  the  boat  was  able  to  go  on  the  stage  of  water,  and 
a  fair  steamboat  channel  was  cleared  for  navigation  at  high  stages  of 
water,  practically  completing  the  project  for  this  improvement. 

Under  the  act  of  1892  the  U.  S.  snag  boat  (7.  W,  Howell  worked  over 
the  river  January  1  to  March  11, 1893,  operations  extending  from  Fulton 
to  the  mouth  of  Kiamichi.  The  river  was  found  to  have  scoured  and 
improved  considerably  since  the  work  done  in  1891,  and  the  Howell 
reached  the  upper  limit  at  stages  near  extreme  low  water  without  much 
difficulty.  Owing  to  the  constant  scour  the  majority  of  the  obstructions 
encountered  were  removed  with  greater  ease  than  when  the  previous 
work  was  done.  The  limited  appropriation  rendered  any  attempt  to 
remove  all  obstructions  impracticable,  and  operations  were  confined  to 
clearing  a  safe  channel  for  passage  of  the  Howell.  Judging  from  pre- 
vious work  the  channel  should  have  widened  and  scoured  considerably, 
giving  better  and  safer  navigation  at  all  stages,  but  since  oi)eration8 
ceased  there  has  been  no  means  of  inspecting  the  river  at  low  water  to 
determine  what  changes  have  occurred  and  the  amount  of  drift  con- 
tributed from  the  extensive  woodlands  above. 

During  the  fiscal  year  ending  June  30, 1895,  operations  were  continued 
as  follows: 

There  being  no  plant  for  this  work  the  U.  8.  snag  boat  C.  W.  Howell^ 
M.  B.  Lydon,  master,  was  transferred  for  temporary  service  above 
Fulton  during  the  i)eriod  March  9-May  7, 1895.  Supplies  were  taken 
aboard  at  Fulton  Saturday,  March  9,  and  Monday,  March  11,  work 
commenced  above  Fulton  and  was  carried  to  the  Texarkana  and  Fort 
Smith  Railway  Bridge,  about  23  miles  above,  March  19.  The  river  was 
at  a  low  stage,  and  it  was  found  impossible  to  pass  above  the  bridge 
on  account  of  a  sand  bar  which  had  formed  under  the  drawspan.  As 
there  was  a  heavy  rain  at  the  time  a  rise  of  the  river  was  expected,  and 
the  crew  was  put  to  work  removing  stumps  and  logs  fiom  the  bar  to 
give  safe  passage  for  the  snag  boat.    The  river  continued  to  fall,  how- 
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ever,  and  the  morning  of  March  20  the  Hotcell  turned  back,  rounding 
to  at  the  mouth  of  Little  River,  2  miles  above  Fulton,  to  work  over  the 
stretch  below  the  bridge  again,  the  stage  being  considerably  lower 
than  when  the  boat  passed  up  early  in  the  month,  exposing  numerous 
obstructions.  For  about  8  miles  above  Little  River  the  snags  were  so 
firmly  imbedded  in  the  bottom  of  the  river  that  many  broke  off  in  pull- 
ing, but  wherever  possible  the  stumps  were  blown  out  with  dynamite. 
In  the  remainder  of  the  stretch  below  the  bridge  the  snags  were  got  out, 
roots  and  all,  without  so  much  diflBculty.  This  work  was  carried  to  the 
railway  bridge  April  10.  The  stage  still  being  too  low  for  the  snag  boat 
to  pass  that  structure,  temporary  bateaux  were  built,  and  a  chopping 
party  with  a  supply  of  high  explosives  was  sent  to  continue  operations 
above  the  bridge.  Work  of  this  party  was  carried  upstream  to  Spanish 
Bluff,  Tex.,  about  42  miles  above  the  bridge,  or  nearly  midway  between 
Fulton  and  the  Kiamichi  River,  where  it  was  suspended  by  a  rise  of  the 
river  May  2.  The  party  returned  to  the  Howell  May  4,  and  steam  was 
raised  at  once  and  work  commenced  by  that  vessel  at  the  drawspan  of 
the  bridge  with  the  expectation  of  being  able  to  pass  above,  but  on  the 
morning  of  May  5  a  fall  set  in,  and,  owing  to  the  lateness  of  the  season 
and  the  risk  of  the  snag  boat  being  caught  and  detained  during  a  period 
of  extreme  low  water,  the  boat  started  downstream  and  passed  below 
Fulton  the  morning  of  May  8. 

The  following  is  a  summary  of  the  work  done  by  the  Hotrell  and  the 
chopping  party  March  9  to  May  7, 1895,  viz: 

Distance  worked  over  (estunated) miles..  65 

Snags  removed  ft>om  channel 2,268 

Stamps  removed  from  channel 153 

Shore  snags  cut 886 

Logs  removed  from  channel 416 

Leaning;  trees  cut 168 

Old  piles  removed  at  Fulton  Bridge 8 

April  24, 1895,  the  general  manager  of  the  Texarkana  and  Fort  Smith 
Railway  was  notified  by  me  to  take  prompt  measures  to  open  and  main- 
tain the  channel  through  the  drawspan  of  the  bridge  north  of  Texar- 
kana, and  May  30  the  master  of  the  snag  boat  Howell  was  sent  to  the 
bridge  to  see  if  this  had  been  done.  He  reported  tbat  the  railway 
company  had  made  every  effort  to  open  a  channel  through  the  bar, 
having  constructed  a  pile  driver  and  built  a  pile  dike  about  400  feet  in 
length,  with  a  spur  of  100  feet  at  the  outer  end,  which  will  force  the 
channel  through  the  draw  as  soon  as  there  is  sufficient  volume  of 
water  to  cover  and  cut  the  sand  bar.  At  the  time  this  inspection  was 
made  the  bar  was  cutting  slowly,  but  the  stage  of  river  was  too  low  to 
give  effective  force  to  the  dike. 

The  commerce  and  navigation  of  Red  River  above  Fulton  as  yet  are 
so  limited  that  it  is  not  believed  that  any  extensive  improvement  is 
required  at  present,  and  the  recommendation  made  in  my  report  of  1891 
and  repeated  each  year  since  remains  applicable,  viz: 

This  part  of  the  river  is  navigable  for  the  smallest  boats,  and  during  l^ig^i  stages 
onlj'.  Lanesport,  Ark.,  near  the  Indian  Territory  line,  74  miles  above  Fulton,  usually 
is  considered  the  upper  limit  of  navigation,  but  boats  make  occasional  trips  to 
Kiamichi  on  the  highest  stages  of  river.  Below  the  Kiamichi  Red  River  has  no  tribu- 
tary of  consequence  except  Little  River,  which  enters  the  main  stream  2  miles  above 
Fnlton.  The  osciUatious  are  so  rapid  that  frequently  boats  can  run  in  one  direction 
only  on  a  single  rise,  and  have  to  regulate  their  trips  by  the  quantity  and  duration 
of  rainfall  in  the  upper  river  country. 

The  banks  are  covered  vrith  trees  constantly  caving  or  sliding  into  the  river,  and 
if  the  removal  of  obstructions  from  the  channel  were  continued  aud  the  timber 
cleared  from  the  banks  to  stop  further  accumulations,  navigation  would  be  safer  and 
there  would  be  less  drift  to  cont^'ud  with  in  the  river  below  Fulton,  but  it  is  doubt- 
ful if  the  boating  period  would  be  lengthened  or  the  upper  limit  extended. 
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I  recommend  one  of  two  conrses  in  regard  to  this  part  of  Red  River ;  either  that 
no  further  work  be  done  in  it  until  there  shall  be  a  pressing  demand  for  a  consider- 
able improvement  from  Fulton  upward,  including  Little  River,  both  to  gain  a  better 
and  longer  period  of  navigation  and  to  help  drain  the  a4J^acent  lands,  or  else  that  a 
liberal  amount,  say,  not  less  than  $10,000,  shall  be  given  in  a  single  appropriation  to 
allow  the  systematic  clearing  of  the  banks  and  removal  of  logs  from  the  channel  w»y 
to  permit  tJiie  bottom  to  scour.  In  no  other  way  can  the  monev  be  expended  econoin- 
ioaily  or  any  appreciable  results  obtained.  The  cost  of  organization  and  administra- 
tion will  be  about  the  same  for  a  small  appropriation  a«  for  a  large  one,  and  the  cost  of 
getting  the  plant  to  the  scene  of  operations  and  returning  it  to  the  fleet  or  other  work 
will  reach  together  nearly  $1,000.  The  estimate  is  submitted  with  the  idea  of  sending 
all  the  snag  boats  in  Red  River  to  work  together  under  one  management  Just  as  soon  an 
the  spring  floods  begin  to  subside,  the  snag  boats  to  be  employed  on  the  wrack  heaps 
and  heavy  obstructions  and  the  chopping  parties  to  clear  the  banks,  so  that  all  loose 
stuff  shall  go  out  on  the  flrst  and  succeeding  rises.  This  will  allow  about  six  weeks' 
to  two  months'  work  of  the  snag  boats,  the  lightest-drnft  boat  being  kept  perhaps 
somewhat  longer,  and  the  boat  with  the  chopping  party  continuing  on  downstream 
on  bank  work  and  small  jams.  About  $1,000  should  be  held  in  reserve  to  send  a  snas 
boat  over  the  whole  the  following  season  to  dislodge  heavy  drift  and  pick  up  channel 
snags. 

Money  statement 

July  1, 1894,  balance  unexpended $290. 86 

Amount  appropriated  by  act  of  August  17, 1894 3, 500. 00 

3,790.36 
June  30, 1895,  amount  expended  during  fiscal  year 2,847.03 

July  1,1895,  balance  unexpended 943.33 

July  1, 1895,  outstanding  liabilities 2.89 

July  1, 1895,  balance  available 940.44 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1897    10, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundrv  civil  act  of  March  3, 1893. 
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Red  River  above  Fulton,  Ark.,  was  reported  navigable  for  light-draft  boats  the 
entire  year. 

List  of  etem-wheel  eteamboats  engaged  in  navigation  during  tlie  year. 


Name. 


Royal 

Gamma 

Jennie  Gilchrist 


I        Draft. 


^        5     iT««.i.f  ,  Load- 1 
S    1    ft    jLight.|    ^     I 


Between- 


m 


& 


I 


Feet.   Feet. 
24  3 


I, 


Ft.  in.  Ft.  in.  \ 

SFnlton,  Ark.,  and  Lanesport,' 
Tex.  ^  77 

Fulton  and  Little  Kiver,  Ark 
18.4,    4.3  1    3    0  1    3    6     Fnlton  and  Little  Kiver.  Ark 


18.5  I    3. 

I 


.do. 


Summary  of  comtnerce  reported. 


Articles. 


1894-95.   I   1893-94. 


I     Tont.     I  Tont.     , 

Cotton I           500  1  40  ' 

Cottonseed I        1,000  j  1,500 

Hides  and  skins | I  1  I 

Livestock j            20  i  475! 

Lumber ; |  100 

Sawloga !      24,000  36,000' 


Articles. 


1894-95.     1893-04. 


I     Tons. 

Staves I       8.230 

Miscellaneous 5,898 

Total  freight I      39,648 

Estimated  value $193, 000 


Tom. 
600 
110 


38,826 


$133,000 
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The  riveri  from  the  month  of  Kiamichi,  the  npper  limit  of  the  improvement,  to 
Fulton,  isparalleled  by  a  branch  of  the  Texas  and  Pacific  Railroad  from  Texarkana 
to  Paris,  Tex.,  connecting  at  the  latter  place  with  the  St.  Lonis  and  San  Francisco 
Railway,  a  branch  of  the  Atchison,  Topeka  and  Santa  Fe  system,  which  crosses  Red 
River  at  Arthnr,  Tex.  The  Texarkana  and  Fort  Smith  Railway  crosses  the  river 
about  10  miles  north  of  Texarkana,  and  the  St.  Louis,  Iron  Mountain  and  Southern 
Railway  crosses  at  Fulton,  Ark. 


U  3. 
IMPROVEMENT  OF  CYPRESS  BAYOU,  TEXAS  AND  LOUISIANA. 

The  improvement  of  the  waterway  from  JeffersoD,  Tex.,  down  Cypress 
Bayou,  across  Fmry  and  Sodo  lakes,  and  through  Twelve-Mile  Bayou 
to  Shreveport,  La.,  under  the  designation  "improving  Cypress  Bayou," 
was  commenced  under  river  and  harbor  act  of  1872.  From  1872  to 
1879  sums  aggregating  $94,000  were  appropriated,  and  with  this  amount 
cuts  were  dredged  in  Cypress  Bayou  and  from  the  bayou  into  the  head 
of  Fairy  Lake,  and  leaning  timber,  sunken  logs,  and  stumps  were 
removed  from  the  navigable  channel.  At  the  beginning  of  the  work  it 
was  stated  that  dredging  would  make  a  limited  improvement  only,  by 
rendering  navigation  easier  and  safer  at  high  and  medium  stages,  but 
that  the  navigable  season  would  hardly  be  prolonged.  In  1879  M^jor 
Benyaurd  made  no  estimate  for  continuing  work,  but  reported:  *»  There 
are  no  more  cut-offs  that  can  be  made  to  s^vantage,  nor  dredging  to  be 
done  on  the  bayou,  for  when  steamboats  can  pass  Sodo  Lake  there  is 
sufficient  water  in  the  channel  above  for  all  navigation  purposes.  In 
the  lakes  the  dredge  would  be  of  no  service.  It  is  proposed  during  the 
next  low-water  season  to  send  a  working  party  across  the  lakes  and  cut 
down  and  remove  all  the  cypress  stumps  and  other  obstructions  in  the 
channel  already  selected.  When  this  work  is  executed  it  will  give  good 
navigation  to  Jefferson  at  a  time  when  there  is  sufficient  water  for  that 
purpose  and  will  complete  the  project  previously  submitted.'^ 

In  1874  Captain  Howell  discussed  various  plans  for  improvement,  the 
most  iavorable  of  which  then  appeared  to  be  the  construction  of  a  dam 
across  Sodo  Lake  at  Albany  Point  and  a  dredged  cut  through  to  Red 
Eiver  at  Gold  Point.  (Report  Chief  of  Engineers,  1874,  pp.  706-720.) 
No  action  upon  this  plan  was  taken  by  Congress,  but  the  river  and 
harbor  act  of  July  5, 1884,  directed  that  a  resurvey  be  made  *'to  ascer- 
tain if  the  necessary  improvement  could  not  be  made  ui>on  some  other 
plan  than  building  a  dam  across  the  Albany  Flats."  An  examination 
of  the  route  was  made,  and  it  was  found  that  the  dredged  cuts  had 
shoaled  and  that  the  channel  was  more  or  less  obstructed  by  stumps, 
etc.  January  5,  1885,  Captain  Bergland  submitted  a  project  for 
reopening  the  cuts  in  the  bayou  and  at  head  of  Fairy  Lake,  removing 
stumps  from  the  shoal  water  at  Albany  Flats  and  through  Sodo  Lake, 
making  the  entire  depth  available  for  navigation;  straightening  the 
channel  in  Fairy  Lake  and  removing  stumps  to  a  depth  corresponding 
to  that  obtained  in  Sodo  Lake,  and  marking  the  channel  selected  through 
the  lakes  with  signboards.  It  was  estimated  that  this  work  would  cost 
$18,000  and  secure  safe  navigation  between  Jefferson  and  Shreveport 
for  seven  to  eight  months  of  the  year.  The  act  of  1886  appropriated 
$18,000,  which  was  applied  to  carrying  out  the  project.  The  act  of  1888 
allotted  $0,000  of  the  appropriation  for  Red  River  to  this  work,  which 
was  applied  to  going  over  the  route  and  removing  obstructions.    The 
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act  of  1892  provided  that  $5,000  of  the  appropriation  for  Red  River 
might  be  used,  in  the  discretion  of  the  Secretary  of  War,  for  work  in 
Cypress  Bayou  and  the  lakes,  and  during  the  low- water  season  of  1893 
the  sum  of  $1,701.33  from  this  allotment  was  expended  in  going  over 
the  entire  line  from  Shreveport  to  Jefferson,  removing  stumps,  etc.,  in 
the  channel  and  leaning  timber  along  the  banks  of  the  bayous.  This 
work  put  the  stream  in  good  uavigable  condition  at  any  stage  high 
enough  to  permit  boats  to  pass  Sodo  Lake.  Since  1888  the  lakes  and 
bayou  have  been  navigable  from  seven  to  ten  months  of  the  year. 

By  resolution  of  the  House  of  Representatives,  February  6, 1890,  a 
special  report  was  called  for  respecting  the  improvement  of  Cypress 
Bayou  and  the  lakes,  and  was  submitted  February  26, 1890.  (Report 
Chief  of  Engineers,  1890,  p.  1914.)  This  report  contained  an  index  of 
all  former  reports,  the  essential  portions  of  previous  examinations  and 
plans  and  statement  of  work  done  under  them,  and  was  the  basis  of  an 
extended  survey  provided  for  by  river  and  harbor  acts  of  1890  and  1892 
for  the  purpose  of  ascertaining  if  navigation  could  be  materially  and 
permanently  improved  by  construction  of  dams,  or  locks  and  dams. 

Final  report  upon  the  survey  was  made  in  1893  (Report  Chief  of  Engi- 
neers, 1893,  p.  2065),  with  a  plan  for  improving  navigation  between 
Shreveport  and  Jefferson  by  building  a  dam  with  waste  weir  across  Sodo 
Lake,  with  entrance  from  Red  River  through  Cottonwood  Bayou  by  a 
lock  with  double  gates.  The  cost  of  the  work  was  estimated  at  $375,000, 
and  the  plan  was  discussed  at  length,  with  reasons  in  full  for  and 
against  its  advisability.  The  limited  commerce  to  be  benefited  in  com- 
parison with  the  original  cost  of  the  work,  annual  charges  of  operation 
and  maintenance,  and  the  fact  that  the  probable  life  of  the  improvement 
conld  not  be  estimated,  rendered  the  question  of  the  United  States  enter- 
taining the  project  doubtful,  to  say  the  least,  and  this  view  appears  to 
have  been  taken  by  Congress,  as  the  river  and  harbor  act  of  August  17, 
1894,  provided  $10,000  "for  dredging  and  removing  obstructions  and 
straightening  channel  between  Jefferson,  Tex.,  and  Shreveport,  La." 

This  appropriation  appears  to  have  been  based  upon  a  paragraph  in 
my  report  upon  the  survey,  reading  as  follows: 

CoDBideriDjg  the  needs  of  Jefferson  alone,  I  should  recommend  improving  the  pres- 
ent channel  m)m  Jefferson  to  mouth  of  Twelve-Mile  Bayou  by  removing  the  logs  and 
cypress  stumps,  widening  it  by  dredging,  easing  the  curveSi  oleoring  the  banks  of  the 
bayou  of  leaning  timber,  and  marking  the  channel  by  clusters  of  piles,  beacons,  and 
buoys.  This  route  would  be  navigable  for  boats  that  could  cross  the  Albany  Flats, 
and  since  there  are  no  questions  of  drainage  or  discharge  to  be  considered,  the  route 
could  be  shortened  by  cut-offs  at  every  practicable  place.  With  the  route  thus 
improved  the  only  danger  to  navigation  would  be  that  of  being  blown  out  of  the 
channel  by  high  winds,  which,  however,  could  not  be  avoided  even  with  slack-water 
navigation. 

The  appropriations  for  Cypress  Bayou  and  the  lakes  have  been  as 
follows: 

By  act  of — 

June  10,1872 $10,000.00 

March  3, 1873 50,000.00 

August  14, 1876 13,000.00 

June  18, 1878 15,000.00 

March  3, 1879 6,000.00 

Augusts,  1886 18,000.00 

August  1 1, 1888  (allotted  from  appropriation  for  Red  River) 5, 000. 00 

September  19,  1890,  for  survey 10,000.00 

July  13, 1802,  for  survey 2,000.00 

July  13, 1892  (aUotted  irom  appropriation  for  Red  River) 1, 701. 33 

August  17, 1894 10,000.00 

Total 140,701.33 
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Work  under  the  last  appropriation  has  not  been  commenced.  The 
amount  available  is  too  small  to  let  the  work  by  contract,  as  a  large 
proportion  would  have  to  be  allowed  for  towing  and  demurrage,  making 
the  cost  per  cubic  yard  excessive.  The  old  dredge  Lone  Sfar^  built  before 
1872,  rebuilt  twice,  and  repaired  three  times  since,  is  very  efficient  for 
certain  kinds  of  work,  although  out  of  date  as  a  machine,  but  is  not 
well  adapted  for  this  improvement.  To  use  dump  scows  requires  a  depth 
too  great  for  the  dipper  arm,  and  the  arm  and  crane  are  not  long  enough 
to  dump  the  spoil  far  enough  from  the  edges  of  the  cut  to  prevent  slid- 
ing ill,  except  by  redredging.  A  new  dredge,  of  the  Hercules  type, 
with  8]K)ut,  or  traveler,  is  needed  for  general  use  in  the  district;  the  hull 
to  be  of  steel,  to  insure  long  life  and  easy  repair.  Such  a  dredge,  with 
minimum  capacity  of  100  cubic  yards  per  hour,  probably  will  cost  about 
$30,000  to  $35,000,  and  the  running  expenses,  including  repairs,  average 
about  $1,200  to  $1,500  per  month.  Eeference  to  these  matters  was  made 
in  my  report  upon  the  survey  (Eeport  Chief  of  Engineers,  1893,  p.  2072), 
but  the  fact  that  a  new  dredge  would  be  needed  appears  to  have  been 
overlooked  when  the  appropriation  was  made.  As  a  new  dredge  could 
be  used  to  great  advantage  for  the  general  improvement  of  Red  River, 
recommendation  was  made  in  my  project  of  August  23,  1894,  that  it  be 
purchased  from  the  appropriation  for  that  work,  and  that  a  proper  charge, 
say  $50  a  day,  be  made  against  the  work  in  which  used,  to  be  repaid  into 
the  appropriation  by  which  purchased.  This  recommendation  failed  to 
meet  with  approval  at  the  time,  however,  and  the  work  has  been  delayed 
for  lack  of  plant.  The  purchase  of  a  Hercules  or  ladder  dredge,  of  the 
Bucyrus  Company's  make,  built  for  the  New  Orleans  and  North  Eastern 
Railroad  in  1893,  was  authorized  June  18,  1895,  and  it  is  the  intention 
to  use  it  upon  this  work  as  soon  as  practic^able. 

Money  statement. 

July  1,  1894,  balance  nnezpended $187.74 

Amoant  appropriated  by  act  of  August  17,  1894 10,000.00 

July  1,  1896,  balance  unexpended 10,187.74 


COMMERCIAL   STATISTICS. 

Owing  to  extraordinary  low  stages,  no  boats  ran  between  Shreveport  and  Jefferson 
during  the  year. 


U4. 

IMPROVEMENT    OF    OUACHITA    AND    BLACK    RIVERS,   ARKANSAS    AND 

LOUISIANA. 

Ouachita  (the  Indian  name  for  black)  Eiver  has  its  source  in  Polk 
County,  Ark.,  and  following  an  irregular  course  flows  in  a  general 
southeasterly  direction  through  Arkansas  and  Louisiana  until  joiued 
by  Tensas  and  Little  rivers  at  Trinity,  La.  Below  this  junction  it  is 
known  as  Black  Biver,  and  flows  in  a  southerly  direction,  entering  Bed 
Eiver  35  miles  above  its  mouth.  The  entire  length  of  Ouachita  Biver 
is  about  600  miles  and  that  of  Black  Biver  is  47  miles. 

The  rei)ort  on  the  Mississippi  Delta  Survey  (Humphreys  and  Abbot, 
edition  of  1876,  p.  26),  quoting  from  Darby,  says: 

Few  rivers  differ  more  iu  the  quantity  of  water  at  different  seasons  than  the 
Oaaohita.    Flowing  from  a  hilly  or  mountainous  tract,  more  constancy  might  be 
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expected  in  the  colnmn  of  water;  bnt  though  the  places  drained  by  the  Little  Mis- 
souri and  Foiirche  au  Cado  are  not  deficient  in  springs,  yet  the  extensive  region 
toward  the  sources  of  Ouachita  has  little  water  except  what  is  supplied  by  raius  iii 
winter  and  spring.  When  the  parching  heat  of  summer  has  dried  the  country  above 
the  mouth  of  the  Little  Missouri  the  Ouachita  becomes  very  low  as  far  south  as  the 
hea<l  of  Black  River. 

Under  river  and  harbor  act  of  1870  an  examination  of  Ouachita 
River  was  made  (Report,  Chief  of  Engineers,  1871,  pp.  334-346),  and 
work  commenced  in  1871  under  a  project  for  temporary  improvement 
from  Arkadelphia,  Ark.,  to  Trinity,  La.,  by  removal  of  snags,  etc.,  and 
dredging  the  worst  bars.  A  survey  from.  Camden  to  Trinity  was 
ordered  by  act  of  1871,  the  report  on  which  recommended  improvement 
by  locks  and  dams.  (Report  Chief  of  Engineers,  1872,  pp.  367-374.) 
The  project  contemplated  building  five  timber  locks  and  dams,  to  last 
about  twenty-five  years,  and  to  give  4  feet  depth  from  Trinity  to  Cam- 
den, at  an  estimated  cost  of  $1,163,083.75,  exclusive  of  maintenance. 
Contracts  were  made  for  timber  for  foundations  of  three  locks,  but  after 
a  resurvey,  completed  in  1874,  which  showed  faulty  location  of  dams, 
that  the  locks  proposed  would  be  too  small,  that  t^e  least  cost  would 
be  $2,026,252,  and  that  locks  would  be  idle  at  the  time  intended  for 
use  until  a  permanent  improvement  should  be  obtained  at  mouth  of  Red 
River,  it  was  considered  inadvisable  to  continue  the  work,  and  the  pro- 
ject was  abandoned.  The  contracts  for  timber  were  annulled,  the 
material  on  hand  sold  at  auction,  and  the  proceeds  turned  into  the 
Treasury,  and  the  available  funds  were  applied  to  construction  and 
operation  of  a  snag  boat. 

The  project  under  which  work  below  Camden  has  been  carried  on 
since  1874  contemplates  the  removal  of  snags,  locks,  wrecks,  leaning 
timber,  etc.,  obstructing  navigation,  and  the  improvement  of  shoals  by 
dams  and  dredging.  Black  River  was  added  under  the  same  head  of 
appropriation  with  Ouachita  by  act  of  1884.  The  distance  from  Cam- 
den to  mouth  of  Black  River  is  341  miles.  No  estimates  of  cost  are 
given,  as  the  nature  of  the  work  requires  that  it  be  continuous. 

The  appropriations  have  been  as  follows : 


Dato  of  act. 


Locality. 


Mar.  8, 
Do.. 
June  10, 
Do.. 
Mar.  8, 
Aag.  14, 
Jane  18, 
Mar.  8, 
June  14, 
Mar.  n. 
Aag.  2, 
July  5, 
Aug.  5, 
Aug.  11, 
.Sf  pt.  1», 
July  13, 
Aug.  17, 


1871 


1872 


Between  Arkadelphia,  Ark.,  and  Loniaiana  Slate  line 

Between  Arkansas  State  line  and  Trinity,  La , 

Between  Arkadelphia,  Ark.,  and  Louisiana  State  line 

Between  Arkansas  State  line  and  Trinity,  La 

1878   do 

1878     Between  Camden,  Ark.,  and  Trinity,  La , 

1878   do 

1879  , do 

1880  1 do 

1881    do 

1882   do 

1884     Between  Camden,  Ark.,  and  mouth  of  Black  Hiver,  Louisiana. 

1886   do 

1888   do 

1890  ' do 

1892  I do 

1894  ; do 


I  Amount. 


125,000 
26,000 
60,000 
40,000 
60,000 
12,000 
10,000 
10,000 
8,000 
12,000 
12,000 
15,000 
17,500 
20,000 
15,000 
40,000 
50,000 


Total. 


432,500 


The  total  amount  expended  to  June  30,  1894,  was  $371,633.99,  of 
which  $268,046.12  were  applied  to  operations  under  the  project  of  1874. 
The  iron-hulled  snag  boat  0.  O.  Wagner  was  purchased  for  the  work  in 
1875,  and  repaired  with  a  new  steel  bottom  in  1886.  Under  provision 
of  the  act  of  1888  the  small  wooden  steamer  Hooker  was  purchased  that 
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year  and  fitted  up  for  light  snagging,  and  in  1894  a  new  hull  was  built 
for  the  boat,  and  its  name  changed  to  Columbia.  Since  1875  operations 
were  carried  on  whenever  funds  were  available  and  conditions  favora- 
ble, and  consisted  chiefly  of  the  removal  of  snags,  logs,  wrecks,  and 
tree  slides  from  the  channel  and  cuttiug  leaning  timber,  though  an 
increased  depth  was  obtained  at  some  of  the  shoals  by  wing  dams  built 
of  stone  or  brush. 

Operations  during  the  fiscal  year  ending  June  30, 1895,  were  continued 
as  follows: 

GENERAL  IMPROVEMENT. 

The  U.  S.  snag  boat  WagTier^  Watkins  Decker,  master,  which  had 
been  laid  up  at  Gatahoula  Shoals,  was  pat  in  commission  early  in 
October,  1894,  and  October  ^18  was  employed  in  removing  snags  and 
logs  from  the  channel  below  Catahoula  Shoals  to  Harrisonburg.  The 
boat  then  ran  to  mouth  of  Black  Biver,  and  commenced  working 
upstream  October  20.  The  river  was  at  a  low  stage,  and  eflFective  work 
was  done;  all  obstructions  in  sight  or  that  could  be  located  with  drag 
chain  were  removed.  Two  stumps,  each  about  4  feet  in  diameter,  were 
removed  from  middle  of  river  at  Lost  fiend,  and  notable  improvement 
was  effected  at  the  following  badly  obstructed  places  in  Black  Biver, 
viz,  Lum  Bend,  bend  above  Little  Prairie,  South  Bend  (from  Magnolia 
to  Monterey),  Egypt,  Kincaid  Bayou,  and  Star  View.  The  master  of 
the  tug  making  triweekly  trips  with  the  mail  from  Trinity  to  Tooley,  on 
Black  Biver,  reported,  on  completion  of  this  work,  that  he  could  save 
nearly  six  hours'  time  on  the  round  trij),  and  pilots  of  commercial  boats 
stated  that  all  obstructions  in  the  way  of  navigation  through  Black 
Biver  had  been  removed.  Above  Trinity  tree  slides  were  removed  at 
four  places.  Three  and  a  half  days  were  spent  in  pulling  over  Bayou 
Jjouis  Bar,  where  the  water  was  shoal  for  a  long  distance.  The  month 
of  December  was  spent  in  removing  obstructions  from  Bayou  Louis 
Bar  and  opening  a  channel  along  the  east  side  of  the  river  between 
the  mouth  of  Bayou  Louis  and  Catahoula  Shoals,  the  latter  being  sup- 
plementary to  the  work  of  dredging  at  the  shoals.  Since  the  channel 
through  Catahoula  Shoals  was  changed  to  the  east  side,  it  became 
necessary  to  clear  the  river  below  along  that  shore,  to  avoid  the  bar 
that  will  form  below  the  dredged  cut.  The  water  is  deep,  but  the  bank 
is  heavily  timbered  aud  caves  badly  at  high  stages,  and  as  there  was 
sufiicient  depth  in  the  old  channel  in  the  middle  of  the  river  snag  boats 
had  done  nothing  for  maintaining  a  channel  on  that  side.  The  bottom 
was  matted  with  large  trees  2J  to  5  feet  diameter  at  butt,  40  to  90 
feet  long,  and  with  limbs  intact,  which  had  slid  in  from  the  bank  and 
tangled  and  nested  together.  The  stretch  was  cleared  thoroughly,  with 
exception  of  about  100  yards  immediately  below  the  cut,  which  was  so 
full  of  mud  lumps  a  snag  boat  could  not  be  used.  The  work  of  the 
Waiter  will  prove  of  great  benefit  in  keeping  the  shoals  open  and  giving 
a  straight  channel  below  with  10  feet  depth  at  low  water.  January 
1-12  the  river  remained  at  a  low  stage,  and  all  obstructions  to  naviga- 
tion were  removed  between  Catahoula  Shoals  and  Columbia.  On  the 
13th  a  rapid  rise  set  in,  in  consequence  of  which  snags  and  logs  on  the 
bottom  could  not  be  removed.  The  boat  reached  Monroe  January  19, 
aud  remained  there  until  the  23d  undergoing  repairs.  During  this 
period  a  fall  set  in,  and  the  Wagner  continued  upstream,  removing 
floating  butts,  caved-in  trees,  etc.  Heavy  rains  January  25  and  26 
caused  a  second  rise,  again  preventing  thorough  work.  Camden  was 
reached  February  2,  and  on  the  4th  the  boat  started  back,  doing  any 
ENa  95 119 


1890   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

work  found  necessary  on  the  way.  February  7  intensely  cold  weather 
set  in,  rendering  the  handling  of  lines  impracticable,  and  on  the  9th  the 
boat  returned  to  Monroe. 

February  12-18  the  Wagner  was  employed  in  towing  the  dredge, 
barges,  and  quarter  boats  from  Catahoula  Shoals  to  Monroe  to  undergo 
repairs.  The  river  at  Camden  having  fallen  to  a  low  stage  during  this 
time,  supplies  were  obtained  at  Monroe,  and  February  20  the  snag 
boat  left  again  to  work  over  the  river  to  Camden.  As  far  as  Alabama 
Landing,  La.,  40f  miles  above  Monroe,  little  could  be  done,  as  the 
water  still  was  too  high,  but  February  21  to  March  8  the  river  was  at 
a  favorable  stage,  and  effective  work  was  carried  upstream  to  Spoon 
Camp,  18  miles  below  Camden.  A  rise  set  in  March  8,  and  during  the 
succeeding  three  days  the  water  rose  15J  feet  on  the  Camden  gauge. 
It  being  impracticable  to  continue  work,  the  boat  returned  to  Monroe 
March  11-13. 

Accompanied  by  Assistant  Engineers  H.  M.  Marshall  and  T.  C. 
Thomas,  I  made  an  inspection  and  reconnaissance  of  the  river  on  the 
Wagner  March  15-28.  The  boat  left  Monroe  the  morning  of  M  arch  15, 
reached  Camden  the  morning  of  the  20th,  and  turned  back  the  after- 
noon of  the  same  day,  passed  Monroe  on  the  way  down  March  25, 
and  reached  Trinity  the  afternoon  of  March  28.  On  completion  of 
this  inspection  the  Wagner  was  transferred  for  temporary  service 
in  Bayou  Bartholomew,  but  returned  to  the  Ouachita  April  24. 
Supplies  were  obtained  at  Monroe,  and  April  25  the  boat  left  to 
again  work  over  the  river  from  Monroe  to  Camden.  Operations  were 
carried  to  Camden  May  11,  but  heavy  rains  May  4  and  5,  caused 
the  river  to  rise  rapidly,  interfering  with  work  upon  the  bottom. 
Between  Champagnolle  and  Camden  many  snags  were  removed,  how- 
ever, that  were  not  visible  when  the  preceding  trip  was  made  over  that 
stretch.  The  chief  work  consisted  of  removing  slides  and  caved-in 
trees,  the  heaviest  class  of  obstructions  a  snag  boat  has  to  contend 
with.  Trees  cave  and  slide  into  the  river  with  large  quantities  of 
earth  clinging  to  their  roots,  measuring  15  to  20  feet  in  diameter,  mak- 
ing it  difficult  to  remove  them,  and,  as  the  upper  river  is  narrow,  such 
snags  have  to  be  cut  into  short  lengths  before  they  can  be  got  out  of 
the  way.  Below  Fletcher  Landing  a  large  tree  was  removed  that 
reached  across  the  low- water  channel;  above  Moro  Bay  a  large  oak  tree 
was  removed  from  the  channel;  two  slides  were  removed  about  IJ 
miles  above  Eldorado;  between  Franklin  Shoals  and  Bangs  Landing 
several  large  trees  that  bad  caved  in  were  removed;  and  two  trees 
were  removed  just  below  Spoon  Camp  that  blocked  the  channel  entirely. 
May  13-17  the  Wa^gner  returned  to  Monroe  where  it  was  laid  up  under- 
going needed  repairs  until  the  end  of  June. 

The  following  is  a  summary  of  the  work  done  by  the  snag  boat 
Wagner  in  Ouachita  and  Black  rivers  during  the  fiscal  year  ending 
June  30, 1895: 

Snags  pulled  and  blown  up 798 

Stumps  pulled 88 

Shore  snags  cut  and  blown  np 857 

Logs  removed  from  channel 79 

Stumps  cut  and  blown  up 164 

Leaning  trees  cut 106 

Trees  girdled 26 

Side  jams  removetl 5 

Wrecks  removed,  viz:  Horsepower  boat  at  Monterey  (sunk  before  war)  and 
small  boat,  name  unknown,  below  Trodaway. 
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CATAHOULA   SHOALS. 

As  Ouachita  Biver  was  falling  rapidly,  the  plant  which  had  been  laid 
up  at  Monroe,  La.,  undergoing  repairs  during  the  high-water  season, 
left  that  place  July  4, 1894,  in  tow  of  the  snag  ^at  Wagner^  and  reacli(*d 
Catahoula  Shoals  Sunday,  July  8.  The  stage  of  water  being  low  enough 
to  resume  work  at  the  shoals,  the  dipper  of  the  United  States  dredge 
Idme  Star  was  put  up,  the  barges  got  ready,  and  dredging  was  resamed 
July  12.  Work  was  continued  under  the  supervision  of  G.  W.  Phillips, 
engineer  of  the  dredge,  without  serious  interruption  until  the  date  of 
completion,  January  24, 1895. 

The  plan  given  in  my  report  of  1891  (Report  Chief  of  Engineers, 
1891,  p.  1967)  was  carried  out,  giving  a  good  channel  through  the 
shoals  to  the  left  of  the  old  channel  225  feet  wide  and  6  feet  deep  at 
low  water.  The  material  excavated  consisted  of  rock,  gravel,  sand,  and 
mucL  part  of  which  was  used  in  building  the  dike  above  mouth  of  Lit- 
tle Creek,  and  part  was  deposited  along  the  right  shore,  a  small  tug 
having  been  hired  for  moving  the  barges. 

The  following  is  a  summary  of  the  work  done  during  the  year,  viz : 

Material  excavated cubic  yards..  53,492 

Material  placed  in  dike ^ do 24, 364 

Material  deposited  along  right  bank do 29, 128 

Number  of  barge  loads  of  material  moved 1,287 

Stamps  and  logs  removed  from  channel 68 

Wrecks  removed,  viz:  Part  of  steamer  LitiU  Bob  (sunk  1880). 

It  is  not  improbable  that  the  work  may  have  to  be  supplemented  by 
dredging  the  channel  below  through  Bayou  Louis  Bar,  but  this  can  not 
be  decided  until  after  another  high  water,  when  the  canal  above  shall 
produce  its  maximum  effect  upon  the  channel.  A  careful  survey  should 
then  be  made  of  this  reach  to  compare  with  the  results  of  that  made 
in  1890,  and  if  dredging  should  be  found  necessary,  it  should  be  limited 
to  the  least  depth  and  width  required  for  existing  needs  of  commerce 
on  account  of  the  small  low- water  discharge,  which  barely  reaches  35 
cubic  meters  per  second. 

•  •••••• 

No  special  estimate  can  be  made  for  contingent  work,  but  if  a  com- 
paratively small  amount  should  be  required  for  dredging  the  work  can 
be  done  by  the  district  plant  and  paid  for  from  the  ^lotment  for  gen- 
eral improvement. 

STJEVEY. 

The  act  of  August  17, 1894,  directed  the  Secretary  of  War  "to  sub- 
mit, with  his  next  report  on  Ouachita  Biver,  plans  and  estimates  for  the 
improvement  of  said  Ouachita  Biver  by  locks  and  dams,  to  give  slack- 
water  navigation  as  far  above  its  mouth  as  in  his  judgment  such 
improvement  is  practicable,  the  cost  of  the  same  to  be  paid  out  of  this 
appropriation." 

In  my  project  of  August  30, 1894, 1  stated  that  it  was  not  practicable 
to  make  a  thorough  survey  of  Ouachita  Biver  with  the  whole  appropri- 
ation, nor  practicable  to  make  a  report  to  the  Secretary  of  War  at  the 
next  session  of  Congress  upon  the  feasibility  of  a  slack- water  system 
in  a  river  that  ranges  46  feet  at  Camden,  49  feet  at  Monroe,  and  55  feet 
at  Trinity. 

•  •••»•• 

•     The  importance  of  the  work  proposed  required  that  the  survey  should 
be  made  on  an  extensive  and  thorough  scale,  for  which  an  estimate  of 
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$150,000  was  submitted  in  my  report  of  1890  aud  repeated  each  suc- 
ceeding year.  If  the  project  be  feasible,  this  sum  is  small  in  compari- 
son with  the  cost  of  a  slack- water  system  that  must  be  expressed  in 
millions  even  under  the  most  favorable  conditions,  and  it  is  not  too 
much  to  spend  to  protect  the  United  States  before  entering  upon  so 
costly  an  improvement. 

I  stated  that  it  should  be  accepted  frankly  at  the  outset  that  the 
appropriation  was  intended  to  begin  the  survey  as  estimated  by  me, 
and  to  carry  it  as  far  as  the  funds  would  permit  the  work  to  be  done 
thoroughly,  it  being  well  known  that  the  river  and  harbor  bill  was  cut 
down  because  of  the  condition  of  the  Treasury,  and  the  rei)orts  of  the 
arguments  and  speeches  on  this  item  before  the  committee,  when  my 
estimate  was  used,  stated  that  $50,000  was  all  that  could  be  granted  at 
the  time,  and  the  people  interested  would  have  to  be  satisfied  until  the 
next  appropriation. 

Becommendation  was  made  that  $20,000  of  the  appropriation  of  1894 
be  applied  to  continuing  snagging  operations,  etc.,  for  general  improve- 
ment of  the  river,  and  that  the  bsdance  of  $30,000  be  aUotted  for  begin- 
ning the  survey,  for  which  a  balance  of  $120,000  would  be  required  to 
complete,  unless  progress  of  the  work  should  indicate  that  reductions 
may  be  made. 

Levels  of  precision  were  considered  of  first  importance,  and  the 
opinion  was  given  that  no  other  field  work  should  be  undertaken  until 
their  completion.  A  line  having  been  run  in  1893-94  from  Yidalia,  on 
the  Mississippi,  to  Trinity,  and  thence  up  the  Ouachita  to  Monroe,  it 
was  proposed  to  continue  it  down  Black  lliver  from  the  bench  at  Jones- 
viUe,  opposite  Trinity,  to  the  benches  of  Bed  Biver  survey.  On  closing 
at  Bed  Biver  the  party  was  to  be  transferred  to  Monroe  and  continue 
upstream  if  conditions  were  favorable.  A  second  party  was  to  begin 
on  the  Coast  Survey  benches  at  Little  Bock  and  carry  levels  along  the 
railroads  to  Gamden,  crossing  upper  Ouachita  at  Arkadelphia,  and 
from  Camden  down  the  river  until  the  first  party  should  be  met,  closing 
the  line  from  Little  Bock  to  Bed  Biver.  With  the  levels  gauges  were  to 
be  established  at  a  number  of  points  selected  on  going  over  the  river, 
as  at  the  mouths  of  tributaries  aud  other  places  considered  necessary, 
and  high- water  marks  were  to  be  connected  with  the  line  of  levels. 

This  project  was  approved  September  7, 1894,  and  the  latter  part  of 
that  month  a  precise  level  party  was  organized  at  Jonesville,  La.,  under 
Assistant  Engineer  W.  H.  Polk.  Precise  bench  marks  3,  4,  and  5  and 
temporary  benches  27  and  28  were  leveled  to  to  ascertain  if  any  changes 
in  elevation  had  occurred  since  they  were  set  the  preceding  year,  and 
September  25  leveling  commenced  at  precise  bench  mark  4  at  Jones- 
ville, was  carried  down  Black  Biver  to  its  mouth,  and  finished  Novem- 
ber 12,  1894,  connecting  with  the  following  reference  points  of  Bed 
Biver  survey?  viz:  Triangulation  station  439,  jars  marking  discharge 
sections  below  and  in  Black  Biver,  and  two  high-water  sections  of 
gauge  at  the  mouth.  From  Jonesville  this  line  was  run  down  the  right 
bank  of  Black  Biver  to  Joseph  Montgomery's,  where  it  crossed  a  neck, 
then  crossed  the  river  to  Calhoun  Landing,  and  thence  up  the  left  bank 
to  Hardscramble  Landing,  where  it  crossed  another  neck  and  came  to  the 
river  at  Lum  Landing.  Below  the  latter  place  to  Few  Era  it  continued 
along  the  left  bank,  and  below  New  Bra  it  was  run  along  the  public 
road  to  Delhoste  at  mouth  of  Black  Biver.  November  16-18  the  quar- 
ter boat  was  towed  back  to  Jonesville  and  discharge  measurements  of 
Black,  Ouachita,  Little,  and  Tensas  rivers  were  taken.  This  work  was 
finished  December  1,  and  December  2-4  the  quarter  boat  was  moved 
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up  to  Gat-ahoula  Shoals  to  measnre  discharge  at  that  point.  On  com- 
pletion of  the  latter  work,  December  21,  the  party  was  disbanded  for 
the  winter,  or  until  a  favorable  time  for  continuing  the  line  above 
Monroe. 

A  second  party,  under  Assistant  Engineer  T.  0.  Thomas,  commenced 
precise  leveling  at  Little  Rock,  Ark.,  October  18, 1895.  By  courtesy  of 
the  chief  engineer  of  the  Missouri  Pacific  Railway  System,  a  hand  car 
was  furnished  to  move  the  party  from  place  to  place,  and  for  use  in 
going  to  and  returning  from  work;  the  pilot,  an  employee  of  the  com- 
pany, was  paid  for  his  services  by  the  United  States.  At  Little  Rock 
the  United  States  Coast  and  Geodetic  Survey  benches  were  tested,  to 
detect  any  changes  in  elevation  that  might  have  taken  place,  and  the 
Engineer  and  Weather  Bureau  gauges  and  their  reference  benches  were 
connected  with  the  ])recise  benches.  The  line  of  precise  level,  started 
at  Coast  Survey  Bench  I  or  3,  was  carried  along  the  main  line  of  the 
St.  Louis,  Iron  Mountain  and  Southern  Railway  to  Gurdon,  and  thence 
along  the  Camden  branch  to  Camden,  and  the  work  was  completed  to 
the  latter  place  December  17.  At  Camden  the  Engineer  gauge  and 
reference  benches  were  leveled  to,  and  a  branch  line  run  to  the  St.  Louis 
Southwestern  Railway  Bridge  across  Ouachita  River.  Below  Camden 
leveling  was  continued  along  the  branch  railroad  to  Elliott,  Ark.,  and 
thence  8.5  kilometers  along  country  roads  and  through  the  woods  to 
Frenchport,  13J  miles  by  river  below  Camden.  The  latter  place  was 
reached  December  31,  and  as  the  weather  was  not  favorable  for  con- 
tinning  the  line  downstream  the  party  was  disbanded. 

After  suspension  of  field  work  assistants  Thomas  and  Polk  were 
retained  at  the  office  to  work  up  the  notes. 

March  15-28, 1895,  accompanied  by  assistants  Marshall  and  Thomas, 
I  made  a  reconnoissance  of  the  river  on  the  snag  boat  Wa{iner  from 
Monroe  to  Camden,  and  thence  down  to  Trinity,  for  the  purpose  of 
becoming  more  familiar  with  the  stream,  to  recover  if  possible  and 
permanently  mark  benches  of  the  surveys  of  1871  and  1873,  and  to  lay 
out  plans  for  resuming  field  work.  The  notes  of  1871  and  1873  and 
maps  of  1873  were  taken  along,  and  throughout  the  trip  the  topography 
was  compared  with  the  maps,  mounted  on  a  revolving  table  and  oriented 
by  compass.  All  important  changes  in  landings  and  ownership  of  lands 
were  noted,  a  careful  search  was  made  for  benches  of  the  old  surveys, 
and  inquiry  made  for  high-water  marks.  All  benches  and  high- water 
marks  found  were -connected  by  level  with  permanent  marks  set  near 
by,  or  with  benches  of  precise  levels  of  1893-94,  where  the  latter 
were  near  at  hand.  Four  authentic  benches  of  the  survey  of  1873  were 
recovered,  and  probably  four  others;  twelve  high-water  marks  were 
found  and  leveled  to;  a  gauge  was  set  up  at  Champagnolle,  Ark.,  and 
the  gauges  at  Camden,  Ark.,  Riverton  and  Jonesville,  La.,  were  tested. 
Bulletins  were  erected  at  all  four  stations  to  give  passing  steamboats 
the  stage  of  water  at  each  gauge  reading. 

The  following  work  has  been  done  in  the  office: 

All  the  precise  level  notes  have  been  worked  up,  and  sketches  and 
elevations  of  the  permanent  benches  and  river  crossings  made.  The 
field  notes  of  the  survey  of  1873  have  been  reviewed,  and  the  transit 
line  plotted  on  scale  of  1:10,000  from  Camden  to  Monroe,  the  original 
scale,  1 :2,400,  being  too  large  for  convenience  for  a  general  map,  while 
too  small  for  detail  for  probable  sites  of  locks  and  dams.  This  work 
will  be  finished  by  the  end  of  July,  and  as  soon  as  the  conditions  are 
favorable  active  field  work  will  be  commenced.  The  precise  levels  will 
be  resnmed  at  Frenchport  and  continued  to  Monroe,  to  close  on  the 
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main  line  of  the  Loaisiana  net,  a  distance  of  about  248  kilometers,  as 
estimated  from  the  transit  line  of  1873.  The  level  party  will  precede 
the  topographical  party,  and  on  reaching  Monroe,  if  the  weather  and 
stage  of  river  are  favorable,  will  begin  the  topographical  survey  at  that 
point  and  continue  downstream,  or  move  upstream  to  some  convenient 
jK)int,  dependiug  upon  the  progress  of  the  first  topographical  party, 
which  will  begin  work  at  Camden,  the  object  being  to  complete  the 
work  from  Camden  down  as  far  as  i)088ible  during  the  first  working 
season.  The  second  season  will  be  devoted  to  finishing  the  survey  to 
the  junction  of  Black  with  Red  River,  taking  discharge  measurements 
at  highest  and  lowest  stages,  and  to  running  out  the  lines  on  Bayous 
Bartholomew,  D'Arbonne,  Boeuf,  Tensas,  and  Ma^on.  The  importance 
of  accurate  levels  can  not  be  dwelt  on  too  persistently. 

To  improve  this  river  by  any  plan  requires  an  accurate  knowledge  of 
the  high  and  low  water  limits,  a  profile  of  the  bed,  and  the  discharge  at 
extreme  stages.  To  improve  it  by  locks  and  dams  requires  also  an 
accurate  profile  of  both  banks.  The  maps  of  1871  give  no  elevations  or 
stations,  and  those  of  1873,  whether  correct  or  not,  will  not  furnish  a 
bank  profile,  since  the  levels  were  run  generally  under  the  banks  and 
iicross  necks,  speed  apparently  being  the  motive.  The  replot  of  the 
map  of  1873  will  be  used  in  the  field  as  a  guide,  and  it  is  proposed  to 
plot  the  new  survey  on  the  same  scale  in  the  field,  so  that  corrections 
may  be  made  on  the  spot  and  finished  as  the  survey  progresses.  Plot- 
ting directly  on  tracing  vellum  will  be  tried,  and  if  the  experiment  suc- 
ceeds blue  prints  can  be  made  as  soon  as  each  sheet  is  done,  thus  saving 
not  only  money  bat  an  immense  amount  of  time.  The  latter  is  of 
especial  importance,  considering  the  impatience  of  those  interested  in 
the  results  of  improvements. 

The  discrepancies  between  the  levels  of  1871  and  1873  have  been 
mentioned  in  former  reports,  but  it  was  not  until  the  precise  line  from 
the  Coast  Survey  benches  at  Little  Eock  had  reached  Camden  that  the 
extreme  variations  could  be  st-ated.  Connections  with  benches  of  1873 
show  great  irregularity  in  the  running,  some  being  much  too  high  while 
others  were  found  too  low. 

To  judge  only  by  extremes,  the  levels  of  1871  were  remarkably  good, 
but  the  discovery  of  other  benches  may  disprove  their  excellence.  The 
following  table  shows  the  variations  between  three  stations,  about  the 
beginning,  middle,  and  end  of  the  surveys.  The  benches  are  those  of 
1871,  distances  given  in  kilometers,  estimated  from  the  map  of  1873,  and 
elevations  above  Cairo  datum  given  in  feet  for  convenience,  the  metric 
system  not  having  been  used  on  the  earlier  work : 


Bonch. 

Distance. 

P.L.18»4. 

Levels  1871. 

Levels  1873. 

144  Camden 

0 
269 
473 

125. 620 
(_3a.  677) 

88.048 
(—11.  066) 

77.877 

126.500 

(-87.590) 

88.910 

(-11.033) 

77.877 

123. 752 

103  Monit>c  

(-38.750) 
84.993 

2  Trinity 

(-  7. 116) 

77. 877 

Total  diffen»ni'e8 

-47.743 

-48.623 

— 46.875 

DiHcrepancies  between  Trinity  and  Monroe 

204 
260 

0.000 
O.OOU 

—  0. 033 
O.OUO 

+  0.  913 
0.000 

8. 050 

I)iHcrep4ncio9  betw^*<^n  Monroe  and  Camd^in     ..,..- 

—  3.917 

+  2.082 

•    +  1.  !« 

Total  discrepancies  between  Trinity  and  Cam- 
den   

473 

0.000 

4-  0.880 
0.000- 

—  1.868 

—  2.748 
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From  this  table  it  will  be  seen  that,  as  compared  with  the  precise 
levels,  those  of  1873  lost  3.950  feet  between  Trinity  and  Monroe  and 
recovered 2.082  feet  between  Monroe  and  Camden.  Connections  between 
the  precise  levels  and  bench  30  of  1873  at  Sinnots,  72  kilometers  below 
Monroe,  and  bench  33,  opposite  Columbia,  only  23  kilometers  farther 
downstream,  show  that  0.712  foot  was  gained  between  Monroe  and 
bench  30,  making  the  latter  3.238  feet  too  low,  and  that  0.654  foot  was 
gained  in  the  short  run  to  bench  33,  leaving  an  unacconnted  error 
of  2.584  feet  between  Columbia  and  Trinity,  a  distance  of  109  kilo- 
meters. None  of  these  errors  can  be  detected  in  the  level  notes,  which, 
however,  are  not  believed  to  be  original;  but  the  subsequent  discovery 
of  bench  34  and  the  possible  finding  of  others  on  the  way  may  reduce 
this  error  so  much  as  to  give  a  certain  value  to  the  profile  of  1873,  and 
perhaps  that  of  1871.  These  details  are  given  to  show  the  futility  of 
railroad  methods  in  making  river  surveys,  and  to  emphasize  the  neces- 
sity of  accurate  work,  especially  upon  streams  so  sensitive  as  Ouachita 
and  of  such  small  low- water  discharge. 

To  locate  locks  and  dams  by  levels  so  variable  as  those  of  1873  appear 
to  have  been  would  be  to  invite  serious  risks — such  as  having  a  dam 
backed  out  and  a  lock  flooded  by  a  sudden  rainfall  above  the  average, 
or  in  finding  knee-deep  water  on  a  miter  sill  planned  to  give  7  feet  at 
the  lowest  stage.  For  an  extreme  example  of  sensitiveness  of  an  allu- 
vial stream  the  following  is  taken  from  the  record  of  the  gauge  at  Alex- 
andria,  on  Bed  Elver,  Louisiana: 

June  14-16,1886.  Forty-four  hours'  rain,  28.68  inches  fell;  river  rose  from  3.6  to 
28.75  feet  June  16, 5  p.  m.    Local  storms. 

From  such  gauge  records  as  we  have  of  Ouachita  River  at  Camden, 
Monroe,  Riverton,  and  Black  River  Station,  rise  and  fall  of  several  feet 
in  an  hour  are  not  inirequent,  and  the  water  seldom  remains  at  a  stand 
for  any  length  of  time  except  during  protracted  droughts,  when  the 
river  is  at  its  low  summer  stage.  Finally,  the  completion  of  the  pre- 
cise levels  and  the  recovery  of  all  extant  benches  probably  will  give  a 
certain  value  to  all  the  old  records,  both  of  permanent  and  temporary 
gauges — ^information  which  is  now  lying  idle  for  want  of  datum. 

The  following  table,  in  the  metric  system,  shows  the  information 
obtained  thus  far  by  the  precise  levels  of  1893-94.  Elevations  to  the 
nearest  centimeter  are  referred  to  the  Cairo  datum,  a  plane  6.3613 
meters  below  the  mean  Gulf  level  of  the  U.  S.  Coast  and  Geodetic  Sur- 
vey from  observations  at  Biloxi,  Miss.  Distances  from  Camden  were 
derived  from  the  reconnaissance  map  of  1870  between  Arkadelphiaand 
the  State  line  and  from  the  maps  of  1873.  High-water  marks  of  1882 
were  obtained  from  gauge  records  or  by  levels  to  marks  pointed  out 
as  authentic.  Low  water  was  derived  from  the  gauge  records  without 
regard  to  year: 


Place. 


ni'.t.n/.^      Gauge    ,      Low     ,Uigh>vater,    r>^^„ 
Distance.      ^^^^  K^ggg.  ^""S^ 


Arkadelphia  .«.• 

Camden,  Ark 

Monroe,  I^a 

Sinnota  Landing,  Louiaiana 

Riverton  Bridge,  Louisiana 

Colum  bia,  La 

Danville,  La 

Hoath  of  Boeaf  River 

Harriaonlmrg,  La 

Trinity,  La 

Month  of  Black  Ri .  r,  Red  River,  Louisiana 

Bed  River  Landing,  La.,  Mississippi  River 


KUos. 
144.84 
0.00 
269.23 
341. 10 
357.77 
364.  21 
408. 23 
4:^.  UO 
447.  75 
473. 14 
563.20 
607.60 


Meiem.  Meter$. 

55.89  56.19 

27.74  28.29 

15. 62  I  15. 64 


10.73  I 


n.ii 


Mttert. 
63.42 
4L74 
30.42 
27.67 

Meters. 
7.23 
13.46 
14.78 

27.60± 
27.45 

16.39i: 

27.39 

26.54± 
26.22 

17.14± 

25.33 
23.84 
22.05 


16.05 
15.76 
14.78 
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This  table  shows  two  extreme  conditions — a  mountain  torrent  between 
Arkadelphia  and  Camden,  with  fall  at  low  water  of  almost  28  meters, 
say  2  decimeters  per  kilometer,  or  an  average  of  about  1  foot  to  the 
mile,  and  an  almost  level  pool  between  Trinity  and  Eed  River,  the  fall 
at  low  water  being  3  decimeters  in  90  kilometers,  or  an  average  of  less 
than  one-quarler  of  an  inch  to  the  mile.  In  the  former  case  no  perma- 
nent improvement  could  be  made  except  by  locks  and  dams,  so  many  in 
number  as  to  form  almost  a  flight  of  locks,  an  undertaking  that  could 
not  be  urged  with  any  hope  of  success  unless  great  mineral  deposits 
should  be  found.  In  the  latter  case  it  is  evident  that  dredging  the  bars 
between  Trinity  and  Red  River  would  be  the  simplest  and  most  expe- 
ditious— in  fact,  the  only  practical  method  of  improvement.  There 
being  almost  no  fall  in  this  reach,  dredging  in  the  lower  part  should 
not  reduce  the  depth  on  bars  above,  which  always  occurs  iu  streams  of 
great  sloi)e  when  improvement  is  attempted  by  local  dredging.  These 
two  facts  fully  justify  the  limits  adopted  in  1871  and  1873  for  improving 
the  river  by  locks  and  dams  only  between  Trinity  and  Oamden.  The 
key  to  the  system  is  the  bar  at  the  mouth  of  Red  River,  as  stated  by 
Captain  (now  Lieutenant-Colonel)  Benyaurd,  and  unless  that  can  be 
kept  below  a  certain  depth  it  would  be  useless  to  attempt  slack -water 
navigation  on  Ouachita  River. 

The  low- water  season  of  1894  was  somewhat  like  that  of  1873,  Mis- 
sissippi River  and  nearly  all  its  tributaries  falling  to  an  extreme  low 
stage,  in  several  instances  some  feet  lower  than  ever  before  recorded, 
but  it  is  reported  that  there  were  no  detentions  on  account  of  low  water 
at  the  mouth  of  Red  River  during  that  time.  But  admitting  that  the 
bar  may  form  again,  the  project  now  in  hand  to  make  a  new  channel  is 
expected  to  obviate  the  trouble,  so  that  it  is  reasonably  safe  to  proceed 
as  if  it  were  an  accomplished  fact. 

The  plans  of  1871  and  of  1873  contemplated  the  improvement  of  Ouach- 
ita River  alone  between  Trinity  and  Camden,  and  no  effort  appears  to 
have  been  made  to  collect  information  about  the  tributaries.  These 
are  Little  River,  formed  by  Bayous  Dugdemona  and  Ca«tor  entering 
from  the  west  at  Trinity,  Tensas,  and  Ma^on,  which,  unite  and  enter 
Ouachita  from  the  east  just  above  Trinity,  giving  together  about  370 
kilometers  of  high-water  navigation ;  Bceuf  River,  entering  from  the 
east  at  Stafford  Point,  about  38  kilometers  above  Trinity,  giving  a 
high- water  navigation  of  about  200  kilometers;  Bayou  D'Arbonne, 
entering  from  the  west  a  short  distance  above  Monroe,  navigable  at 
high  water  to  Stein  Bluff,  a  distance  of  about  70  kilometers;  Bayou 
Bartholomew,  entering  from  the  east  about  42  kilometers  above  Mon- 
roe, and  navigable  at  high  stages  as  far  as  Baxter,  a  distance  estimated 
at  about  240  kilometers.  The  Saline  River  enters  from  the  east  about 
155  kilometers  below  Camden.  It  was  classed  among  the  navigable 
streams  for  a  time,  and  appropriations  made  for  its  improvement,  but 
nothing  has  been  done  for  some  years,  and  no  information  is  available 
as  to  its  navigability.  It  is  a  considerable  river,  and  probably  could 
be  made  a  valuable  tributary  to  the  main  stream  at  a  moderate  cost. 
No  surveys  have  been  made  of  the  Bartholomew,  Boeuf,  or  Tensas  and 
Ma9on,  and  the  information  about  them  is  meager,  but  in  running  lev- 
els across  Louisiana  from  Delta  Point  to  Monroe  benches  were  estab- 
lished and  high-water  marks  of  1882  and  gauges  connected  at  the 
crossings  of  Tensas,  Maf  on,  and  Bceuf  River,  from  which  I  have  obtained 
the  fall  at  high  and  low  water  between  the  several  points  and  Ouachita 
River,  as  follows: 
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Place. 

High  water, 
1882. 

Low  water. 

Range. 

Bavoti  Macon :  Delhi 

33.03 
25.33 

21.39 

8.38 

11.64 

Onaohita :  Trinit v 

16.95 

Fall 

7.70 

13.01 

Bceof  River*  Girard 

30.39 
26.54db 

22.22 

9.40:1: 

8.17 

Month  uf  liasnf  River:  Stafford  Point 

17. 14± 

Fall 

3.85 

12.82 

It  is  said  that  Bayou  Bartholomew  has  a  very  gentle  slope,  and 
Bayou  D'Arbonne  has  been  surveyed,  and  the  levels  may  be  used  when 
the  main  survey  reaches  that  stream.  Now,  it  is  evident  that  if  these 
streams  have  a  moderate  slope,  or  a  slope  at  all  comparable  with  that 
of  the  main  stream,  the  water  would  be  pooled  in  them  to  the  same 
distance  from  a  dam  as  in  Ouachita  Biver,  and,  therefore,  in  planning 
any  system  of  locks  and  dams  for  the  latter  the  site  and  lift  of  the 
dam  could  be  adjusted  to  benefit  each  in  the  inverse  ratio  of  their  slopes 
without  materially  changing  the  cost  of  a  system  devised  for  Ouachita 
alone,  which,  by  way  of  contrast,  might  be  placed  in  the  latter  case  in 
such  manner  as  to  be  of  small  or  no  value  to  a  tributary  on  the  one 
hand  or  an  injury  to  the  lands  adjacent  to  it  on  the  other. 

Taking  up  the  main  question:  The  opinion  of  Assistant  Engineer 
Clement  Smith  in  his  report  upon  the  project  of  1871  to  the  late  Colonel 
Baynolds,  and  that  of  Captain  Benyaurd  upon  the  survey  of  1873  that 
it  was  feasible  to  improve  Ouachita  Elver  by  locks  and  dams,  even 
though  based  upon  imperfect  information,  seem  to  be  sound ;  but  Assist- 
ant Smith's  plan  for  fixed  dams,  with  an  average  lift  of  14  feet,  does  not 
commend  itself  for  a  stream  so  sensitive  as  the  Ouachita,  especially  as 
the  river  wa«  liable  to  sudden  great  additions  through  the  eastern  trib- 
utaries from  crevasses  in  the  Mississippi  Biver  levees  on  Tensas  Front. 
Happily,  with  the  extension  of  the  levee  system,  this  danger  has  been 
averted,  or  at  least  reduced  to  a  minimum,  so  that  Ouachita  may  be 
counted  upon  carrying  only  the  natural  drainage  of  its  own  basin. 
Colonel  Baynolds  probably  felt  this  danger,  for  he  made  estimates  on 
a  system  requiring  ten  dams,  with  average  lift  of  7  feet^  and  Captain 
Benyaurd's  estimates  were  in  the  same  direction,  providing  for  seven, 
eight,  and  ten  dams  under  three  cases  presented  by  him.  (Beport  Chiei 
of  Engineers,  1874,  p.  354.)  The  advantages  of  fixed  dams  consist 
chiefly  in  the  reduced  charges  for  repair,  and  in  requiring  men  only  for 
operating  the  locks.  The  disadvantages  are  briefly:  The  greater  num- 
ber required,  increasing  the  cost  of  construction  and  operating,  and  the 
feet  that  they  can  be  passed  only  by  locking,  except  at  high  stages, 
requiring  very  high  lock  walls.  The  advantages  of  a  system  of  mov- 
able dams  are  self-evident.  While  the  sills  of  the  dams  may  be  put 
very  much  lower  than  the  crests  of  fixed  dams,  the  pools  maybe  raised 
considerably  higher  and  therefore  made  longer,  and  the  number  of  dams 
diminished. 

The  only  movable  dams  on  a  large  scale  in  this  country  are  those 
vith  Chanoine  wickets  in  successful  operation  on  Ohio  and  Kanawha 
rivers.  The  objection  to  such  a  system  on  Ouachita  Biver  would  seem 
to  be  that  needles  would  be  required  to  close  the  intervals  between 
shutters,  the  low-water  discharge  being  so  small,  say  about  25  cubic 
meters  per  second  at  Monroe  and  35  cubic  meters  at  Catahoula  Shoals, 
that  it  is  doubtful  if  shutters  alone  would  raise  the  pools  to  the  required 
height.    The  cost  of  operating  upon  a  sensitive  stream  would  also  be 
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increa.sed.  The  modified  bear  trap  would  seem  to  be  the  form  indicated 
for  Ouachita  Kiver.  The  subje<**t  is  discussed  in  a  report  of  a  Board  of 
En<j:ineer8  upon  the  project  of  Maj.  William  A.  Jones  for  that  form  of 
construction  at  Sandy  Lake  Dam,  Slinnesota.  (Report  Chief  of  Engi- 
neers 1893,  p.  2269.)  It  is  stated  in  the  re^wrt  that  there  are  several 
of  these  movable  dams  in  successful  operation,  notably  at  Nevers, 
Wis.,  on  St.  Croix  River,  the  largest  with  an  ox)ening  24  meters  wide 
and  4|  meters  head.  There  were  several  models  iii  the  exhibit  of  the 
Corps  of  Engineers  at  the  World's  Fair  which  worked  admirably. 
Major  Jones's  opinion  is  that  the  head  may  be  increased  considerably 
with  perfect  safety  uiK)n  good  foundations,  and  that  openings  may  be 
made  as  wide  as  the  needs  of  commerce  demand.  The  subject  has 
been  investigated  practically  by  lumber  men,  and  was  taken  up  as  an 
engineering  question  under  Major  Jones  by  Lieutenant  Chittenden  and 
Assistant  Engineer  Powell,  and  continued  by  the  former  under  Captain 
Warren,  with  a  view  to  applying  the  system  to  the  locks  of  Louisville 
and  Portland  Canal.  Some  notices  have  appeared  in  the  engineering 
journals,  and  it  is  hox)ed  that  the  whole  investigation  will  be  published 
for  the  benefit  of  the  profession  at  large,  as  well  as  of  the  Corps  of 
Engineers. 

Assuming  this  form  of  dam  to  be  practicable,  the  Ouachita  system 
may  be  improved  by  its  use  with  a  less  number  of  dams  than  would  be 
recjuired  by  any  other  form,  with  the  nearest  approach  to  an  open  river 
during  the  higher  stages,  and  prolong  both  the  main  stream  and  the 
contiguous  tributaries.  Since  the  dam  is  a  hydraulic  gate,  no  men 
besides  the  lock  tenders  would  be  needed  to  operate  it.  Sudden  rises 
could  be  provided  for  by  lowering  the  dam  to  any  height  below  its  nor- 
mal position  when  up,  thus  keeping  the  river  at  about  the  same  eleva- 
tion until  it  should  be  advisable  to  throw  the  dam  and  use  the  naviga- 
l)le  pass.  The  lock  walls  need  not  to  be  carried  up  to  an  excessive 
Iiclght,  and  the  leakage  at  extreme  low  water  undoubtedly  would  be 
much  less  than  by  the  Chanoine  system  for  the  same  width  and  height 
of  pass  or  weir. 

We  do  not  know  the  bank  heights,  except  at  a  few  x>oint8,  but  from 
observations  on  high- water  marks  in  making  thereconnoissanceof  last 
March  we  do  know  that  on  certain  parts  the  river  overflows  the  country 
to  a  greater  or  less  extent  at  high  stages.  In  order  to  avoid  excessive 
levee  construction  the  rule  in  adjusting  the  system  would  be  to  fix  the 
maximum  elevation  of  each  pool  at  a  safe  height  below  the  lowest  x>oint 
on  either  bank  between  the  dam  below  and  the  point  where  the  pool 
would  back  out,  say  3  meters  or  more,  to  provide  for  sudden  rises. 
Each  succeeding  dam  upstream  would  have  to  be  located  both  with 
reference  to  the  best  site  and  also  with  reference  to  the  navigable  depth 
to  reach  the  lower  lock  gate.  Tlie  dimensions  of  the  locks  must  be 
adjusted  to  the  largest  boats  now  in  use,  with  reasonable  allowance  for 
increased  demands  of  commerce.  Dredging  would  be  required  to  a 
certain  extent  in  order  to  get  the  best  location. 

As  heretofore  stated,  the  information  is  very  incomplete,  but  we  have 
definite  elevations  at  four  important  points :  Camden,  Monroe,  Riverton 
Bridge  above  Columbia,  and  Trinity  at  the  head  of  Black  River.  The 
lowest  recorded  stage  at  Camden  was  28.27,  or  1.8  feet  on  the  present 
gauge,  or  about  the  same  as  the  estimated  low  summer  water  of  the  sur- 
vey of  1871  as  found  from  the  level  connections.  At  this  stage  the  river 
is  a  deep  pool,  but  very  shoal  on  the  rocks  and  gravel  bars  below  Camden. 
To  give  a  navigable  depth  to  Camden  would  require  the  pool  to  register 
about  10  feet  on  the  present  gauge,  say  about  31  meters  Cairo  datum, 
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or  a  cousiderable  amount  of  dredging  on  the  bars  below.  The  lowest 
recorded  stage  at  Trinity  was  8.38,  or  about  2.7  feet  on  the  Black  Eiver 
Station  gauge,  about  the  same  as  noted  in  1873  from  level  connections. 
It  is  not  probable  that  the  water  ever  will  fall  to  zero  on  this  gauge, 
judging  from  the  lowest  water  at  the  mouth  of  Black  Eiver  or  that  at 
Red  Kiver  Landing  on  Mississippi  River,  and  therefore  it  should  be 
sate  to  assume  the  level  at  extreme  low  water  at  Trinity  at  7.6  meters 
Cairo  datum.  On  this  basis  the  extreme  height  to  be  overcome  would 
be  23.50  meters  (say  77  feet),  which  may  be  done  without  encounteriog 
any  insurmountable  engineering  difficulties  by  four,  five,  or  six  movable 
dams,  averaging  5.875,  4.7,  or  3.920  meters  each  above  their  sills,  or  in 
common  measure  about  19.25, 15.42,  and  12.85  feet,  respectively. 

To  avoid  what  some  may  fear  to  be  too  great  lifts,  and  to  keep  the 
charges  for  ox)erating  within  reasonable  limits,  as  estimated  from  the 
reported  expenses  on  other  rivers,  I  have  prepared  a  table  to  illustrate 
the  idea  of  adjusting  the  dams  so  as  to  benefit  the  nearest  tributaries, 
assuming  that  the  banks  will  be  at  fairly  safe  heights  above  the 
successive  pool  levels. 

Table  suggesting  approxinuite  location  for  five  movable  dame  to  include  tributaries, 
[Elevations  refer  to  Cairo  datum.] 
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Poola               '  *^*«' 
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tle liiver. 
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A    ^ 

Monroe 269 

«    to 

;  Stafford  Point 436 

1^    to                            ; 

^Trinity '       473 

Black  BiT6r,lowe8t8ill, 

Dam  Ko.  1. 

The  act  of  August  17, 1894,  directed  the  Secretary  of  War  <*  to  sub- 
mit with  his  next  report  on  Ouachita  River,  plans  and  estimates  for 
the  improvement  of  said  Ouachita  River  by  locks  and  dams,  to  give 
slack- water  navigation  as  far  above  its  mouth  as  in  his  judgment  such 
improvement  is  practicable,  the  cost  of  the  same  to  be  paid  out  of  this 
appropriation." 

So  far  as  practicability  is  concerned,  it  is  perfectly  practicable  to 
improve  the  whole  river  by  locks  and  dams  as  high  as  its  head  waters, 
but  since  the  question  is  one  of  judgment  by  the  Secretary  of  War, 
the  benefit  not  only  to  the  people  living  in  Ouachita  Valley  but  to 
the  people  at  large  should  be  considered.  The  only  means  I  have 
of  answeriDg  this  question  are  in  the  commercial  statistics  collected 
and  reported  year  by  year.  This  year  they  are  enlarged  by  a  tabulated 
statement  made  from  data  collected  and  furnished  by  the  Camden  Com- 
mercial League,  composed  of  business  men  in  the  upper  valley,  who 
have  taken  great  interest  in  this  matter.  In  fact,  as  I  understand,  the 
item  m  the  last  river  and  harbor  bill  authorizing  the  survey  was  due  to 
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representations  and  arguments  made  by  a  committee  of  the  leagne 
before  the  River  and  Harbor  and  Commerce  committees  of  Congress 
at  the  last  session,  following  upon  the  revival  of  interest  in  the  subject 
by  letter  of  Hon.  C.  J.  Boatner  to  the  Secretary  of  War  in  December, 
1889,  requesting  an  estimate  of  the  cost  of  a.  survey  for  this  purpose. 
If  the  statistics  are  accepted  as  a  satisfactory  showing  that  the  project 
will  pay,  then  the  improvement  is  one  worthy  to  be  undertaken  by  the 
United  States,  and  the  plan  is  certainly  practicable  so  far  as  to  include 
Camden  at  the  present  time.  But  it  would  be  very  unwise  to  begin  at 
any  point,  whether  at  the  lowest  point,  or  in  the  upper  river  as  was 
attempted  in  1872,  until  the  survey  has  been  thoroughly  done  and  the 
beat  system  attainable  worked  out. 

With  regard  to  the  cost  of  such  a  system,  it  is  not  possible  to  make 
any  detailed  estimates,  and  only  to  offer  a  probable  maximum  in  general 
terms.  The  probable  size  of  locks  required  now,  with  allowance  for 
larger  boats  as  the  commerce  develops,  is  one  of  the  first  questions 
for  determination.  The  official  list  published  by  the  Bureau  of  Navi- 
gation gives  only  the  net  dimensions  of  boat^  in  some  cases,  and  is  not 
safe  as  a  guide.  For  example,  the  largest  boat  in  the  Ouachita  trade 
is  the  Ouachita,  official  dimensions:  Tonnage,  457.75;  length,  189  feet; 
breadth,  38  feet ;  depth,  6.5  feet.  Dimensions  reiK)rted  by  the  master  to 
this  office:  Tonnage,  372;  length  over  all,  220  feet,  from  stem  to  outer 
end  of  wheel  arms;  breadth  over  guards,  52.6  feet;  loaded  depth,  10 
feet.  If  the  latter  is  correct  this  would  require  a  lock  about  240  feet 
long  between  quoins,  55  feet  wide,  and  at  least  10.5  feet  depth  on  miter- 
sills.  How  a  boat  listed  officially  at  6.5  feet  depth  can  be  loaded  to  10 
feet  drafb  is  not  apparent,  and  actual  measurement  would  be  required. 
Large  boats  have  been  loaded  at  St.  Louis  at  high  water  with  freight 
for  Ouachita  as  high  as  Camden,  among  them  the  JDa^cotah,  listed  in 
the  official  volume  as  follows :  Gross  tonnage,  956.98 ;  net  tonnage,  726.09 ; 
length,  252  feet;  breadth,  48.3  feet;  depth,  5.5  feet.  If  these  are  net 
measurements  then  the  lock  would  have  to  be  at  least  275  feet  long 
between  quoins,  60  feet  or  more  wide,  and  probably  12  feet  deep  on 
the  miter  sills. 

If  the  commerce  of  Ouachita  Valley  should  develop  to  such  a  degree 
as  those  who  are  urging  this  improvement  estimate,  the  largest  locks 
would  be  demanded.  The  dimensions  of  the  locks  on  Illinois  Biver 
are :  Length  of  lock  chamber,  350  feet ;  width  of  chamber,  75  feet  j  depth 
at  low  water  over  sills,  7  feet.  Among  the  list  of  boats  passing  La 
Grange  lock  in  1893-94  were  the  Cherolcee  of  631  tons,  Ferd  JSerold  900 
tons,  Orey  Uagle  555  tons,  and  Spread  Uagle  529  tons,  the  last  two  being 
side- wheel  boats  and  probably  over  60  feet  from  out  to  out  of  guards. 

Barge  towing  is  practiced  now  on  Ouachita  during  the  higher  stages, 
and  therefore  locks  would  have  to  be  of  such  size  as  to  take  them  in^ 
say  two  abreast  and  two  or  more  fore  and  aft.  The  solution  of  this 
part  of  the  question  lies  between  the  maximum  chamber  that  can  be 
filled  within  a  reasonable  time  without  depleting  the  pools,  the  extreme 
low-water  discharge  being  so  small,  and  the  minimum  that  will  satisfy 
the  needs  of  a  developed  commerce  upon  a  fair  estimate.  As  an  approxi- 
mation to  the  dimensions  of  the  locks,  length  may  run  firom  100  to  120 
meters,  breadth  from  20  to  25  meters,  and  depth  on  the  sills  from  2^  to 
3^  meters. 

The  object  of  movable  dams  is  to  give  a  near  approach  to  an  open 
river  during  the  higher  stages,  both  for  navigation  and  to  accommo- 
date the  discharge  at  high  water,  which  maybe  over  one  hundred  times 
that  of  low  water  on  Ouachita  Eiver.  The  navigable  passes  should  be  at 
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least  equal  to  the  width  found  safe  for  the  openings  in  swing  bridges, 
say  40  or  50  meters.  The  navigable  pass  at  Dam  No.  7,  on  Great 
Kanawha,  is  about  75  meters  and  the  weir  about  92  meters  wide.  The 
width  of  Ouachita  at  any  probable  site,  measured  from  the  map  of  1873, 
is  such  that  possibly  two  openings  of  about  50  meters  with  smaller 
ones  to  act  as  sluices  would  answer.  The  amount  of  revetment  or  of 
probable  levee  work  near  the  dams,  or  at  some  specially  low  breaks  in 
the  banks  along  the  pools,  can  not  be  estimated  from  the  maps  of  1873, 
the  only  information  now  at  hand.  Undoubtedly  works  of  both  kinds 
would  be  required,  and  certainly  the  revetment  work  to  prevent 
flanking. 
Assistant  Smith's  estimates  of  1871  were  as  follows: 

6  locks,  250  by  49  feet,  lift  14  feet,  cut  stone, $2,194,916.85 

Average  cost 438,983.27 

5  locks,  same  dimensions,  timber  (estimated  Ufe,  25  years) 1, 163, 083. 75 

Average  cost 232,616.75 

Colonel  Baynolds's  estimates^  1871: 

5  locks,  200  by  40  feet,  lift  14  feet,  cut  stone $1,995,649.15 

Average  cost 399,129.83 

10  locks,  200  by  40  feet,  lift  7  feet,  cat  stone 2,595,114.90 

Average  cost 259,511.49 

Captain  Benyaurd  submitted  estimates  in  1874,  dimensions  based 
ax>on  those  of  the  side- wheel  boat  Ouachita  Belle  (250  by  67^  by  8^ 
feet),  and  of  the  stem-wheel  boat  Lotawanna  (180  by  47  by  6  feet),  the 
boats  being  the  largest  of  their  class  then  on  Ouachita  Eiver : 

First.  Locks  large  enough  for  the  Outuikiia  Belle  to  Camden : 

7  locks,  300  by  70  by  10  feet,  out  stone $4,952,976.00 

Average  cost 707,568.00 

7  looks,  same  dimensions,  timber 2, 644, 768. 00 

Average  cost 377,824.00 

Second.  Locks  for  Owushita  Belle  class  to  Monroe,  and  for  Lotawanna  class  to  Cam- 
den, involving  rehandling  for  largest  boats  at  Monroe : 
3  locks,  300  by  70  by  10  feet )  ^, .  „-  „^  ^^  ,«o  qiq  ntx 

51ocks;  250  by  49  by   8  feet  T^*  «*^°« $5,162,319.00 

Average  cost  of  3 707,568.00 

Average  cost  of  5 607,923.00 

Average  cost  of  8 645,289.88 

Third.  Locks  for  Lotawanna  class  only : 

10  locks,  250  by  49  by  7  feet,  cut  stone $6,079,233.00 

Average  cost 607,923.30 

10  locks,  same  dimensions,  timber 2, 995, 566. 00 

Average  cost 299,556.60 

Captain  Benyaurd  stated  that  these  estimates  were  high  because  the 
cost  was  .'^largely  increased  on  account  of  the  character  of  the  country 
in  which. the  improvement  is  contemplated,  as  it  offers  no  facilities  for 
securing  skilled  labor  or  material  of  any  kind  except  timber,  and 
requiring  every  other  ipaterial  that  would  be  used  in  the  construction 
of  the  works  to  be  brought  from  a  distance  and  before  navigation 
closed,  thus  greatly  enhancing  the  cost,  in  addition  to  which  any  num- 
ber of  claims  would  be  brought  against  the  Government  for  damages 
supposed  to  be  done  to  the  lands  on  account  of  the  pools  created  by 
the  dams.'' 

Oonditions  have  changed  very  considerably  since  that  time,  both  in 
the  reduced  cost  of  materials  and  in  the  extension  of  facilities  for  trans- 
portation, so  that  it  may  not  be  unreasonable  to  diminish  Captain  Ben- 
yaurd's  estimates  by  x>erhaps  as  much  as  25  per  cent.  The  dams  were 
aU  fixed  in  every  case,  and  the  proviso  in  regard  to  claims  for  i)ossible 
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damages  was  a  good  anchor  to  windward.  It  famishes  also  another 
argument  for  accurate  levels,  so  that  the  absolute  height  of  the  highest 
authentic  watermarks  may  be  known  and  ]>laced  ui>on  record  in  advance. 
This  already  has  been  done  as  far  as  iK>ssible  on  the  lines  between  Mon- 
roe and  Bed  Biver,  and  Little  Bock,  Arkadelphia,  Camden,  and  French- 
port,  and  additions  will  be  made  in  carrying  on  the  survey. 

For  the  same  reasons  as  given  by  Captain  Benyaurd  the  estimates  of 
1871  are  considered  to  have  been  too  low,  but  they  may  be  assumed  as 
fairly  good  estimates  at  the  present  time.  The  only  other  means  for 
estimating  the  probable  cost  of  a  system  is  to  take  the  statements  of 
cost  for  somewhat  similar  works  on  other  rivers,  like  the  Great  Kana- 
wha, Ohio,  or  Illinois,  and  from  bids  lately  received  for  locks. 

Lock  No.  7,  Great  Kanawha  River,  342  by  55  by  8  feet,  cut  stone,  cost  as 

nearly  as  can  be  ascertained  from  reports $169, 523. 24 

Movable  dam 132,519.38 

302,042.62 

Engineering  contingencies,  estimated  at  10  per  cent 30, 204. 26 

Land  damages,  surveys,  storehouses,  office,  etc.,  not  known. 

Total  over 332,246.88 

Bids  of  May  18,  1895,  for  portions  of  Lock  No.  1,  Osage  Eiver,  includ- 
ing grnbbiug,  excavation,  cofferdams,  laud  wall  to  height  of  upper 
miter  sill,  partial  completion  of  wing  walls,  etc.,  ranged  irom  $138,613.10 
down  to  $73,990,  the  accepted  bid.  There  were  ten  bidders,  and  all  but 
three  bid  under  $100,000.  It  probably  would  be  safe  to  estimate  the 
cost  of  the  lock  completed  for  operation  at  $150,000.  Kampsville  fixed 
dam  on  Illinois  Biver  cost  about  $56,000,  but  I  am  unable  to  arrive  at 
the  cost  of  the  lock,  350  by  75  by  7  feet,  as  the  expenditures  are  not 
classified  in  the  several  reports.  The  noteworthy  success  of  Msyor 
Marshall  in  building  concrete  locks  on  Illinois  and  Michigan  Canal, 
known  as  the  Hennepin  route,  induces  the  belief  that  the  cost  of  a  sys- 
tem of  locks  on  Ouachita  could  be  reduced  very  largely  by  following 
that  method.  The  details  are  not  yet  published,  but  it  is  understood 
that  after  the  foundations  were  ready  for  the  superstructure  it  was  com- 
pleted in  168  hours  continuous  work.  Migor  Marshall  states  that  the 
night  shifts  accomplished  more  than  those  working  by  daylight.  What- 
ever kind  of  masonry  should  be  chosen — and  it  would  be  fsUse  economy 
to  try  to  save  on  first  cost  by  using  timber — continuous  work  should  be 
required  to  avoid  the  danger  of  being  overtaken  by  sudden  rises. 

The  following  is  offered  as  a  preliminary  estimate  for  a  lock  salted  to 
the  probable  needs  of  commax*e,  with  movable  dam  to  be  open  at 
medium  and  higher  stages: 

Look  190  by  25  by  3.5  meters,  more  orleM $175,000 

Dun  with  navigable  pMS  of  50  to  60  meters 135,000 

Land  damages,  storenonses,  look  tender's  house,  office,  etc 63, 964 

Engineering  contingencies,  etc 36,636 

Total 400,000 

Total  for  a  system  of  5  from  Trinity  to  Camden 2,000,000 

While  this  amount  can  not  be  regarded  as  an  estimate  in  the  proi>er 
sense  of  the  term,  I  am  of  the  opinion  that  it  gives  a  liberal  margin  of 
safety,  and  that  it  may  be  accepted  as  the  superior  limit  of  cost,  includ- 
ing all  contingencies.  The  cost  of  operating  can  be  estimated  only 
from  reports  on  similar  works,  but  since  the  dams  are  to  be  hydraulic 
gates  the  men  required  for  the  lock  service  should  be  sufficient.  Prob- 
ably an  average  of  $5,000  a  year  would  oover  such  ezi>en6e  and  the 
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contingencies  of  accident  at  each  lock.  I  recommend  prosecuting  the 
survey  thoroughly,  as  estimated  in  my  report  of  1890  upon  the  subject. 
(Keport  Chief  of  Engineers,  1891,  pp.  1969-1972.) 

Of  the  appropriation  of  $50,000  for  improving  Ouachita  River  in  the 
act  of  August  17, 1894,  the  Chief  of  Engineers  allotted  $30,000  for  the 
survey,  which  would  require  $120,000  to  complete  according  to  the 
original  estimates. 

As  a  matter  of  interest  and  to  justify  the  somewhat  severe  condem- 
nation of  early  levels,  the  report  of  Assistant  Engineer  Thomas  upon 
the  adjustment  of  the  net  of  precise  levels  run  in  this  engineering  dis- 
trict in  Louisiana  is  given  in  full.  This  work  has  not  been  surpassed 
in  any  department  of  the  United  States,  but  in  referring  to  the  levels 
of  1871  and  1873  it  must  be  acknowledged  that  they  probably  were  as 
good  as  that  class  of  work  was  anywhere  at  that  time.  Speed  was  the 
railway  requirement,  and  such  errors  as  have  been  noted  of  small 
moment,  as  it  was  easy  to  adjust  grades  from  section  to  section. 


report  of  mr.  t.  c.  thomas,  assistant  en6inbkr. 

United  States  Engineer  Office, 

Vicksburg,  Miss.,  May  7, 1895. 
Captain  :  I  have  the  honor  to  submit  report  on  the  a^jnBtment  of  a  net  of  levels, 
precise  and  ordinary,  in  the  Stat«  of  Louisiana. 

These  levels  were  run  by  (1)  the  Coast  and  Geodetic  Survey;  (2)  the  Mississippi 
River  Commission;  (3)  the  Bed  River  survey,  and  (4)  the  Ouachita  River  survey, 
as  detailed  below. 

(1)  ^^  Coast  and  Qeodeiic  Svrvey. — Precise  levels  from  Smithland,  alon|r  the  Missis- 
sippi River  to  Delta,  and  passing  through  Black  Hawk  Landing  and  Vidalia  (1880-81), 
2&  kilometers;  being  part  of  a  line  run  from  tide  water  at  Biloxi,  Miss.,  through 
New  Orleans  to  the  ]^recise  level  bench  at  Greenville,  Miss.,  upon  which  precise  levels 
of  the  Mississippi  River  Commission  closed  from  Cairo,  111. 

(2)  By  Mississippi  River  Commission, — Ordinary  levels  from  mouth  of  Grand  Cut-off 
Bayou  to  Black  Hawk  Landing,  run  in  conjunction  with  a  topographical  survey  of 
the  Mississippi  River  (1882),  3  Kilometers. 

(3)  By  Bed  Biver  survey. — (a)  Precise  levels  from  Delta,  La.,  along  Vicksbnrff,  Shreve- 
port  and  Pacific  Railroad  through  Monroe  to  Shreveport,  thence  down  Red  River  to 
Barbin  Landing,  thence  across  country  to  Smithlaud,  touching  Red  River  at  head  of 
the  Atchafalaya,  654  kilometers.  From  Delta  to  Shreveport  these  levels  were  run 
preUminary  to,  and  from  the  latter  point  on,  in  conjunction  with  a  topographical 
survey  of  Red  River  from  Shreveport  to  head  of  Atchafalaya  (1889-1892). 

(ft)  Ordinary  levels  from  Barbin  Landing  down  Red  River  to  mouth  of  Black  River, 
Bayou  Cocodrie,  and  head  of  Atchafalaya,  70  kilometers. 

(c)  Ordinary  levels  from  Bayou  Cocodrie  to  a  bench  mark  (stone  line  point  -t~)  of 

the  Mississippi  River  Commission,  near  mouth  of  Grand  Cut-off  Bayou,  6  kilometers. 
The  ordinary  levels  were  run  in  conjunction  with  the  topographical  survey  of  Red 
RiTer  (1891-92). 

(4)  By  Oviaekita  Biver  survey, — (a)  Precise  levels  fr^m  Vidalia  to  Jonesville  via 
Natchez,  Red  River  and  Texas  Railroad,  thence  up  Ouachita  River  to  Monroe 
(1883-94),  180  kilometers. 

(ft)  Precise  levels  from  Jonesville  down  Black  River  to  its  mouth  (1894),  54  kilo- 
meters. 

These  levels  were  run  preliminary  to  a  prospective  topographical  survey  of 
Ouaohita  River. 

(On  the  followinjB^  page  is  a  sketch  of  the  several  lines.  Precise  levels  are  shown 
in  continuous,  ordinary  levels  in  broken  lines.) 

The  instruments  employed  on  the  precise-level  lines  were  practically  equal  in 
grade.  Their  distinguishing  features,  as  compared  with  the  ordinary  leveling  instru- 
ments, are  a  sensitive  bubble  tube  (3  to  5  inches  per  division),  and  a  wye  bar  hinged 
at  one  end  and  restiug  on  the  point  of  a  finely  threaded  screw  at  the  other,  enabling 
the  observer  to  set  the  delicate  bubble  accurately. 

For  the  Coast  and  Geodetic  Survey  levels,  errors  due  to  nonadjnstment  of  instrn- 
ment  were  eliminated  by  observing  with  telescope  normal  and  inverted,  and  bubble 
tube  direct  and  reversea.    Each  sight  was  corrected  for  inequality  of  pivots,  curva- 
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ture  and  refraction  computed  as  fanctionsof  length  of  sight,  and  for  temperature  of 
brass  scale  on  rod.  From  Smithland  to  Bielas  Landing  (l68  kilometers)  two  simulta- 
neous lines  were  run  in  one  direction  over  each  stretch,  alternate  stretches  being 
run  in  opposite  directions.  From  Bielas  Landing  to  Delta  (80  kilometers)  independ- 
ent lines  were  run  in  opposite  directions  over  each  stretch.  The  greatest  allowable 
discrepancy  between  runs,  whether  simultaneous  or  independent,  was  5  mm.  into 
square  root  of  twice  the  length  of  stretch  in  kilometers  (5  mm.  v  2  K). 

For  the  precise  levels  run  by  the  Red  and  Ouachita  river  surreys,  instrumental 
errors,  curvature,  and  refraction  were  eliminated  by  keeping  fore  and  back  sight 
distances  very  closely  balanced  at  all  points  of  a  run.  If  at  end  of  a  run  these 
distances  were  found  not  balanced,  the  difference  of  elevation  found  for  the  terminal 
benches  was  corrected  for  instrumental  errors,  the  corrections  being  computed  as 
functions  of  the  difference  between  the  sum  of  foresight  distances  and  sum  of  back 
sight  distances  for  the  run.  Each  stretch  was  leveled  in  duplicate,  original  and 
check  line  being  run  in  opposite  directions,  and  by  the  same  observer.  The  limiting 
discrepancy  for  nearly  aU  of  these  levels  was  5  mm.  into  square  root  of  length  oi 
stretch  in  kilometers  (5  mm.  \/  K). 
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The  ordinary  levels  of  the  Red  River  survey  were  run  m  a  succession  of  loops,  the 
check  line  closing  back  on  the  initial  bench  by  a  different  route  from  that  followed 
by  the.  original  line  up  to  the  terminal  bench  of  loop.  The  ordinary  levels  of  the 
Mississippi  River  Commission  were  checked  by  closing  on  bench  marks  of  the  Coast 
and  Geodetic  Survey  precise  levels. 

For  the  precise-level  line  the  mean  of  simultaneous  runs  or  of  forward  and  back 
runs  over  each  stretch  was  adopted.  In  each  loop  of  the  ordinary  levels  the  error 
of  closure  was  distributed  among  the  several  benches  of  the  loop  in  proportion  to 
the  number  of  intermediate  instrument  settings. 

For  the  Mississippi  River  Commission  ordinary  levels,  the  precise  bench  marks 
connected  with  were  assumed  to  be  correct,  and  the  error  of  closure  on  such  benches 
was  distributed  through  the  ordinary  level  line  in  proportion  to  the  number  of 
instrument  settings.  It  will  be  observed  that  this  local  adjustment  of  individual 
loops  for  the  ordinary  levels  assumes  the  discrepancies  to  be  a  linear  function  of  the 
distance — since  the  number  of  settings  will  generally  be  proportioned  to  the  dis- 
tance— and  hence  that  a  constant  cumulative  error  is  the  predominant  source  of  the 
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diacrepanoiee  in  the  observations,  and  the  adjastment  for  individual  stretches  of 
the  precise-level  line  is  not  inconsistent  with  this  assumption.  The  local  a<yustment 
has  already  been  made ;  it  is  mentioned  to  show,  in  conjunction  with  what  will 
follow,  the  assumptions  on  which  the  complete  adjustment  of  the  net  is  based. 

The  discrepancies  in  the  several  loops,  of  the  net  (see  sketch),  after  making  the 
a^ostment  just  described,  are  as  follows: 
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A  preliminarv  general  adjustment  of  the  net  was  made  on  the  assumption  that 
the  errors  left  m  the  levels  by  the  local  adjustment  were  accidental,  and  therefore 
proportional  to  the  square  root  of  distance  run,  and  that  the  error  per  unit  dis- 
tance (taken  as  1  kilometer)  is  the  same  numerically  for  all  the  precise  level  line. 
An  error  different  in  amount  from  the  above,  but  following  the  same  law,  was 
assumed  for  the  ordinary  levels. 

Taking  the  error  in  each  side  of  the  several  level  polygons  as  equal  to  the  square 
root  of  its  length  into  the  error  per  kil&meter  for  its  class  of  levels  (precise  or  ordi- 
nary), an  ohservaiion  equation  was  formed  for  each  loop  of  above  table,  except  the 
last.  From  these  equations  the  most  probaUle  values  of  the  errors  per  kilometer 
were  calculated.  These  unit  errors  are  ±0.5(-|-)  millimeter,  and  ±lO.O(-f )  milli- 
meters for  the  precise  levels  and  ordinary  levels,  respectively.  Correctinff  the  levels 
for  these  unit  errors  the  several  loops  close  as  shown  in  last  column  of  following 
table: 
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A  final  adjustment  was  then  made  to  remove  the  small  discrepancies  left  in  the 
several  loops  by  the  preliminary  general  adjustment.  The  discrepancies  were 
assumed  to  be  due  to  accidental  error,  and  the  error  per  unit  distance  to  be  different 
for  different  sides  of  the  loops,  though  so  nearly  equal  for  all  levels  of  the  same 
class,  that  precise  level  lines  could — between  themselves — ^be  given  weights  in  inverse 
proportion  to  their  lengths;  and  the  same  for  lines  of  ordinary  levels — between 
themselves.  The  relative  weight  of  the  two  classes  of  levels  remains  to  be  deter- 
mined. If  the  observations  were  subject  to  accidental  error  alone  the  weight  could 
be  best  determined  a  posteriori  from  a  comparison  of  the  discrepancies  between 
duplicate  runs  over  individual  stretches  of  the  precise  level  line  with  the  discrep- 
ancies in  the  individual  loops  of  the  ordinary  line.  But  it  is  now  universally 
admitted  that  such  discrepancies  are  principally  due  to  oonstani  error;  and  the  above 
method  is  not  applicable.  In  the  present. case  it  was  endeavored  to  determine  the 
relative  weight  a  priori  from  a  consideration  of  the  relative  sensitiveness  of  the 
bubble  tubes  used,  and  the  probable  relative  accuracy  of  reading  the  rods  for 
the  two  classes  of  levels.  The  bubble  tube  used  on  the  ordinary  levels  of  the  Red 
River  Survey  was  compared  with  the  bubble  tube  of  one  of  the  precise  levels  used 
on  same  survey,  and  the  angular  equivalents  of  equal  linear  spaces  on  the  two  found 
to  be  in  the  ratio  of  9  to  1,  making  the  sensitiveness  of  the  precise  tube  nine  times 
that  of  the  ordinary  tube.  Again,  the  greater  part  of  the  precise  levels  were  run 
with  self-reading  rods.  Each  of  three  horizontal  spider  lines  was  read  on  the  rod 
and  the  mean  taken  for  the  rod  reading.  For  the  ordinary  line  run  by  the  Red  River 
Survey  a  self-reading  rod  was  used,  which  was  read  on  one  spider  line. 
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From  the  above  coDsideration  it  appears  that  the  accidental  errors  of  equal 
lengths  of  precise  and  ordinary  line  are  in  the  ratio  of  1  to  9  y/S  ( r=  1 :  15.6)  and  their 
weights  in  the  ratio  of  (15.6)^  to  1*  ( =  243 .1).  The  preliminary  genera]  adjustment 
gave  the  accidental  errors  x>«r  kilometer  for  the  two  classes  of  levels  a  ratio  of 
1 :  19.4.  The  derivation  of  the  latter  ratio  is  a  posteriori j  and  is  based  on  <lata  from 
which  constant  error  has  been  largely  eliminated  by  the  local  adjustment;  but  the 
a  priori  determination  has  been  adopted  on  account  of  the  limited  number  of  obser- 
vation equations  (5)  on  which  the  other  determination  is  based.  That  t  he  a  posteriori 
solution  should  give  the  higher  ratio,  is  reasouable  when  it  is  remembered  that  the 
a  priori  solution  does  not  take  into  account  the  confinement  of  precise  level  observa- 
tions to  favorable  atmospheric  conditions— the  shielding  of  the  instrument  from  the 
sun  while  in  use,  and  the  accurate  balancing  of  fore  and  back  sight  distances 
practiced  on  precise  work. 

The  weight  of  any  precise  level  line  of  the  system  can  be  expressed  by 

Leogtif ofTiSe'  ""^  "'  ""^^  °'^'"'^  ""*  ^^  (15.6)' Lon'gth  of  liii' 
C  being  an  arbitrary  constant  (made  equal  to  40  in  the  present  adjustment).  The 
weights  having  been  determined,  the  most  probable  system  of  corrections  satisfying 
the  conditions  that  the  final  differences  of  elevation  for  the  several  sides  of  each 
loop  shall  sum  to  zero  was  determined  by  Gauss's  method  of  correlates.  The  net 
involves  six  loops,  but  these  are  not  independent,  a  system  of  corrections  satisfying 
the  closure  condition  for  any  live  of  these,  also  satisfying  the  sixth.  That  the  num- 
ber of  independent  conditions  is  only  five  appears  from  the  following: 

The  differences  of  elevation  between  n  points  can  be  determined  by  n  —  1  lines  of 
levels,  hence  every  line  in  excess  of  that  number  will  be  superfluous,  and  furnish  an 
equation  of  condition.  If  a  system  of  n  points  be  joined  by  p  lines  of  levels  the 
numbt^r  of  independent  conditions  will  be  p—  (n— 1).  In  the  present  case  n  =  12  and 
p  =  16,  hence  the  number  of  independent  conditions  is  5.  In  the  present  adjustment 
equations  of  condition  were  formed  for  the  five  interior  loops  of  the  net. 

The  necessary  data  Was  compiled  from  Coast  and  Geodetic  Survey  Report  1888, 
Appendix  XI;  Chief  of  Engineers  Report  1893,  Appendix  V;  manuscript  tabula- 
tions and  notebooks  in  the  vicksburg  engineer  office,  and  results  furnished  bv  letter 
from  office  of  Mississippi  River  Commission.  This  data  is  embodied  in  the  following 
table: 
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River,  headof  Atchafa- 
laya. 
Vidalia,  JonesviUe 


VidaUa,  JonesviUe,  mouth 
of  Black  River. 

Vidalia,  DelU,  Shreve- 
port. Barbin's,  mouth 
of  Black  River. 

Black  River,  Bayou  Coco- 
drie. 

Black  Hawk  Landing, 
Grand  Out- off  Bayou. 

Black  Hawk  Landing, 
Delta,  Shreveport. 

Barbin's,  Black  River, 
Grand  Cut-off  Bayou. 


Kiioi. 


902 

66 

42 

140 
256 
180 

155 
313 

47 

70 

41 

95 

724 
29 

18 

3 

768 

53 


Precise 

Do. 

Do. 

Do. 
Do. 
Do. 

Do. 
Do. 

Do. 

Ordinary. 

Precise. 

Do. 

Do. 
Ordinary. 

Do. 

Do. 

Precise. 

Ordinary. 
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Coast  and  Gtoodetio  Sarvey  benches  have  been  referred  to  Cairo  datnm  by  adding 
6.3613  111.  to  Coaat  and  Oeodetio  Sarvey  published  eleyations. 

Slight  changes  have  been  made  in  the  elevations  of  Coast  and  Geodetic  Survey 
Bencn  Mark  LXIII,  and  Red  River  Sarvey  Precise  Bench  Mark  No.  27.  These 
benches  were  connected  with  adjacent  benches,  in  their  respective  localities,  in 
starting  the  Ouachita  River  precise  levels  at  Vidalia  (1893^  and  closing  them  at 
Monroe  (1894).  lliese  connections  indicate  slight  changes  m  the  benches  named. 
The  elevations  adopted  result  from  a  local  a^iustment  of  the  1893-94  connections. 
Following  are  the  corrections  indicated  by  the  adjustment: 


Stretch. 


TerminBl  benches. 


IMffer. 
enoeof 
eleva- 
tion. 


Correc- 
tion. 


Cor- 
reeled 
differ- 
enoeof 
eleva- 
tion. 


Head  of  Atchafalfora,  throagh  Smith- 
land,  to  Black  Hawk  Landing. 
BUck  Hawk  Landing  to  Vidalia. . . . 

Tidalia,  throagh  Delta,  to  Monroe. . 

Monroe,  through  Shreveport.  to  Bar- 
bin  Limding. 

Barbin  Landing  to  hea<l  of  Atchafa 
laya. 

Yidalia  to  Joneaville 


R.  R.  S.  P.  B.  M.  90  to C.  and  G.  S.  P.  B. 

M.LIIL 
C.  and  G.  S.  P.  B.  M.  LIU  to  P.  B.  M 

LXIII. 
C.  and  G.  8.  P.  B.  M.  LXIII  to  R.  R.  S. 

P.  B.  M.  27. 
R.RS.P.B.M.27toT.B.M.51a 


Joneaville  to  mouth  of  Black  River.. 

Joneaville  to  Monroe 

Barbin  Landing  to  mouth  of  Black 

River. 
Month  of  Black  River  to  month  of 

Bay  on  CoctMlrio. 
Bajoa  Cooodrio  to  Black  Hawk 

Landing. 
Bayon  Cocodrie  to  head  of  Atohaf- 

alaya. 


RR.S.T.B.M.61a  to  P.B.M.QO 

C.  and  G.  S.  P.  B.  M.  LXIII  to  O.  R.  S. 
P  B  M  4 

O.  R.  8.  P.*  B.  M.  4  to  R.  R.  8.  A  439 

O.  R.  S.P.  B.M.4  to  R.  R.  S.  P.B.  M.27 
R.R.S.T.B.M.61a  to  A439 

R.  R.  S.  A439  to  McCalla's  R.  P.  24 

(R.  R.  S.) 
McCalla*8  R.  P.  24  (R.  R.  S.)  to  C.  and 

G.  S.  P.  B.  M.  Lin. 
McCalU's  R.  P.  24  (R.R.S.)  to  R.R. 

S.P.B.M.90. 


Meters. 
+  1.711 

+2.702 

+5.136 

6.413 

3.114 

--2. 200 

-2.018 
+7. 318 
—2.861 

-2.698 

+4.149 

+2.398 


Meters. 
+0.005 

—  .003 

—  .009 
.012 

^.003 

■r  .003 

+  .004 
+  .006 

—  .052 

+  .038 
+  .023 
+  .058 


Meters. 
+  1.716 

+2.699 

+5.127 

-6.425 

-3. 117 

-2. 197 

—2. 014 
+  7.324 
-2.913 

—2.660 

+4.172 

+2.466 


Differences  of  elevation  are  given  the  algebraic  sign  corresponding  to  the  direction 
indicated  in  first  column  of  table. 

The  probable  error  per  kilometer  is  -j=  0.57  mm.  for  the  precise  level  lines  and 
4: 8.97  mm.  for  the  ordinary.  The  probable  error  per  kilometer  for  the  Coast  Survey- 
levels  included  in  this  net,  as  computed  from  the  discrepancies  between  runs  over 
the  individual  stretches,  varies  from  1.12  mm.  to  1.18  mm.  (See  C.  and  G.  S.  Report 
1888,  p.  464.) 

The  wide  difference  between  the  values  resulting  from  the  Coast  and  Geodetic 
Survey  reduction  and  the  one  in  hand  is  explained  by  the  fact  that  the  value  ±  0.57 
is  baaed  on  data  from  which  the  local  adjustment  attempts  to  eliminate  constant 
error.  That  this  has  been  largely  accomplished  is  probable  from  the  small  errors 
of  closure  f^r  the  several  loops  of  the  net. 

The  constant  error  that  would  be  eliminated  by  the  local  adjustment  (that  is,  by 
taking  the  mean  or  half  sum  of  duplicate  runs  over  a  stretch)  must  be  such  as  to 
make  one  result  excessive  and  one  deficient  by  equal  amounts.  Such  an  error  would 
disappear  firom  the  sum  of  the  two  results,  but  afiect  their  difference  by  twice  the 
error  of  one  result.  Hence  the  probable  error  as  computed  from  the  differences  of 
duplicate  runs  over  the  individual  stretches  would  be  excessive. 

it  can  not  be  assumed  in  the  general  case  that  a  local  adjustment  such  as  that, 
described  above  will  eliminate  all  the  constant  errors  to  whicn  a  line  of  levels  inay 
be  80  bject.  For  example,  a  displacement  of  the  plumb  line  due  to  the  local  attraction 
of  mountain  masses,  etc.,  would  introduce  errors  which  would  not  be  so  eliminated. 
In  such  a  case  the  difierences  of  elevation  given  by  duplicate  runs  over  a  stretch 
would  be  both  excessive  or  both  deficient,  and  the  error  would  affect  their  mean  by 
its  full  amount,  but  disappear  from  their  difference.  Under  such  circumstances  the 
probable  error  computed  from  the  discrepancies  between  duplicate  runs  over  indi- 
vidual stretches  would  be  too  small. 

''It  is  a  general  experience  that  the  probable  error  so  obtained  proves  too  small, 
as  shown  by  the  discrepancies  appearing  at  crossings  and  from  interlacing  lines  of 
levels.''    (Charles  A.  Schott,  Coast  Survey  Report,  1887,  p.  196.) 

The  general  experience  is  reversed  in  the  present  net  of  levels,  and  it  is  reasonable 
to  concinde  that  these  levels  are  not  affected  by  constant  errors  other  than  the  cumn- 
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lative  error,  tending  to  canse  a  divergence  between  forward  and  back  mns  over  the 
several  stretches;  which  errors  are  practically  eliminated  by  the  local  adjustment. 
A  rdsom^  of  the  numerical  work  is  appended. 

Very  resi>ectfnlly,  T.  C.  Thomas, 

A99i$tant  Engineer, 

Capt.  J.  H.  WlLI^ABD, 

Carpe  of  Engineere,  U.  S.  A. 

DATA. 

Each  loop  is  designated  by  a  letter  (see  sketch);  the  oatside  loop  is 
designated  by  ^^  U."  Each  line  is  designated  by  joining  the  letters 
designating  the  loops  to  which  the  given  line  is  common.  Differences 
of  elevation  are  given  the  sign  corresponding  to  the  directions  in  which 
results  for  the  several  lines  are  tabulated.  This  direction  is  left  handed 
for  the  loop  whose  letter  precedes  in  the  symbol  for  the  line. 

[Lines  marked  with  star  (*)  are  ordinary  levels ;  all  others  precise.] 


Line. 

Difference 
ofeleTation. 

Leniicth 
of  l£e. 

Line. 

Difference  \  Length' 
ofeleration.,  of  line. 

vu 

MUer§. 

+5.186 
+7.818 
-6.418 
-2,861 
—3. 114 
+2.888 

Kiioi. 

189 
468 
29 
47 
28 

zu 

+1.711 
+2.702 
-2.200 
—2.018 
-2.698 
+4.149 

89 

wv 

xu 

48 

WXJ 

XV 

41 

W  Y* 

X  W 

54 

YU 

X  Y* 

18 

Z  Y* 

X  Z* 

9 

Sum  (algehraio)  of  differences  of  elevation  for  each  interior  loop, 
[Each  loop  is  here  assumed  to  be  leveled  in  the  right-hand  direction.] 


(VU)|(WV) 

(WU) 

(WY) 

(TU) 

(Z  Y)  '  (Z  U) 

(XU) 

(X  V)  '(X  W) 

(XY) 

(XZ) 

= 

Loop. 

1 

Mm. 

—1 

+1 

+1 

=^18 

V 

—1 

—I 

—1 

+1 

—1 

+1 

+1 

+1' 

=—62 
==-47 

W 
Y 

—1 

-1 

+1 

=+40 

Z 

—1 

—1 

—1 

—1 

—1 

=+66 

X 

RncABKS.— The  nombers  in  body  of  table  are  the  coefficients  of  the  qoantities  at  head  of  the  several 
oolomns. 

Equatione  of  condition. 
[In  terms  of  corrections  to  observed  differences  of  elevation.] 


(TU) 

(WV) 

(WU) 

(w  y)     (y  n) 

(»y) 

(za) 

(xn)i 

(XV) 

(xw) 

(xy) 

,_  _,  lAbsolnte 
<*  *>  1    wrm. 

' 

Mm. 

-1 

+1 

+1 

+  18 

=0 

-1 

—1 

-1 

1 

41 

+62     =0 

+1 

—1 

+1 
—1 

—1 

1 

+1 

+1 

+47 
—40 

=0 
=0 



-1 

—1 

—1 

—1 

—1 

-65 

=» 

(T  u)=correction  to  V  U;  (w  v)  =correction  to  W  V,  etc. 

Preliminary  general  adjustment, 

[Observation   equations   formed    from   the   equations   of   condition   on    hypothesis   of  an   error 
±  a"v/leiigth  for  each  precise-level  line  and  ±  b  "v/length  for  each  ordinar^^-level  line.] 


a 

b 

Absolute 
term. 

+ ■V/256+'/ r39+-v/ "41 

+  i/468  +  \/54  — \/i39 

+\/47 

+  1/89 

+1/41  +\/54  —V  42 

Mm. 
—18 
-62 
—47 
—40 
—66 

=0 
=0 
=0 
=0 
=0 

+  \/29 
+  \/l8  +  \/23— 1/29 
+  \/23— 1/9 

+i/i8+i/r 
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Preliminary  general  adjustment^Contmued. 


Normal  equations. 

a 

' 

Absolute 
term. 

= 

a 

b 

Absolute 
term. 

= 

34.2 
17.1 
6.9 
9.4 
7.2 

Mm. 

-18 
-62 

-^7 
-40 
-65 

=0 
=0 
=0 

=tO 

=0 

+1863.6 
+  186.3 

+186.8 
+  93.3 

Mm. 

-2847.7 
—1034.0 

=0 
=0 

+5.4 
+  3.6 
+1.8 
+  7.2 

a=  ±0.53  mm. 
6=  ±10.05 

Corrections. 


Differ- 

cor. 
rection 

Corrected 

Differ. 

Corrected 

Line. 

V  Length. 

ence 
of  eleva- 

differ- 
ence of 

Line. 

l/Length. 

ence 
of  eleva- 

Cor- 
rection. 

differ- 
ence of 

tion. 

elevation. 

tion. 

elevation. 

Mm. 

Jfm. 

Mn..     1 

Jfm. 

Mm 

Jfm. 

VU 

16.0 

+5136 

^  S 

+5128 

ZU.... 

9.4 

+  1711 

+  5 

+1716 

-w  v.... 

11.8 

+7318 

+  « 

+7324  1 

XU.... 

6.6 

+2702 

—  3 

+2699 

WU-... 

21.6 

-6413 

-11 

-6424  ! 

XV.... 

6.4 

-2200 

+  3 

-2197 

W  Y.... 

5.4 

-2861 

-54 

-2915  1 

xw... 

7.3 

—2018 

+  4 

-2014 

YTJ 

6.9 

-3114 

-  3 

-3117  !    XY.... 

4.2 

-2698 

+42 

-2656 

Z  Y 

4.8 

+2398 

+48 

+2446      XZ.... 

3.0 

+  4149 

+30 

+4179 

Corrections  computed  from  the  ftinotions  0.5  v^length,  and  10.0  -(/length. 

Closure  of  loops  after  preliminary  general  adjustment, 
[Each  loop  is  assumed  to  be  leveled  In  a  right-hand  direction.] 


(V  W)* 

(W  V)' 

(W  U)» 

(WY)« 

(TU)i 

(ZY)« 

(ZU)' 

(XU)' 

(XV)' 

(XW)' 

(XY)' 

(XZ)' 

= 

—1 

+1 
—1 

—1 

—1 

+1 

—1 

+  1 
—1 

—1 

—1 

+1 
—1 

+1 
—1 

-1 
+  1 

—1 

+1 

=+  1 
=—  1 
=+11 

=+  8 
=-17 

Final  general  adjustments 
[Equations  of  condition.] 


(TO)"    (VW)" 

..,>.. 

(w  u)" 

(w  y)" 

(wx)" 

(X  u)" 

(xy)" 

(xB)"(yu)" 

(y  a)" 

(Z  u)" 

Correlate. 

1 

—1             +1 

+  1 

—  1 

=0 

A 

V 

—1 

—1 

—1 

+1 

+  1 

=  0 

B 

w 

-1 

-1 

—1 

—1 

—1 

-11 

=  0 

C 

X 

+1 

+1 

—1 

+1 

—  8 

rirO       D 

Y 

+1 

-1 

-1 

■1-17 

=0  1   E 

Z 

6  1          3           1 

12 

176 

1 

1 

109 

55  1        1 

140 

2| 1/P 

Weight  (=p)  is  here  taken  equal  to  40/length  for  precise-level  line  and  40/(15.6)*  length  for  ordinary. 
Normal  eqtkations  in  terms  of  correlates. 


A 

B 

C 

D 

E 

1 

Normal 

equation 

in— 

'          +10  • 

-  3 
+  192 

—  1 
-176 

-  1 

-  1 
+  167 
—109 

-  66 

—  1  1 
+  1 
—11 

—  8 
+17 

=0 
=0 
=0 
=0 
=0 

A 

--3! 

-i76 
-109 
+426 
—140 

B 
C 
D 
£ 

—  1 

i 

—  66 

—140 

+197 

A=  +  0.13^  B  =  +  0.07,  C  =  +0.12,  D  =  +  0.08,  E  =  +0.005. 


1910      REPORT  OP  THE   CHIEF  OP  ENGIKEEBS,  U.  8*  ARMY. 
Corrections  in  ierma  of  oorretatee. 


Correction. 

i/P 

A=r+0.13 

+B=+0.07 

4-C=-t0.12 

+D=+0.08 

+E=+0.005 

Kmnerical 
value  of 

(VB)" 

(vw)" 

(vx)" 

(wn)" 

(wy)" 

6 
3 

1 

1 

109 

55 

1 
140 

—1 

+1 
■fl. 

—1 

—1 

-1 
+1 

-1 

—1 
—1 
—1 
—1 

+1 

+1 

—1 
+1 

+1 

—1 
—1 

— 1 
0 
0 

— 1 

+S 

0 

—4 
—7 

0 
+  30 

0 

(wx)"........ 

(XB)" 

(xy)" 

(xz)" 

(yii)" 

(y*)" 

(«u)" 

Total  corrections. 


Stretch. 


(▼u) 
(vw) 

(TX) 

(wu) 
(wy) 

(WX) 

(xu) 
(xy) 

(XZ). 

(yu) 
(yz). 

(BU). 


(Correc- 
tion)' 


Mm. 


+  6 
4-  3 
-11 
—64 

+  4 

—  3 
+  42 
+30 

—  8 
+48 
+  5 


(Correc- 
tion)" 


Mm. 

—  1 
0 
0 

—  1 
+  2 

0 
0 

—  4 

—  7 
0 

+  10 
0 


Total 
correction. 


Mm. 


9 

+  6 
-r  3 
—12 
—52 
+  4 

—  3 
+38 
-+-23 

—  3 
+58 
+  5 


Computation  of  probable  error. 


Correction. 
(=v) 

Weight. 

V« 

V«X  weight. 

—  9 

+  6 

+  8 

—12 

—52 

±t::::: 

+88 

+23 

—  3 

+58 

+  5 

.00391 
.00719 
.02441 
.00214 
.00014 
.01852 
.02381 
.00023 
.00046 
.02130 
.00018 
.01125 

81 

86 

9 

144 

2704 

16 

9 

1444 

529 

9 

3364 

25 

.316 
.259 
.220 
.308 
.878 
.297 
.214 
.333 
.243 
.192 
.606 
.281 

2V«X  weight =3.647. 
FOBMULA. 

To  =  .6745  yS  -jr-  where  p  =  weight  of  any  line  of  levels,  V  the  correction  for  that 
line,  and  n  =  number  of  equations  of  conditions,    fo  ==  probable  error  of  a  precise 


ro^  =  probable  error  of  1 
1 


level  line  of  unit  weight  =1  kilometer.    ro  =  :J;0.57. 

kilometer  of  ordinary  levels  =  1  =  8.97.    Weight  is  here  made  equal  to  f^^^  for 

15.6 

precise  levels,  and— ——.,-? -,  for  ordinary. 

^  '  (15.6)«  length  ^ 

OEKERAI    REMARKS. 

Snagging  operations  have  been  very  beneficial  bat  should  be  contin- 
ued vigorously  for  some  years  Some  river  men  advocate  the  use  of 
small  fiatboats  with  steam  capstan  power,  but  practical  experienoe  has 
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demonstrated  that  it  is.  a  waste  of  money  to  build  cheap  snag  boats. 
Strong  hulls  and  surplus  power  are  needed  to  handle  large  snags  and 
heavy  timber,  and  such  obstructions  as  a  weak  boat  could  handle  can 
be  disposed  of  more  expeditiously  and  at  less  cost  by  chopping  parties 
and  a  liberal  use  of  explosives.  The  method  first  adopted  on  Bed 
River  of  clearing  the  banks  for  some  distance  from  the  water's  edge, 
especially  where  slips  are  lis&ble  to  occur  and  at  sharp  bends,  should  be 
foUowed  on  this  stream,  beginning  in  the  upper  part.  Good  quainter 
boats  to  accommodate  parties  of  twenty  to  thirty  men  and  the  neces- 
sary outfit  of  tools  offer  the  best  means  for  this  work,  leaving  the  heavy 
work  for  the  large  boats.  Should  dredging  be  found  necessary  to  give 
local  temporary  relief,  the  district  plant  may  be  used  at  comparatively 
small  expense.  But  dredging  in  advance  of  a  definite  plan  for  giving 
permanent  navigation  by  any  system  should  be  practiced  with  great 
caution,  especiaUy  in  the  river  above  Columbia  where  the  slope  increases 
considerably  above  that  of  the  river  below.  The  survey  may  show  that 
some  benefit  may  accrue  from  closing  chutes  with  dams  made  of  timber 
cut  firom  the  banks  during  the  progress  of  the  work,  but  the  nature  of 
the  bed  in  the  upper  river  is  such  that  no  great  scour  should  be  expected 
from  this  class  of  work.  During  the  progress  of  the  survey  probable 
sites  for  dams  will  be  examined  and  borings  made  to  ascertain  the  char- 
acter of  the  bed  for  considerable  depth.  Final  sites  will  of  course  be 
supplemented  by  more  elaborate  surveys  and  the  maps  plotted  upon  a 
much  larger  scale,  probably  not  less  than  one  one-thousandth  for  prac- 
tical working  drawings,  except  for  details,  which  of  course  would  require 
still  larger  scales. 

The  serious  discussion  of  the  project  for  locks  and  dams  which  is  now 
being  urged  can  not  be  taken  up  until  the  accurate  profile  of  the  river 
in  all  the  details  of  bed,  banks,  and  high  and  low  water  has  been 
obtained. 

B8TIMATBR. 

Completing  the  survey $120,000 

Quarter  boats  for  chopplog  parties 3,000 

Outfits,  tools,  aud  repairs 3,000 

Expenses  of  suag  boats 35,000 

£xx>en8e6  of  chopping  parties 6,000 

Expenses  of  dredges 4,000 

Office  charges,  mileage,  transportation,  etc 4, 000 

Total 175,000 

The  amounts  expended  during  the  fiscal  year  were  as  foHows: 

For  general  improvement,  repairs,  care  of  plant,  etc $15, 247. 87 

For  Catahoula  Shoals 9,932.53 

For  survey 6,841.38 

Total 32,021.78 

Money  statement, 

July  1, 1894,  balance  unexpended $10,866.01 

Amount  appropriated  by  act  of  August  17,  1894 50,000.00 

60,866.01 
June  30, 1895,  amount  expended  during  fiscal  year 32, 021. 78 

July  1, 1895,  balance  unex]pended 28,844.23 

July  1, 1895,  outstanding  liabilities 11. 92 

Jaly  1,1895,  balance  available 28^832.31 

(  Amount  that  can  be  profitably  expendedin  fiscal  year  ending  June  30,1897  175, 000, 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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COMMERCIAL  STATISTICS. 

Naviffation  for  regular  packets  during  the  fiscal  year  was  reported  as  follows: 
Mooth  of  Black  Kiver,  Louisiana,  to  Camden,  Ark.,  July  1  to  July  15,  1894,  and 
January  12  to  June  30, 1895;  to  Monroe,  La.,  July  15  to  August  15, 1894,  and  Decem- 
ber 5, 1894,  to  June  30, 1895.  There  was  navigation  for  light-draft  boats  to  Harrison- 
burg the  whole  year.  The  month  of  Red  River  was  open  to  navigation  the  entire 
year. 

Li$t  of  9ieamboat8  engaged  in  the  trade  during  the  fiscal  year. 
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Feet. 

Feet. 

Ft.  in. 

FL  in. 

Ouachita 

Stem- 

457.45 

189.0 

38.0 

6.5 

4    0 

10    0 

New    Orleans    n  n  d 

15  1 

653 

wheel. 

Monroe,  La. 

1     "" 

CNew    Orleans,    La., 

12 

and  Camden,  Ark. 

New    Orleans   and 

1*  i 

Harrisonburg,  La. 

1 

New    Orleans   and 

1  •■ 

Columbia,  La. 

1 

New    Orleans    and 

1  1 

Alabama  Landing, 

City  of  Camden 

..do... 

2»7.00 

175.0 

85.0 

6.5 

2    2 

5    6 

La. 
New   Orleans,    La., 

and  New  London, 

Ark. 
New    Orleans,    La., 

1 

689 

1 

and  ChampagnoUe, 
Ark. 
New  Orleans,  and 

! 

1 

[    Refugio,  La. 
Jonesville  and  Little 
River,    La.;    odd 

Albert  Lea 

Side, 
wheel. 
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4.0 

2    6 
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Bartholomew,  La. 
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wheel. 
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26.0 
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2    0 

5    0 

New  Orleans  and  Cat- 
ahoula Shoals,  La. 

8    .... 

New   Orleans    and 

17    .... 
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Monroe    and    Boeuf 

1 

14       25 
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BelleofD'Arboxme. 
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4    0 

D'  Arbonne,  La. 
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Camden,  Ark. 
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Helen  Yaughan 
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1    0 

3    6 

Monroe  and  Bayou 

B'Arbonne,      La. 

(Books  bume<1 ;  no 
report.) 
New   Orleans,    and 

Joe  (with  barges).. 

Tug.. 
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44.5 
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4.0 

5    6 
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1    .... 

Bceuf  River,  La. 
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Danube. ........... 

Stem- 
wheel. 
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Side- 
wheel. 
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List  of  steamboats  engaged  in  the  trade  during  the  fiscal  year— Continued. 


Name. 


I.UUe(towboftt)... 


GaBoline 

Dora  ( with  bargee) . 

H.  M.   Townsend 
(towboat). 

▲Ivin 


LeVere 

Irwin  (with  bargee) 


Gen.  H.  F.  Devol 
(towboat). 

G.  W.  Lyon  (tow- 
boat). 
iB 


Lura. . . . 
Julia  H . 


Alarm  (towboat). 


Stem- 
wheel. 


..do.. 
Tug  . 


Stem- 
wheel 


.do.. 

.do.. 
Tug  . 


Stem- 
wheel. 
..do... 

..do... 

..do... 
Tug  .. 


Stem- 
wheeL 


61.42 

14.00 
3.00 

87.70 

201.55 
9^73 


166.99 

86.17 

41.85 

8.00 
4.88 

189.00 


Feet, 
120.0 


80.0 
31.0 

116.7 

143.0 
109.2 


130.0 
115.0 
82.0 
50.0 


142.0 


Feet 
26.0 


9.0 
7.0 

18.0 

29.1 
23.9 


22.5 
22.0 
16.0 
12.0 


26.0 


Feet 
8.5 


2.0 
4.6 


7.1 


2.9 


8.8 
4.4 
4.0 
2.0 


4.3 


Draft. 


^ 


.FY.  in. 
2    6 


0    7 
8    0 


0    7 


1    4 
1    0 


Ft.  in. 
3    6 


1  10 
4    0 


Between— 


2  10 


New  Orleans  and 
Joneeville,  La.,and 
towing  logs  be- 
tween Jonesville, 
and  mouth  Red 
Biver. 

Monroe  and  Bayou 
D'Arbonne,  La. 

Joneeville  and  Too* 
ley.  La.  (Carries 
U;  S.  mail.) 

New  Orleans,  La., 
and  Saline  River, 
Arlc. 

fNew  Orleans  and  Oua- 

1    Chita  City,  La. 

1  New  Orleans  and  Del- 

I    hi,  La. 

[Monroe   and  Bayon 

J    Bartholomew,  La. 

I  Monroe,  La.,  and  Ma- 

[    rie  Saline,  Ark. 

Staflbrd  Point  and 
Bceuf  River,  La., 
triweekly  trips. 

New    Orleans,    La., 

and  Camde^,  Ark. 

....do 


3    0 
3    0 


Monroe  and  Bayou 
D'Arbonne,  La. 

...do 

Stafford  Point  and 
BoBuf  River,  La., 
triweekly  trips. 

New  Orleansand  Car- 
riol,La. 


520 


10 


10      26 


During  the  year  the  steamboats  Gasoline  and  Lura  were  sunk,  and  the  Helen 
Vanghan,  Laura  Blanks,  and  Marcus  Collins  were  burned. 

Summary  of  commerce  reported. 


ArtkOes. 

1894-95. 

1893-94. 

1892-93. 

1891-92. 

1890-91. 

1889-00. 

1888-89. 

Cotton 

Tone. 

21,070 

6,005 

166 

329 

218 

10,000 

18,891 

Tone. 

11,176 

8,645 

72 

649 

262 

28,257 

31, 519 

Tone. 
11,383 

^•^ 

845 
18.000 
28,000 
9,378 

Tone. 
21.890 
6.577 
7 

89 

461 

26,880 

23,402 

Tone. 

21,433 

6,593 

25 

172 

16,388 

120,000 

17.888 

18,000 

10,856 

Tone. 

16,052 

5,058 

86 

62 

7,951 

50,000 

21, 159 

Tone. 
17,788 
2,660 
23 

Cottonseed 

Hides  sad  skins 

Uve  stock  . . . .  r  r 

213 

Lumber .....,.••.•.. 

5,968 

Saw  logs 

Staves.. 

8,599 

Rock 

5,660 

6,572 

6,251 

5,197 

783 

1,096 

Total  down  freights. . 
Return  fteight 

62,339 
11,340 

82,052 
13,808 

77,284 
11, 157 

83,503 
18, 317 

211.355 
27,842 

101,701 
40,766 

36.342 
24,228 

Total 

73,679 

96,860 

88,441 

101,820 

230,197 

142,467 

60,570 

$3,293,000 

$3,480,000 

$4,466,000 

$6,680,600 

$0,130,000  $10,234,250 

$8,798,000 

The  nnnsuallylow  stage  of  the  river  during  the  fiscal  year  affected  the  timber  and 
stave  business  appieciably,  one  stave  firm  alone  having  512,000  staves  on  the  bank 
awaiting  transportation.  'Of  the  above  freights  it  is  estimated  that  Saline  Kiver 
contributed  5,000  tons,  valued  at  $165,000. 
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The  following  statistics,  compiled  ftom  information  famished  by  the  Camden  Com- 
mercial League,  show  the  resources  of  the  country  whose  commerce,  with  uninter- 
rupted navigation,  could  be  made  tributary  to  Onachita  River: 

Population  of  territory.affected  (1894) , 539,436 

Annual  cotton  crop  (estimated) bales. .  782, 395 

Estimated  value $31,2(X),0OO 

Present  freight  rate  per  bale  to  eastern  seaboard $3.50 

Freight  saving  on  cotton,  if  water  route  were  available $1, 500,  OOO 

Annual  crop  of  cotton  seed  (estimated) tons. .  376,  OOO 

Estimated  value $4,000,000 

Freight  saving  on  cotton  seed,  if  water  route  were  available $1, 128,  OOO 

Lumber  marketed  last  season tons..  4,750,0(X> 

Valueof  lumber  shipped  last  season $81,000,000 

Taxable  property  in  district $82,880,000 

Amount  of  freight  paid  all  lines  of  transportation $15, 800,  OCX) 

Amount  of  business  transacted $193,716,000 

The  competing  lines  of  transportation  are  as  follows:  Ouachita  River  is  crossed  by 
the  8t.  Louis,  Iron  Mountain  and  Southern  Railway  at  Arkadelphia,  Ark. :  by  the 
St.  Louis  Southwestern  Railway  (Cotton  Belt  Route)  at  Camden,  Ark.,  and  by  the 
Vicksburg,  Shreveport  and  Pacific  Railroad  at  Monroe,  La.  The  St.  Louis,  Iron 
Mountain  and  Southern  Railway  has  a  branch  line  parallel  to  the  river  from  £1 
Dorado  to  Gurdon,  Ark.,  and  thence  by  the  main  line  to  Arkadelphia.  A  projected, 
extension  of  this  branch  will  give  direct  communication  with  the  Mississippi  River 
at  Arkansas  City,  Ark.^  the  part  to  be  built  being  from  Camden  to  Warren,  Ark.,  a 
distance  of  about  50  miles.  The  Houston,  CentriS  Arkansas  and  Northern  Railroad 
(another  branch  of  the  Missouri  Pacidc  system)  connects  with  Arkansas  City  at 
McGehee,  12  miles  west,  and  thence  runs  in  a  southwesterly  direction  about  midway 
between  Bayou  Bartholomew  and  Boeuf  River,  touches  the  Ouachita  River,  and 
crosses  the  Vicksburg,  Shreveport  and  Pacific  Railroad  at  Monroe,  La^  and  con- 
tinues down^  parallel  to  the  main  river,  to  Columbia,  La.,  crossing  at  Bivertion,  4 
miles  above  Columbia,  and  runsthenoe  to  Alexandria,  La.  The  Natchez,  Red  River 
and  Texas  Railroad  (narrow  gan^e)  runs  from  Black  River  Station,  opposite  Trinity, 
to  Vidalia,  La.,  on  Misslssipxn  River  opposite  Natchez,  Miss.  The  New  Orleans  and 
Northwestern  Railway  is  completed  ftom  Natchez,  Miss.,  to  near  Bastrop,  La.,  and 
crosses  Tensas  River  near  its  month  and  Boeuf  River  about  2  miles  north  of 
Rayville,  La. 


Us. 

IMPROVEMENT  OF  BAYOUS  D'ARBONNE  AND  CORNEY,  LOUISIANA. 

Bayou  D'Arbonne  is  formed  by  the  junction  of  the  south,  middle,  and 
north,  or  Comey  branches,  near  Farmerville,  Union  Parish,  northern 
Louisiana,  flows  in  a  southeasterly  direction,  and  enters  Onachita  River 
6  miles  above  Monroe,  La.  The  course  of  the  bayou  is  very  tortuous, 
through  an  alluvial  bottom,  varying  in  width  from  1  mile  at  the  head 
of  navigation  to  5  or  6  miles  at  its  mouth,  which  is  overflowed  during 
high  water  to  a  depth  of  from  5  to  15  feet.  In  its  windings  the  stream 
touches  the  hills  at  several  places,  which  serve  as  shipping  points  for 
the  country  back  of  them. 

An  examination  and  a  survey,  directed  by  river  and  harbor  act  of 
1882,  were  made  in  1883,  and  the  project  for  improvement  was  based 
upon  the  latter.  The  bayou  is  navigable  only  at  high  stages,  and  it 
was  believed  that  by  the  removal  of  snags,  logs,  wrecks,  and  leaning 
timber  from  Stein  Blufl",  on  the  Comey  Branch,  to  the  mouth  of  the 
bayou,  42^  miles,  the  boating  season  would  be  lengthened  two  months 
and  navigation  made  less  hazardous  at  all  times.  The  estimated  cost 
of  such  improvement  was  $15,000,  if  spent  in  two  consecutive  seasons. 
(Report  Chief  of  Engineers,  1884,  pp.  1372-1381.)  The  act  of  1892  pro- 
vided that  $1,000  should  be  expended  for  the  improvement  of  Bayou 
Corney  above  Stein  Bluff  to  the  head  of  navigation,  and  the  act  of 


APPENDIX   U — ^REPORT   OP   CAFfAm   WILLARD.  1915 

1894  provided  that  $1,000  should  be  expended  in  removing  obstructions 
from  the  Little  D'Arbonne,  or  south  branch. 
The  appropriations  have  been  as  follows: 

By  act  of— 

July  5,  1884 $5,000 

August  5, 1886 2,000 

August  11,  1888 2,000 

Septeihber  19,  1890 : 2,000 

July  13, 1892 4,000 

August  17,  1894 3,000 

•  — — _^^ 

Total 18,000 

The  improvement  was  begun  in  the  autumn  of  1884;  the  first  work 
(let  by  con  ti'act,  at  a  cost  of  $197.50  per  mile)  commenced  at  the  mouth, 
was  carried  upstream  about  23  miles,  and  suspended  December  11, 1884. 
This  work  having  shown  that  the  contract  method  was  not  well  adapted 
to  the  class  of  work  required  and  not  the  most  economical  means  of  carry- 
ing out  the  project,  subsequent  operations  were  conducted  by  hired  labor. 
The  appropriation  of  1886  was  expended  that  fall  and  the  following  sum- 
mer in  going  over  the  lower  23  miles  of  the  bayou  and  continuing  the 
work  upstream  about  6  miles.  In  the  summer  of  1889  operations  were 
resumed  and  carried  up  to  Stein  Bluff.  In  December,  1890,  a  chopping 
party  was  sent  to  go  over  the  work,  navigation  having  been  reported 
much  obstructed  by  fallen  timber.  Work  commenced  at  Stein  Bluff 
January  7, 1891,  and  was  carried  downstream  about  9  miles,  when  rainy 
weather  set  in  and  operations  had  to  be  suspended  on  account  of  high 
water,  and  were  not  resumed  to  the  end  of  that  fiscal  year.  In  August 
and  September,  1891,  the  entire  stretch  from  Stein  BluflF  to  the  mouth 
was  worked  over  thoroughly  at  a  low  stage  of  water,  and  September  1 
to  November  25^  1893,  a  chopping  party  worked  at  the  lowest  stages 
from  Cobb  Landing,  the  head  of  navigation  on  Bayou  Oorney,  down  to 
Stein  Bluff  and  thence  to  the  mouth  of  D'Arbonne. 

Considerable  work  had  been  done  by  steamboat  men  in  the  way  of  clear- 
ing leaning  timber  and  removing  the  worst  snags  before  the  improvement 
was  undertaken  by  the  United  States,  and  in  1883  Bayou  D'Arbonne 
was  rei)orted  navigable  from  six  to  seven  months  of  the  year.  The 
removal  of  obstructions  by  the  United  States  extended  the  period  of 
navigation  fully  one  month,  enabled  boats  of  double  the  capacity  of 
those  formerly  used  to  make  quicker  time  with  less  risk,  reduced  freight 
rates  one-half,  and  extended  the  limit  of  navigation  16^  miles  up  the 
Corney  Branch. 

Nothing  was  done  during  the  fiscal  year  ending  June  30, 1895.  In 
April  Overseer  J.  E.  Yaughan  was  sent  to  make  an  examination  of  the 
bayou  and  its  branches  with  a  view  to  resuming  work,  and  rei)orted  as 
follows: 

Charlie V(LLE,  La.,  April  84, 1896. 

Captain  :  I  hare  the  honor  to  report  upon  an  examination  of  Bayou  D'Arbonne  and 
the  Little  D'Arbonne  and  Corney  branches,  made  by  me  April  17  to  24,  in  accordance 
with  your  instructions  of  13th  instant. 

The  Little  D'Arbonne  was  examined  from  Union ville  to  its  junction  with  the  Cor- 
ney at  Farmer  ville,  the  Corney  Branch  from  Cobb  Landing  to  Farmerville,  and 
Bayou  D'Arbonne  from  Farmerville  to  its  mouth. 

I  found  Little  D'Arbonne  to  be  comparatively  straight  and  quite  narrow  (from  40 
to  70  feet  wide).  There  is  no  very  heavy  green  timber  to  cut  along  its  course ;  mostly 
scrubby  cypress  from  20  to  80  feet  high  and  4  to  12  inches  diameter.  A  number  of 
trees  have  been  felled  as  foot  logs  across  the  stream,  a  great  many  have  been  cut  for 
staves,  whose  tops  have  fallen  in,  reaching  in  places  entirely  across  the  bayou,  and 
there  are  a  number  of  stumps  in  the  channel.  I  learned  from  old  residents  near  the 
stream  that  in  1847  or  184S  the  bayou  was  cut  out  by  the  State. 
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The  Comey,  from  Cobb  Landiiiff  to  Stein  Bluff,  is  crooked  and  obstmoted  by  green 
trees  standing  on  the  points,  and  logs  in  the  channel.  Men  who  raft  timber  on  this 
branch  are  responsible  for  the  obstmcted  condition  at  manv  places.  The  stream 
being  very  crooked  and  swift,  rafts  hit  trees  on  the  point-s  and  are  wrecked.  I  sa'w 
700  or  800  logs  on  points  or  in  bends  along  the  stream. 

Bayou  D'Arbonne  is  in  good  condition,  and  little  work  is  needed  in  it  compared 
with  the  upper  branches,  especially  the  Comey  above  Stein  Bluff.  The  wreck  of  the 
steamer  Helen  Vaughan  (bnmed  March  17,  1895),  lies  across  the  bayou,  bottom  iip, 
about  4  miles  above  the  month.  The  depth  of  water  at  her  head  was  18  feet,  amid- 
ship  22  feet,  and  astern  18  feet.  There  were  no  fastenings,  and  the  wreck  seemed  to 
be  swinging  with  the  current.  I  could  not  determine  what  held  it  in  place,  unless 
it  was  the  weight  of  machinery.  The  wreck  could  easily  be  blown  up  as  it  lies,  but 
Mr.  Phillips  told  me  the  insurance  company  will  not  release  it  until  the  two  months' 
time  prescribed  by  law  has  expired  or  they  sell  it,  as  he  has  talked  with  their  agents 
upon  the  subject. 

With  reference  to  resuming  work  for  the  improvement  of  these  streams,  I  would 
respectfully  suggest  that  it  be  deferred  until  later  in  the  season,  when  all  are  at  a  lo^w 
stage  with  reasonable  probability  of  continued  low  water.  Operations  should  begin 
at  Unlnnville  and  be  carried  down  to  Farmerville,  then  the  outiit  should  be  hauled 
to  Cobb  Landing  on  the  Cornev,  and  work  carried  thence  downstream  to  mouth  of 
D'Arbonne.  It  being  impossible  to  get  a  quarter  boat  up  the  stream  at  low  water, 
if  the  funds  were  sufficient  to  build  one,  it  is  suggested  that  the  work  be  done  by  a 
force  of  about  20  laborers  who  will  subsist  i hemselves.  This  labor  can  be  hired  alongr 
the  stream  at  about  $1.25  per  day  of  eight  hours. 

Respectfully  submitted. 

J.  R.  Vaughan,  Overseer, 

Capt.  J.   H.   WiLlARD, 

Corps  of  Engineers,  U,  S,  A, 

On  the  13th  of  April  notification  was  sent  the  nnderwriters  that 
the  wreck  of  the  steamer  Helen  Vaughan  had  been  complained  of  as  an 
obstruction  to  navigation,  and  if  permitted  to  remain  after  May  17, 
1895|  it  would  be  subject  to  be  broken  up  aud  removed  under  section  8 
of  river  and  harbor  act  approved  September  19, 1890,  May  25,  Wat- 
kins  Decker,  master  of  the  snag  boat  Wagner^  visited  the  locality  to 
ascertain  if  the  wreck  had  been  removed.  He  reported  that  the  under- 
writers had  sold  the  wreck;  that  the  hull  had  been  floated  out  of  the 
bayou  into  Ouachita  Eiver,  and  was  tied  up  out  of  the  way  of  nav- 
igation, and  that  the  boiler  and  engines  were  in  the  bottom  of 
D'Arbonne,  but  not  obstructing  navigation  at  the  time.  The  owner 
was  notified  to  remove  the  machinery,  and  if  it  is  left  in  the  way  of 
passage  of  boats  it  will  be  destroyed  when  work  is  resumed. 

Operations  will  be  resumed  this  fall  in  accordance  with  the  plan 
suggested  by  Overseer  Vaughan  April  24. 

The  work  is  not  permanent,  as  new  obstructions  are  added  from  time 
to  time,  but  as  the  original  project  for  benefiting  high-water  naviga- 
tion has  been  completed,  no  estimate  is  made  for  continuing  operations. 

Money  statement 

July  1,1894,  balance  unexpended $1,234.55 

Amount  appropriated  by  aot  of  August  17,1894 3,000.00 

4,234.55 
June  30, 1895,  amount  expended  during  fiscal  year 223. 12 

July  1, 1895,  balance  unexpended 4,011.43 


COMMERCIAL  STATISTICS. 


The  bayous  were  reported  navigable  from  January  10  to  end  of  the  fiscal  year. 
Cobbs  Landing  is  considered  the  head  of  nayigation  on  Bayou  Comey,  and  Union- 
yille  on  Bayou  D'Arbonne. 
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List  of  Btet'n'Wheel  8ieamhoaU  engaged  in  navigating  Bayous  lyArhonne  and  Comey  in  the 

fiscal  year  1895, 


i 

1 

i 

Fui, 
22.0 

14.0 
16.0 
9.0 

12.0 
25.0 

1 

Draft. 

Between- 

s. 
s 

i 

Name. 

1 

1 

Belle  of  D'Arbonne.. 
Sam.  Jones 

74. 6» 

25.00 
41.85 
14.00 

8.00 
85.95 

Feet, 
111.0 

70.0 
82.0 
80.0 

60.0 
100.5 

Feet. 
3.7 

4.0 
2.0 

2.0 
4.2 

FLin. 
2    0 

0  7 

1  4 

0  7 

1  0 
1    0 

FtAn. 
4    0 

2  2 

3  0 
1  10 

8    0 
3    6 

Monroe,  Farmerville,  and 
Cobb  Landing. 

Monroe  and  Union  ville 

5 Monroe  and  Farmerville. . . 

17 

6 
8 
2 
47 
7 
1 
2 

48 

BoaaB 

\^ 

Gasoline 

/  iuouroe  ana  ouioD ......... . 

Monroe  and  Farmerville. . . 
[Monroe  and  Farmerville. . . 

Monroe  and  Shiloh 

Lura 

.... 

Helen  Vaof^ian 

Monroe  and    Lawrence 
I    Ferry. 
No  report ;  boat  burned. . . . 

..,. 

Summary  of  commerce  reported. 


Articles. 

1894-95. 

1893-94. 

1892-93. 

1801-92. 

1890-91. 

1889-90. 

1888-89. 

Gotton 

Tont. 

899 

542 

50 

110 

TOTM. 

1,297 
637 

Ton.. 
1,839 
180 

Tout. 
2.610 

Tons. 

2,738 

500 

4 

9,000 

Tom, 
1.500 
1,000 

Tims, 
2.500 

Cottonseed              

Hides   

5 

r.nniber  Hon)             

4.500 
200 
745 

1,227 

16 
250 

1,123 

150 

10 

668 

10,250 

CVittitn-RMHi  meal  .   ..----r 

Staves      

i72 
852 

MlacflUaneons                 

1,893 

548 

Total  down  freight 

SAtnm  fireifFht 

2,125 
1,268 

8,606 
888 

4,178 
1,324 

4,561 
1,697 

12,785 
1,187 

12.750 
1,666 

2,506 
1,670 

Total 

3,303 

9.494 
$266,000 

5.602 
N40.000 

6.258 
$617, 240 

18,972 
1683,500 

14,416 

4,175 

itAtdmated  valaA^  ,,^.-,^ 

$189,000 

$646,000 

$500,000 

The  bayouB  are  the  only  available  means  for  transporting  crops  and  supplies  except 
by  hauling  long  distances  in  wagons  to  the  Vicksburg,  Snreveport  and  Pacific  Rail- 
road on  the  south,  to  the  branch  railroad  at  El  Dorado,  Ark.,  or  to  Ouachita  River. 


U  6. 

IMPROVEMENT  OF  BAYOU  BARTHOLOMEW,  LOUISIANA  AND  ARKANSAS. 

Bayou  Bartholomew  has  its  source  in  Jefferson  County,  southeastern 
Arkansas,  within  a  few  miles  of  Pine  Bluff,  and,  following  a  tortuous 
course,  flows  at  first  nearly  parallel  to  Arkansas  Biver,  at  a  distance 
varying  from  15  to  30  miles,  then  parallel  to  the  Mississippi,  at  about 
the  same  average  distance,  but  after  entering  Louisiana  turns  to  the 
southwest  and  finally  enters  Ouachita  Biver  in  Morehouse  Parish, 
opposite  Ouachita  City.  The  total  drainage  area  of  the  bayou  and 
tributaries  is  about  1,800  square  miles.  The  States  of  Louisiana  and 
Arkansas  made  expenditures  at  various  times  for  its  improvement,  nav- 
igation of  the  stream  having  been  carried  on  to  a  considerable  extent 
as  early  as  1843. 

Examinations  of  the  bayou  were  made  in  accordance  with  require- 
ments of  river  and  harbor  acts  as  follows:   From  its  mouth  to  the 
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Arkansas  State  liDe,  act  of  March  3,  1871;  from  Baxter,  Ark.,  to  its 
mouth,  acts  of  June  18, 1878,  and*  June  14,  1880,  and  above  Baxter  to 
the  Lincoln  County  line,  Arkansas,  act  of  July  5, 1884.  Rei)orts  upon 
these  examinations  are  contained  in  reports  of  the  Chief  of  Engineers, 
viz:  1872,  pages  383-386;  1879,  pages  997-1003;  1881,  pages  1463-1457, 
and  1885,  pages  1548-1552. 

The  project  for  the  improvement  adopted  in  1881  contemplated  the 
removal  of  snags,  logs,  wrecks,  leaning  timber,  etc  ,  to  give  safe  navi- 
gation from  Baxter,  Ark.,  to  the  mouth,  a  distance  estimated  to  be 
about  150  miles.  The  original  estimate  of  cost  for  two  consecutive 
seasons'  work  was  $26,862,  but  as  new  obstructions  are  added  every 
year  no  estimate  for  permanent  improvement  has  been  made. 

The  following  appropriations  have  been  made: 


By  act  of— 

March  3, 1881 $8,000 

August  2,  1882 5,000 

July  5,  1884 5,000 

August  5,  1886 5,000 

August  11,  1888 5,000 


By  act  of— 

September  19,  1890 $5,000 

July  13, 1892 5,000 

August  17,  1894 5,000 

Total 43,000 


The  work  was  commenced  by  hired  labor  July  20, 1881,  at  Baxter, 
Ark.,  and  was  carried  downstream  to  Bartholomew,  Ark.,  where  opera- 
tions were  suspended  December  25,  1881,  by  high  water.  Operations 
were  resumed  August  29, 1882,  at  the  latter  place,  and  were  continued 
downstream  to  Lind  Grove,  La.,  and  discontinued  December  1, 1882,  by 
high  water.  Owing  to  lack  of  funds  nothing  further  was  done  until 
the  appropriation  of  1884  was  made,  when  it  was  decided  to  give  the 
contract  system  a  trial  upon  this  and  other  tributaries  of  Ouachita 
Biver.  Contract  was  let  for  tlie  removal  of  obstructions  at  $75  per 
mile,  and  work  commenced  at  the  mouth  ^N^ovember  10, 1884,  extended 
upstream  66§  miles,  and  was  suspended  December  7, 1884.  INTothing 
was  done  the  following  year,  as  no  appropriation  was  made,  and  opera- 
tions were  not  resumed  until  November  20, 1886.  The  contract  method 
having  failed  to  prove  satisfactory  or  economical  to  the  United  States, 
a  chopping  party  commenced  work  at  the  mouth  on  the  latter  date  and 
continued  upstream  until  stopped  by  high  water,  January  20, 1887,  at 
Point  Pleasant,  La.  Operations  were  resumed  July  25, 1887,  at  Pop- 
lar Bluff,  Ark.,  and  continued  downstream  to  Point  Pleasant,  and  sus- 
pended September  10, 1887,  the  funds  being  exhausted.  Kothing  fur- 
ther was  done  until  August  6, 1889,  when  a  chopping  party  commenced 
work  at  the  mouth,  continued  upstream  about  90  miles  to  Oak  Landing, 
and  there  suspended  operations  November  21, 1889.  In  February,  1890, 
the  TJ.  S.  snag  boat  Hooker  made  a  patrol  as  high  as  Ohio  Landing, 
Ark.,  about  118  miles  above  the  mouth,  removing  jams  of  drift,  etc. 
Operations  were  resumed  by  a  chopping  party  May  11, 1891,  at  Portland, 
Ark.,  about  35  miles  below  Baxter,  and  carried  downstream  to  the 
mouth,  and  suspended  August  14,  1891.  No  work  was  done  during 
the  fiscal  year  1893.  August  1-October  31, 1893,  work  of  a  chopping 
party  extended  from  McGombs  Landing,  Arkansas,  some  30  miles 
below  Baxter,  considered  the  head  of  navigation,  to  the  mouth. 

From  the  foregoing  it  will  be  seen  that  operations  from  1881  to  the 
close  of  the  fiscal  year  1894  extended  over  that  portion  of  the  bayou 
included  in  the  project,  and  that  the  worst  stretches  were  worked  over 
three  and  four  times.  This  intermittent  work  benefited  navigation  to 
a  considerable  extent,  rendering  it  comparatively  safe  at  medium  and 
high  stages.    The  average  duration  of  the  navigable  season  betbre  the 
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improvement  commeDced  was  three  months;  the  work  gave  better  navi- 
gation for  about  six  months  of  the  year,  and  boats  of  double  the 
capacity  of  those  used  formerly  made  trips  with  greater  safety  in  half 
the  time.    Freight  rates  were  stated  to  be  60  per  cent  less. 

Work  during  the  fiscal  year  ending  June  30, 1805;  was  as  follows: 
The  U.  S.  snag  boat  0.  O.  Wagner,  Watkins  Decker,  master,  left 
Monroe,  La.,  April  6,  1895,  and  commenced  work  at  the  mouth  of  the 
bayou  April  8.  Operations  continued  upstream  to  mouth  of  Chemin 
en  Haut  Bayou,  a  distance  of  about  55  miles,  which  point  was  reached 
April  20.  The  water  had  fallen  so  much  by  that  time  that  the  boat 
conld  not  remain  longer  in  the  stream  with  safety,  and  it  rounded  to 
and  returned  to  Monroe  April  23.  Although  barely  seventeen  months 
had  passed  since  this  part  of  the  bayou  was  worked  over  at  a  low  stage, 
it  was  tbuud  much  obstructed  by  caved-in  trees,  side  jams  which  had 
formed  above  them,  iioating  butts,  and  a  few  stumps  and  shore  snags. 
At  New  Hope  Bend  and  above  Jones  Landing  cavedin  trees  were 
removed  that  stretched  from  bank  to  bank,  and  side  jams  were  removed 
at  the  following  places:  Mount -Maria  Chapel,  Farmer  Place,  Dr.  Potts, 
Guthrie,  Johnson  Hall,  Marble,  Sandage,  island  below  Point  Pleasant, 
and  Dr.  Bonner's  place.  When  the  boat  entered  the  bayou  it  was  at 
12  foot  stage,  but  during  the  two  weeks  it  was  at  work  the  water  fell 
8  feet. 

The  following  is  a  summary  of  the  work  done,  viz : 

Snags  pulled 94 

Stumps  pulled , 7 

Stamps  cut 13 

Shore  suags  cut 68 

Side  jams  removed 10 

Leaning  trees  removed ,^ 12 

The  removal  of  these  obstructions  left  the  channel  clear  at  medium 
Btages. 

As  soon  as  practicable  a  chopping  party  will  be  organized  to  work 
over  the  lower  portion  of  the  bayou  at  low  water  and  to  carry  opera- 
tions as  far  upstream  as  the  available  funds  will  permit. 

In  a  heavily  timbered  stream  like  this  bayou  snags  and  drift  are 
adding  continually,  and  to  maintain  safe  navigation  at  medium  and 
high  stages  work  will  have  to  continue  for  years  at  the  rate  of  appro- 
priations in  the  past. 

Money  statement. 

July  1,  1894,  balance  unexpended $1, 034. 07 

Amount  appropriated  by  act  of  August  17,  1894 5,000.00 

6,034.07 
June  30,  1895,  amount  expended  during  fiscal  year 1, 144. 10 

July  1,  1895,  balance  unexpended 4,889.97 


i  Amount  that  can  be  pro  Btabl^  expended  in  fiscal  year  ending  June  30, 1897    10, 000. 00 
V  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  oivil  act  of  March  3,  1893. 


1920   REPORT  OP  THE  CHIEF  OP  ENGINEERS,  U.  8.  ARMT. 


COMMKBCIAL  STATISTICS. 


Bayou  Bartholomew  was  reported  navigable  from  January  20  to  May  1  in  the  past 
aly 


fiscal  year. 


List  of  Bteamboais  engaged  in  navigation  during  the  fiscal  year. 


i 

H 

J 

1 

1 

Draft. 

Between— 

s. 
s 

j 

Name. 

1 

1 

Parlor  City 

Sterling  White.... 
Jje  Vere 

Stem- 
wheel. 

Side- 
wheel. 

Stem- 
wheel. 

136.3 

117.09 
98.73 

Feet. 
125 

120 
109.2 

FeeL 
26 

80.5 
23.0 

Feet. 
3.7 

4.2 
2.9 

Ft.  in. 
2    0 

2    0 

0    7 

FLin. 
6    0 

4    6 

2  10 

Monroe    and    Lind 

Grove,  La. 
Monroe  and  De  Slard, 

La. 
llonroe    and   Point 

Pleasant,  La. 
Monroe  and  Poplar 

Blnff,  Ark. 
Monroeand  month  of 

Bearhouae  Creek, 

Ark. 
Monroe,    La.,    and 

Portland,  Ark. 

1 

4 
5 
7 
3 

20 

60 

Summary  of  commerce  reported. 


Articles. 

1894-95. 

1893-94. 

1892-93. 

1891-92. 

1890-91. 

1889-90. 

Cotton 

Tone. 
1.390 
3,826 

Tone. 
2,434 
2,991 

Tom. 
1,000 
1,300 

nm. 

2,872 
3,326 
1,425 
4,450 
1,648 
410 

Tone. 
8,971 
2,467 
516 
20,080 
17,822 
1,340 

Tons. 
2,000 

Cotton  aeed 

4  000 

Cotton  'Seed  meal 

Saw  logs 

i59 

2.000 

2,876 

175 

11,839 

Staves "C 

117 
100 

Mi^K*ellanflou8  r  r-.-,^, .■,...,,, ,,,-., r-,,- 

Total  down  freight. ........  r  r 

5,433 
1,200 

8,818 
8,46a 

6,850 
826 

13,631 
1.584 

46,196 
8,103 

17,839 

Return  freight 

4,000 

Total 

6,633 

12,287 

7,675 

16,166 

49,299 

21,839 

Bstimated  value 

$243,000 

$564,000 

$136,000 

$515,000 

$826,000 

$492,700 

This  stream  is  crossed  at  Baxter,  Ark.,  the  upper  limit  of  improvement,  by  a  branch 
of  the  St.  Louis,  Iron  Mountain  and  Southern  Railroad,  which  connects  with  the 
Mississippi  River  at  Arkansas  City,  Ark.,  runs  west  56  miles  to  Warren,  Ark.,  and 
probably  will  be  extended  to  Camden,  on  the  Ouachita,  which  is  connected  with  the 
main  line  by  a  branch  to  GnrdoUi  Ark.  The  Houston,  Central  Arkansas  and  North- 
em  Railroad  (another  branch  of  the  Missouri  Pacific  system)  runs  parallel  to  Bar- 
tholomew from  McGehee,  Ark.,  to  Monroe,  La.  The  New  Orleans  and  Northwestern 
Railway  has  been  completed  to  near  Bastrop;  La.,  and  crosses  the  Houston,  Centoal 
Arkansas  and  Northern  Railroad  at  Kellars,  La.,  7  miles  south  of  Bastrop. 


U  7. 
IMPROVEMENT  OF  B(EUF  RIVER,  LOUISUNA. 

BoBuf  Eiver  has  its  source  in  Chicot  County,  southeastern  Arkansas, 
flows  in  a  general  southwesterly  direction,  and  enters  Ouachita  Eiver 
at  Stafford  Point,  8  miles  above  Harrisonburg,  Catahoula  Parish,  La. 
The  improvement  of  this  stream  was  undertaken  by  the  State  of  Louis- 
iana more  than  half  a  century  ago,  the  report  of  the  board  of  public 
works  in  1840  stating  that  it  had  been  oi^ened  to  Point  Jefferson. 

An  examination  was  made  in  1880,  in  accordance  with  requirements 
of  river  and  harbor  act  of  June  14, 1880  (Report  Chief  of  Engineers,  1881, 
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pp.  1424-1428),  and  the  project  based  thereon  contemplated  removing 
8nag8.1og8,  leaning  timber,  etc*,  obstructing  navigation  at  high  stages 
from  Wallace  Landing  to  the  month,  a  distance  estimated  to  be  about 
152  miles.  The  cost  of  removing  the  obstructions  in  two  consecutive 
seasons  was  estimated  at  (20,000,  but  as  new  obstructions  are  added 
every  year  and  require  removal  from  time  to  time,  no  estimate  for  per- 
manent improvement  has  been  made. 

River  and  harbor  act  of  July  5,  1884,  directed  an  examination  of 
three  outlets  near  Point  Jefferson,  La.,  with  a  view  to  closing  them. 
The  report  thereon  recommended  the  closure  of  the  outlets  as  necessary 
to  preserve  navigation  in  the  stream  (Report  Chief  of  Engineers, 
1885,  pp.  1545-1548),  and  this  addition  to  the  project  was  approved 
by  act  of  1886,  which  provided  for  "continuing  improvement,  and  for 
closing  Outlet  Number  One." 

The  following  appropriations  have  been  made: 


By  act  of— 

March  3,1881 $5,000 

Angu8t2, 1882.-..^ 5,000 

July  5, 1884 5,000 

Augusts,  1886 5,000 

August  11, 1888.... 6,000 


By  act  of— 

September  19, 1890 $5,000 

July  13, 1892 10,000 

August  17, 1894 8,000 

Total 49,000 


The  improvement  was  commenced,  by  hired  labor,  at  Point  Jefferson 
in  August,  1881,  and  work  of  a  chopping  party  was  carried  downstream 
about  100  miles  and  suspended  at  the  close  of  Kovember,  1881, 
when  the  available  funds  were  exhausted.  Operations  were  resumed 
September  9, 1882,  and  between  that  date  and  December  20, 1882,  the 
portion  of  the  river  above  the  railroad  crossing  near  Girard,  La.,  to 
Point  Jefferson  was  worked  over  by  a  chopping  party.  Nothing  fiirther 
was  done  until  appropriation  was  made  by  act  of  1884,  when  it  was 
decided  to  give  the  contract  method  a  trial  upon  the  tributaries  to 
Ouachita  River.  On  Boeuf  River  the  work  was  let  at  $75  per  mile. 
Operations  commenced  November  15,  1884,  at  the  mouth,  extended 
upstream  60  miles,  and  were  suspended  December  11 ,  1884.  The  next 
appropriation  provided  for  continuing  the  improvement  and  closing 
Outlet  No.  1,  but  after  a  reexamination  it  was  found  essential  that  all 
three  outlets  be  closed,  and,  by  uniting  with  the  planters  whose  lands 
would  -be  protected,  this  was  done  in  1887  and  1888,  the  proportion  of 
cost  borne  by  the  United  Stated  having  been  $5,441.78.  Outlet  No.  1 
was  closed  substantially,  the  second  outlet  was  closed  by  a  heavy  dam, 
and  the  third  by  a  low  dam,  which  was  all  the  work  that  could  bo  done 
with  the  insufficient  appropriation  and  the  assistance  rendered  by  the 
planters.  The  removal  of  obstructions,  by  hired  labor,  was  resumed 
November  8, 1888,  and  between  that  date  and  May  22, 1889,  operations 
were  carried  from  Point  Jefferson  to  the  mouth,  but  work  was  sus- 
X>ended  from  January  1  to  April  25, 1889,  by  high  water.  The  small 
balance  available  was  expended  in  December,  1889,  for  operations  of 
the  snag  boat  HooJcer  in  working  over  the  60  miles  above  the  mouth. 
September  28  to  December  12, 1891,  a  chopping  party  worked  from  the 
mouth  up  to  a  point  9^  miles  above  the  Vicksburg,  Shreveport  and 
Pacific  Railroad  Bridge.  November  13,  1893,  to  January  6,  1894,  a 
chopping  party  worked  at  a  low  stage  from  the  mouth  up  to  Winter's 
place,  about  10  miles  above  the  Vicksburg,  Shreveport  and  Pacific 
Railroad  Bridge,  putting  that  stretch  in  safe  condition  for  navigation 
at  any  stage  high  enough  to  permit  steamboats  to  run. 

The  total  amount  expended  to  June  30, 1894,  was  $34,795.27,  which 
enabled  steamboats  to  run  to  Point  Jefierson  at  high  stages  with  greater 
ENG  95 121 
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safety,  and  below  tbe  Vicksburg,  Shreveport  and  Pacific  Raibx>ad 
Bridge  they  could  safely  navigate  at  any  stage  high  enough  to  permit 
them  to  croas  the  bars,  at  a  saving  of  at  least  thirty-six  hours'  time  on 
tbe  round  trip. 

The  closure  of  the  three  outlets  at  Point  Jefferson  in  1887-88  gave  imme- 
diate benefit  to  navigation  by  confining  the  flow  to  its  natural  course 
and  by  scouring  the  bars  below,  but  during  the  overflow  from  Missis- 
sippi River  in  the  spring  of  1890,  caused  by  breaks  in  the  levees,  all  the 
diuns  were  desti'oyed.  As  it  is  essential  that  all  the  outlets  be  closed 
substantially  and  at  the  same  time,  and  as  sufficient  funds  for  the  pur- 
pose have  not  been  available  at  any  time  since  the  dams  were  destroyed, 
it  was  decided  to  defer  the  work  until  a  specific  appropriation  should  be 
made  for  rebuilding  the  dams.  The  estimated  cost  of  the  work  required 
is  $30,000.    (See  Keport,  Chief  of  Engineers,  1893,  p.  2017.) 

During  the  fiscal  year  ending  June  30, 1896,  work  for  the  removal  of 
obstructions  to  navigation  was  continued  as  follows: 

A  chopping  party  was  organized  at  Girard,  La.,  September  10, 1894, 
and  between  that  date  and  November  17, 1894^  the  stretch  of  river  above 
the  Vicksburg,  Shreveport  and  Pacific  Bailroad  Bridge  to  Wallace 
Landing  was  worked  over,  at  its  lowest  stages,  under  the  supervision  of 
Overseer  J.  R.  Vaughan,  and  thoroughly  cleared  of  all  obstructions.  On 
completion  of  this  work  the  party  worked  from  the  bridge  downstream 
to  Charlieville,  where  the  force  was  disbanded  January  31, 1895,  on 
account  of  a  rise  of  the  river.  The  water  having  fallen  to  a  low  stage, 
the  party  was  reorganized  and  work  resumed  at  Charlieville  May  9. 
From  that  date  to  June  15  operations  were  carried  downstream  to 
Crosby  place,  about  7  miles  above  the  mouth  of  Bayou  Lafourche  and 
about  63  miles  above  the  mouth  of  BcBuf  Biver.  Heavy  local  rains 
had  caused  a  rise  out  of  Lafourche,  and  operations  were  suspended 
temporarily  June  15  until  this  should  run  out,  and  had  not  been 
resumed  at  the  close  of  the  fiscal  year. 

The  following  is  a  summary  of  the  work  done  dnring  the  fiscal  year, 
viz: 

BnagB  removed  firom  channel 19,316 

Shore  snags  removed 12, 361 

Logs  cnt  and  destroyed 14,234 

Stamps  cat  and  destroyed 9, 614 

Leaning  trees  removed 27, 060 

Trees  ^rdled 34,399 

Square  yards  willows  and  brush  out 48, 021 

Jams  removed 6 

Side  jams  removed 27 

Linear  feet  brash  dams  built 1,830 

Money  statement, 

July  1, 1894,  balance  unexpended $6,204.73 

Amoont  appropriated  by  act  of  August  17,1894 8,000.00 

14,204.73 
Jane  30, 1895,  amount  expended  during  fiscal  year 8, 498. 03 

July  1,1895,  balance  unexpended 5,706.70 


i  Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30,1897    30, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acta  of  1^  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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COMMERCIAL  STATISTICS. 

Boenf  River  was  reported  navigable  February-April  in  the  past  fiscal  year. 
List  of  steamboats  engaged  in  navigation  during  the  fiscal  year  1896. 


l^ame. 


I 

5 


Draft. 


^ 


Between— 


Parlor  City 

BterliDg  White 

Belle  of  D'Arbonne. 


Stern 

wheel. 

Side 

-wheel 

Stem 

wheel. 

Tug.. 


186.80 
117.00 
74.50 


Fwi. 
125 


120 
111 


Fui. 
26 

80.5 


Fut. 
3.7 


4.2 
3.7 


Ft.  in. 
2    0 


2    0 
2    0 


Mrs. 


Irwin     (towing 

bargee). 
Julia    H.   (lowing   ...do.. 

barges).  | 

Joe  (lowing barges)  | . .  .do  . . 


4.88 
18.07 


Monroe    and 

Jordan's. 
Monroe  and  Alto 

Monroe  and  Glrard. 
Monroe  and  Moon's. 
Tri-weekly    trips 

ftrom  Stafiord  Point 

at  mouth. 
.....do 


44.5 


10 


5    6 


5    9 


New  Orleans  and 
BcBuf  River. 


14     25 

\r:- 


Summary  of  commerce  reported. 


Articles. 

1894-06. 

1898-94. 

189^-93. 

1891-92. 

1890-91. 

1889-90. 

1888-80. 

Cotton 

Tons. 
876 
2,313 

1 

76 
75 

Tons. 
900 
2,550 

Tons. 
626 

1,878 

Tons. 

1,583 

1.178 

50 

19 

1,352 

1,223 

3,138 

72 

Tons. 
1,760 
716 

Tons. 
1.397 
731 

Tons. 
1,084 
834 

Cottonseed 

Hides  and  skins^ ............. 

Livestock 

12 
800 

Jjiimber 

250 

Saw  logs 

Staves. 

Miaoellaneons 

L.389 
136 

4.626 
450 

923 
800 

1,777 
179 

263 

54 

01 

Total  down  freight 

Itotnm  freiirht 

4,866 
250 

650 

3,977 
835 

8,615 
1,870 

4,432 
8.458 

2,391 
1,594 

2,063 
1,376 

Total 

5,116 

9,488 

4,812 

9,985 

7,890 

3,985 

8,430 

Setimated  value 

1160,000 

$850,000 

$200,000 

$501,000 

$636,500 

$580,850 

$457,100 

The  Vioksbarg,  Sbreveport  and  Pacifio  Railroad  crosses  Bcenf  River  near  Girard, 
La.y  and  the  New  Orleans  and  Northwestern  Railway  crosses  about  2  miles  north  of 
Bayville,  La.  The  Hooston,  Central  Arkansas  and  Northern  Railroad  rons  parallel 
to  the  river  on  the  west,  and  a  line  is  projected  (Louisiana,  Arkansas  and  Missouri 
Railroad)  which  will  touch  the  river  at  several  points  on  the  east. 


U  8. 


IMPROVEMENT  OF  TENSAS  RIVER  AND  BAYOU  MAQON,  LOUISIANA. 

Tensas  Biver  has  its  source  in  Lake  Providence,  in  northeastern 
Louisiana,  within  2  miles  of  the  Mississippi  Eiver,  flows  in  a  general 
southerly  direction,  gradually  diverging  from  the  Mississippi,  and  joins 
Ouachita  and  Little  rivers  at  Trinity,  La.,  in  forming  Black  Biver. 
Bayou  Magon  was  united  under  the  same  head  of  appropriation  with 
Tensas  Biver  by  the  act  of  1884.  This  stream  rises  in  Desha  County, 
southeastern  Arkansas,  near  the  source  of  Bceuf  Biver  and  a  few  miles 


1924      REPORT   OF  THE  CHIEF   OF  ENGINEERS,  U.  8.  ARKT. 

west  of  the  Mississippi,  flows  in  a  general  southerly  direction  west  of 
and  nearly  parallel  to  the  Tensas,  and  enters  the  latter  about  40  miles 
above  its  mouth. 

In  accotdanee  with  river  and  harbor  act  of  June  14, 1880,  examina- 
tions of  both  streams  were  made  in  1880,  upon  which  the  plan  for  their 
improvement  is  based.  The  project  contemplated  removing  snags, logs, 
and  leaning  timber  obstructing  navigation,  in  Tensas  River,  from  Dal- 
las, La.,  to  its  mouth,  about  134  miles,  at  an  estimated  cost  of  $23,000; 
and  in  Bayou  Ma9on,  from  Floyd,  La.,  to  its  mouth,  about  98  miles,  at 
an  estimated  cost  of  $17,000.  TReport  Chief  of  Engineers,  1881,  pp. 
1457-1407.)  The  estimates  were  oased  upon  calculations  for  continuous 
work  in  one  low-water  season,  and,  in  view  of  the  appropriations  made, 
are  without  value,  as  new  obstructions  are  added  every  year  and 
require  removal  in  the  interest  of  safe  navigation  from  time  to  time. 

The  following  appropriations  have  been  made: 

By  act  of— 

March  3,  1881 $3,000 

July  6, 1884 4,000 

Augusts,  1886 ^ 4,000 

August  11, 1888 6,000 

September  19,  1890 5,000 

July  13,  1892 5,000 

August  17, 1894 5,000 

Total 31,000 

The  improvement  of  Tensas  River  was  commenced  by  hired  labor  in 
September,  1881,  at  Dallas,  La.^  where  the  Vicksburg,  Shreveport  and 
Pacific  Railroad  crosses  the  river;  work  was  carried  downstream  to 
near  Buckner  Place  and  suspended  the  latter  part  of  December,  1881. 
The  next  work  was  let  by  contract,  at  the  rate  of  $125  per  mile;  opera- 
tions commenced  at  the  mouth  October  29, 1884,  were  carried  upstream 
about  29  miles,  and  suspended  November  28,  1884.  The  contract 
method  failed  to  prove  satisfactory  or  economical  for  the  class  of  work 
required  in  these  streams,  and  subsequent  operations  were  conducted 
by  hired  labor.  As  no  work  had  been  done  in  Bayou  Ma^on,  the 
appropriation  of  1886  was  applied  to  that  stream.  Operations  com- 
menced November  14, 1886,  and  were  suspended  the  latter  part  of  Janu- 
ary, 1887,  work  during  this  period  having  extended  from  Floyd  to  the 
mouth  of  the  bayou.  In  October,  1887,  this  work  was  gone  over  from 
Floyd  down  to  Oakley,  about  22  miles  above  the  mouth,  operations 
consisting  chiefly  of  the  destruction  of  accumulations  of  drift,  most  of 
which  was  burned.  Work  was  resumed  February  1,  1889,  and  con- 
tinued until  April  22, 1889,  extending  over  the  entire  portion  of  Bayoa 
Ma^on  included  in  the  project  and  about  25  miles  of  Tensa«  River 
between  Mound  Bayou  and  Tensas  BluflF.  The  wreck  of  the  steamboat 
E,  J.  Dickey  was  removed  from  Bayou  Mafon,  near  Delhi,  La.,  Decem- 
ber 17,  1891,  and  from  December  29, 1891,  until  January  12,  1892,  a 
chopping  party  was  employed  in  removing  obstructions,  chiefly  in  the 
channel,  from  the  lower  40  miles  of  Bayou  Mafon,  work  having  been 
stopped  the  latter  date  by  high  water.  August  22-December22, 1892, 
a  chopping  party  worked  over  Bayou  Magon  from  Floyd  down  to  Oak 
Bluff  Bayou,  about  16  miles  above  the  mouth,  where  operations  were 
suspended  by  high  water.  December  11, 1893-January  30, 1894,  Tensas 
River  was  worked  over  from  its  mouth  up  to  Tensas  Bluff,  ordinarily 
considered  the  head  of  navigation,  but  the  limited  amount  of  funds 
permitted  the  removal  of  the  worst  obstructions  only. 
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DoriDg  the  fiscal  year  ending  June  30, 1895,  operations  were  con- 
tinued as  follows: 

September  7-11  the  quarter  boat  which  had  been  laid  up  in  Tensas 
Biver  at  New  Light,  La.,  since  January,  1894,  was  dropped  down  to 
the  mouth  of  Bayou  Ma^on,  where  work  commenced.  In  the  succeed- 
ing two  mouths  operations  were  carried  upstream  to  Floyd,  which  was 
reached  November  9.  November  10-28  the  quarter  boat  was  dropped 
downstream,  to  work  in  Tensas  Biver  above  mouth  of  the  Mafon,  where 
the  party  was  employed  until  January  16.  Operations  in  Tensas  Elver 
extended  upstream  to  the  Westwood  Place,  about  50  miles  above  the 
mouth  of  Bayou  Ma^on. 

The  work  was  done  by  a  chopping  party,  using  high  explosives  for 
destroying  stumps  and  heavy  snags,  etc.,  and  was  carried  on  under  the 
supervision  of  overseer  P.  L.  Baugh  until  December  10,  when  he  was 
relieved  by  overseer  Robert  Elflein,  who  remained  m  local  charge  until 
operations  were  suspended.  The  streams  were  near  a  low-water  stage 
the  entire  season,  and  effective  work  was  done,  as  shown  by  the  follow- 
ing summary: 


OlMtanictlons  dMtroyed. 


In  Bayoa !  In  Ten- 
Ma^on.    BasHiver. 


Snagt  removed  fh>m  channel 

Stnmpa  removed 

Sbore  enags  cut , 

IfOgs  removed  ttom  ohaivnel , 

Jams  removed 

Side  lams  removed 

Leaning  trees  cat 

l^eeninfl;  trees  topped 

Trees  gudled 

Und  lumps  destroyed 

Fish  traps  dsstroy ed 

Drift  piles  removed 

Sqaare  yards  willows  and  brush  cut.. 


1,327 

4,330 

6.00i 

340 

7 

17 

a,  849 

746 

756 

4 


499 
2,604 
1,082 

130 

1 


6,828 

77 

496 

tt 

1 

1 

10.930 


This  work  pat  Bayou  Ma^on^  below  Floyd,  and  ToDsas  River  below  Westwood 
Plaoe^  in  good  navigable  condition  for  the  present,  and  the  felling  of  leaning  timber 
wiU  reduce  the  soorce  of  fntnre  obstmotions  considerably. 


Moneif  statement. 

Amount  appropriated  by  act  of  August  17, 1894 $5,000.00 

June  90, 1895,  amount  expended  during  fiscal  year 4,776.62 

July  1, 1896,  balance  unexpended 223.38 

{Amount  (estimated)  required  for  completion  of  existing  project 9, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  en  di  ng  J  une  30, 1897      9, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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COMMERCIAL  STATISTICS. 

The  river  and  bayoa  were  reiK>rted  navigable  January-March,  1895. 

lAsi  of  stem-wheel  aieamhoais  engaged  in  navigation  of  Teneae  River  and  Bayou  Magan 

during  fiscal  year  1895. 
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On  Bayou  Ma9on: 
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Summary  of  commeroe  reported. 


Articles. 

1894-96. 

1893-94. 

1802-«3. 

1891-92. 

1890-01. 

1889-90. 

1888-89. 

Cotton 

Tons. 

1,543 

2,993 

50 

290 

260 

4,012 

1,045 

Tons. 
450 
1.400 
2 
108 
895 
300 
104 

T091S. 

498 

1,467 

8 

3 

26 

Tons. 
3,762 
4,876 

Tons. 

2,760 

4,850 

10 

6 

1,032 

Tons. 
1.527 
2.920 
2 

Tons. 
2,750 

Cotton  seed 

4,000 

Hides  and  skins 

5 

liive  stock 

]0 

71 

440 

1,942 

225 

Staves 

3,326 

3,600 

LfUmber 

MiftcellftTiflons ^--..  .-...r.... 

878 

50 

1.823 



Total  down  freight 

Return  freiirht 

10,193 
2,092 

3,250 
2,700 

1,987 
662 

11, 101 
6,886 

9,086 
6,000 

7,824 
6,216 

12,303 
8  202 

Total 

12,285 

5,959 

2,649 

16.987 

16,036 

13.040 

20,505 

Sstimated  value 

*$561, 000 

$389,000 

1122,600 

$990,000 

$999,500 

$742,390 

$1, 194,  lOO 

*  The  low  price  of  cotton  makes  the  value  small  in  comparison  with  tonnages  and  values  of  former 
years. 

The  Vicksburg^  Shreveport  and  Pacific  Railroad  crosses  Bayon  Ma^on  near  Delhi, 
La.  The  New  Orleans  and  Northwestern  Railroad  crosses  Tensas  River  near  Daniels 
Ferry,  Concordia  Parish,  La. 


Ug. 

IMPROVEMENT  OF  BIG  BLACK  RIVER,  MISSISSIPPI. 

Big  Black  Eiver  has  its  source  in  Webster  County,  Miss.,  flows  in  a 
general  southwesterly  direction,  and  enters  Mississippi  Eiver.  at  Grand 
Gulf,  37  miles  below  Vicksburg,  having  a  length  estimated  to  be  about 
400  miles. 

Under  river  and  harbor  act  of  March  3, 1881,  an  examination  of  this 
stream  was  made,  and  the  project  submitted  for  its  improvement  con- 
templated two  seasons'  work  in  clearing  a  channel  suitable  for  naviga- 
tion at  high  stages  of  water  by  the  removal  of  snags,  logs,  leaning 
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timber,  etc.,  from  Cox  Ferry  to  the  month,  about  130  miles,  at  an  esti- 
mated cost  of  $32,000. 

The  following  appropriations  have  been  made: 

By  act  of— 

Jnly6,1884 $5,000 

AnaroBt  5, 1886 5,000 

Jiilyl3,18»2 5,000 

Total 15,000 

The  first  appropriation  was  expended  in  1884-85^  when  a  chopping 
party  removed  the  principal  obstructions  for  a  distance  of  about  75 
miles  above  the  mouth. 

The  act  of  1886  required  that  no  part  of  the  appropriation  should  be 
used  until  the  State  of  Mississippi  caused  the  bridges  below  the  Vicks- 
burg  and  Meridian  Bailroad  to  be  so  constructed  as  not  to  obstruct 
navigation.  The  bridges  referred  to  were  a  county  bridge  at  Baldwin 
Ferry,  about  70  miles  above  the  mouth;  a  county  bridge  at  Ivanhoe 
Ferry,  about  50  miles  above  the  mouth,  and  the  Louisville,  New  Orleans 
and  Texas  Eailway  Bridge,  about  15  miles  above  the  mouth.  The  fixed 
railway  bridge  was  changed  to  a  swing  bridge  in  1889,  in  accordance 
with  an  act  of  the  State  legislature;  the  Ivanhoe  Bridge  was  replaced 
by  a  ferry  in  1887,  and  the  fixed  wooden  bridge  at  Baldwin  Ferry  was 
replaced  in  1892  with  a  permanent  iron  swing  bridge. 

The  river  and  harbor  act  of  1890  ^moved  the  restriction  contained 
in  the  act  of  1886  and  authorized  the  expenditure  of  the  appropriation. 
The  project  was  modified  to  include  only  that  part  of  the  river  below 
the  Baldwin  Ferry  Bridge,  and  in  1891,  a  snag  boat  and  chopping  party 
were  employed  on  that  stretch.  The  principal  work  done  was  between 
Baldwin  and  Ivanhoe  ferries,  a  distance  of  about  20  miles. 

No  work  having  been  done  since  June,  1891,  Overseer  Watkins 
Decker  was  directed  in  August,  1894,  to  make  a  preliminary  examina- 
tion of  the  stream  for  the  purpose  of  determining  where  and  how  the 
balance  available  could  be  expended  to  greatest  advantage.  His  report 
is  given  below : 

United  States  Engineer  Office, 

Vicksburg,  Mias.,  Augu$t  iS,  1894. 

Captain:  According  to  yoar  instructions,  I  have  made  an  examination  of  Big 
Black  Riyer,  to  determine  the  host  plan  of  expending  the  funds  available  for  its 
iinprovementy  and  have  the  honor  to  submit  the  following  report: 

Iproceeded  from  Vicksburg  to  Baldwin  Ferry  by  wa^on  August  17,  hauling  askiff. 
Aui^ust  16  and  17  heavy  rains  fell  in  the  locality  of  Big  Black  River  and  caused  it 
to  rise  some  8  or  10  feet.  It  began  falling  on  the  18th  and  continued  to  fall  during 
my  examination.  August  18  I  made  an  examination  a  short  distance  above  ana 
below  the  Baldwin  Ferry  Bridge,  and  August  19  started  from  Baldwin  Ferry  down 
the  river  in  a  skifi*  and  arrived  at  the  mouth  at  10  o'clock  a.  m. .  August  21,  estimated 
to  be  a  distance  of  70  miles.  I  found  all  of  the  river  I  examined  in  a  badly  obstructed 
and  dangerous  condition.  The  channel  is  obstructed  with  jams,  side  jams,  slidos, 
caved-iu  trees,  snags,  stumps,  and  logs;  and  alons  the  banks  are  leaning  trees, 
stumps,  lo^,  and  shore  snags.  I  found  between  BsQdwin  and  Highlander  ferries  13 
jams,  varying  f^om  50  to  400  feet  in  length,  entirely  blockading  the  river.  In  mak- 
ing the  trip  1  had  to  pull  the  skiif  over  or  around  these  jams.  There  are  other  partial 
Jams,  whicn  I  worked  the  skilf  through  easily  at  the  stage  of  water,  which  I  was 
informed  was  6  to  8  feet  above  low  water  at  Baldwin  when  I  started.  But  if  the 
water  was  down  to  its  lowest  stage  a  skiff  would  have  to  be  pulled  over  or  around 
them. 

The  stream  f^om  Baldwin  down  to  Hankinson  is  very  narrow,  and  the  banks  are 
lined  with  leaning  willows,  dangerous  shore  snags,  and  stumps.  While  there  are  a 
great  many  leaning  trees  along  tne  banks  below  Hankinson,  the  stream  is  wider  and 
so  many  of  them  will  not  have  to  be  cut.  There  are  no  jams  below  Hankinson,  but 
there  are  two  slides  which  will  obstruct  navigation  at  a  20-foot  stage  of  water. 
Numerous  side  jams  are  found,  and  a  great  many  caved-in  trees  that  reach  from  bank 
to  bank. 


1928   REPORT  OP  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMT. 

8nags  and  stmnps  are  so  thick  in  the  channel  that  a  person  passing  down  with  a 
skiff  has  great  difficulty  in  steerinff  clear  of  them.  The  channel  presents  the  pictnre 
of  an  old  deadening  that  has  stood  long  enough  for  the  limhs  and  tops  of  the  trees 
to  have  fallen  off.  The  least  water  I  found  on  the  trip  was  4  feet.  This  was  about 
half  way  between  the  Yazoo  and  Mississippi  Valley  Railroad  Bridge  and  the  mouth. 
The  snags  and  stumps  at  this  stage  stand  10  to  15  feet  above  the  surface  of  the  water, 
making  navigation  dangerous  at  a  15  to  20  foot  stage.  In  the  narrow  portion  the 
tops  of  the  trees  overhanging  from  each  bank  only  lack  4  to  5  feet  of  touching.  The 
banks  slide  badly  after  every  rise,  and  I  take  it  that  the  snags  and  stumps  in  the 
channel  are  the  result  of  slides;  the  tops  of  the  trees  on  the  slides  having  been  cut 
or  broken  off  in  former  years. 

liy  removing  channel  obstruotions  at  a  low  stage  of  water,  and  cutting  leaning 
trees,  a  small  boat  could  navigate  the  stream  at  a  much  lower  stage  than  formerly, 
and  probably  would  carry  out  some  cotton  and  nearly  all  of  the  cotton  seed  raised 
along  the  stream.  It  would  be  impracticable  to  attempt  to  make  safe  low-water 
navigation,  for  the  reason  that  the  cost  would  far  exceed  the  value  of  anv  benefit 
that  might  be  derived.  An^  improvement  of  low- water  navigation  would  not  be 
permanent,  on  account  of  caving  banks,  and  the  cost  of  maintaining  it,  if  once  secured^ 
would  be  nearly  if  not  quite  aa  much  as  the  first  coat  every  two  or  three  years. 

The  funds  available  should  be  expended  between  Baldwin  Ferry  and  the  mouth,  in 
removing  channel  obstructions  and  cutting  leaning  timber,  stumps,  and  shore  snags, 
to  allow  boats  to  navigate  the  stream  at  a  high  or  medium  stag[e  of  water.  It  is 
not  believed  that  boats  could  be  induced  to  go  above  Baldwin  if  the  stream  was 
cleared  oat. 

I  respectfully  submit  the  following  plan  of  operations : 

A  small  flatboat  should  be  built  for  use  as  a  storeroom  and  cook  house,  the 
laborers  to  be  ouartered  alon^  the  bank  in  tents.  This  boat  can  be  built  at  Hankln- 
son  Ferry,  as  tnere  is  a  sawmill  about  1  mile  from  there  that  will  fiimish  the  lumber 
cheaper  that  it  can  be  delivered  fkrom  Udv  other  point.  This  boat  should  be  30  feet 
long  and  14  feet  wide.  When  completed,  it  should  drop  downstream  a  few  miles 
below  the  Yazoo  and  Missis8i]^pi  Valley  Railroad  Bridge,  begin  work  at  the  old 
mouth  of  Big  Black  and  carry  it  upstream  to  Baldwin  Ferry,  if  possible.  It  would 
be  impracticable  to  work  from  Baldwin  Ferry  downstream,  on  aocount  of  the  Jams. 
The  smaller  channel  obstruotions  should  be  cut  to  low-water  surfjEi>oe  and  the  larger 
ones  destroyed  with  explosives.  The  banks  should  be  well  cleared  of  leaniue  tup- 
ber,  stumps,  and  shore  snags.  When  the  timber  is  cut  firom  the  banks  it  will  lessen 
the  number  of  slides.  Most  of  the  trees  are  willow,  and  will  float  out  the  first  rise. 
A  force  of  25  to  30  laborers  should  be  employed,  and  a  large  amount  of  explosives 
used.  Subsistence  and  other  supplies  should  be  purchased  at  Vioksburg  and  hauled 
to  the  work. 

Respectfully  submitted. 

Watkins  Deckeb,  Overseer. 

Capt.  J.  H.  WiLLARD, 

Corpe  of  ISngineere,  U,  S,  A. 

GoDstmction  of  a  flatboat  for  use  on  tnis  work  was  eommenced  at 
Hankinson  Ferry  September  7  and  completed  September  22, 1894.  A 
chopping  party  was  organized  September  17,  under  Overseer  John 
Schuh,  and  employed  in  vicinity  of  Hankinson  Ferry  until  the  boat  was 
finished,  after  which  it  was  moved  downstream  to  the  mouth.  Work 
was  continued  until  December  15,  when  the  funds  ran  out,  and  was 
carried  from  the  mouth  upstream  to  McKay  Creek,  a  few  miles  below 
the  Baldwin  Ferry  Bridge.  During  the  entij^e  period  the  water  was 
near  an  extreme  low  stage  and  the  conditions  were  most  favorable  for 
work.  Progress  was  slow,  as  the  obstructions  were  heavy  and  numer- 
ous, and  much  difficulty  was  had  in  moving  the  light  flatboat  upstream, 
on  account  of  the  bars,  jams,  tree  slides,  and  logs  in  the  channel. 

The  following  is  a  summary  of  the  work  done,  viz: 

Channel  snags  removed 17, 480 

Stumps  removed 6,540 

Shore  snags  removed 5,608 

Logs  destroyed 195 

Old  piles  removed  under  railroad  bridge 6 

Jams  removed 33 

Side  jams  removed 41 
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Leaning  trees  removed 24,630 

Leaning  trees  topped 358 

Trees  girdled 41,922 

Square  yards  willows  and  brush  cut .- 1, 059 

Cubic  yards  stone  blasted  from  channel 13 

"Wrecks  removed,  viz,  old  ferryboat  below  McCay  Ferry. 

This  work  put  the  river  from  Baldwin  Ferry  to  the  mouth  in  fair  con- 
dition for  navigation  at  stages  high  enough  to  permit  boats  to  cross  the 
bars,  but  will  not  be  permanent,  on  account  of  caving  banks  and  drift 
brought  down  from  above.  Incidentally  it  will  benefit  the  lowlands 
along  the  stream  by  permitting  it  to  carry  off  the  floods  more  rapidly, 
redacmg  the  duration  and  height  of  freshets. 

The  following  extract  from  former  reports  is  repeated,  viz : 

In  view  of  the  small  amount  of  commerce  in  this  stream,  the  fact  that  there  is  no 
probability  of  an  increased  business  for  years  to  come,  and  the  cost  of  maintaining 
unobstructed  navigation  by  the  removal  of  snags  and  drift  and  leanine  timber  added 
every  year,  it  ia  not  believed  that  any  furthor  amount  can  be  exi>ended  profitably  in 
continuing  the  work,  and  for  this  reason  no  estimate  is  submitted. 

Money  statement 

July  1, 1S94,  balance  unexpended $4,804.97 

June  30,  1895,  amount  expended  during  fiscal  year 4,804.97 


COMMERCIAL  STATISTICS. 


No  commerce  or  navigation  was  reported  for  the  fiscal  year  1895.  Some  timber  was 
rafted,  and  one  small  steamboat  was  said  to  have  gone  into  the  river,  but  no  details 
of  tannage,  etc.,  could  be  obtained. 


U  ID, 

IMPROVEMENT  OF  YAZOO  RIVER,  MISSISSIPPI. 

Yazoo  Biver,  about  173  miles  long,  is  formed  by  the  junction  of  Talla- 
hatchee  and  Yallabusha  riv«rs,  in  Leflore  County,  Miss.,  flows  in  a 
general  southerly  and  then  southwesterly  direction,  and  enters  Missis- 
sippi River  5  miles  above  Vicksburg. 

An  examination  was  directed  by  river  and  harbor  act  of  June  10, 
1872,  with  a  view  to  removing  wrecks  of  gunboats,  steamers,  and  other 
obstructions  placed  in  the  river  to  bar  navigation  during  the  war, 
report  upon  which  was  made  the  following  year.  (Beport  Chief  of 
Engineers,  1873,  pp.  483,  484.)  In  1874  a  further  examination  was 
made,  and  estimates  were  submitted  for  thoroughly  clearing  the  river 
of  obstructions  in  a  period  of  four  years,  at  a  cost  of  $120,000;  small 
annual  appropriations  to  be  made  thereafter  for  maintenance.  (Kei>orts 
Chief  of  Engineers,  1874,  Part  I,  pp.  364-367,  and  1876,  Part  I,  p.  522.) 
The  appropriations  made  were  not  sufficient  to  carry  out  this  project, 
and  the  plan  under  which  work  has  continued  since  1875  contemplates 
the  removal  of  wrecks,  snags,  logs,  leaning  timber,  etc.,  obstructing 
navigation,  so  far  as  the  funds  provided  from  time  to  time  will  permit. 
Floods,  sliding  and  caving  biinks,  etc.,  add  new  obstructions,  and  the 
work  should  be  gone  over  yearly  in  the  interest  of  safe  navigation. 
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The  appropriations  have  been  as  follows: 

By  act  of—  By  act  of— 

March  3, 1873 $40,000'          Jnly  5, 1884 $10,000 

MarchS,  1875 12,000  ,          AagnstS,  1886 15.000 

Angnst  14, 1876 15,000  |          August  11,  1888 32.000 

June  18,  1878 25,000,          September  19,  1890 25,000 

March3,  1879 15,000'          July  13,  1892 20,000 

June  14, 1880 12,000,          August  17,  1894 20,000 

MarchS,  1881 6,000                                                           

Angust2,  1882 8,000  '             Total 255,000 

The  first  appropriation  was  applied  in  1873-74  to  the  removal  by 
contract  of  wrecks  of  nine  vessels  sank  dnring  the  war  of  the  rebellion. 
After  newspaper  advertisement  of  fifty  days,  only  two  proposals  were 
received,  and  the  contract  was  awarded  the  lowest  bidder  for  the  sum 
of  935,450.  Experience  gained  by  this  work  showed  that  the  improve- 
ment coold  be  continued  more  economically  by  means  of  a  snag  boat 
owned  and  operated  by  the  United  States.  In  1875  and  1877  the  U.  S. 
snag  boat  O.  G.  Wagner  was  used  for  the  purpose,  but  since  the  com- 
pletion of  the  snag  boat  John  R.  Meigs,  in  1879,  the  principal  work  has 
Deen  done  by  that  vessel. 

The  total  amount  expended  to  June  30, 1894,  was  $232,536.87.  The 
result  of  the  work  done  was  marked ;  the  large  number  of  wrecks  that 
obstructed  the  channel  and  limited  the  period  of  navigation  were 
removed  so  as  to  present  little  or  no  obstruction,  and  the  removal  of 
snags,  logs,  leaning  timber,  etc.,  repeated  firom  time  to  time,  gave  steam- 
boat navigation  from  head  to  mouth  the  year  round,  the  only  obstacle 
of  importance  being  the  shifting  bar  at  the  junction  with  the  Missis- 
sippi, which'  prevented  loaded  vessels  entering  or  leaving  at  low  stages. 

In  the  fall  of  IS94  the  machinery  of  the  snag  boat  Meigs  was  over- 
hauled and  repaired,  and  the  boat  put  in  reailiness  for  work  when 
needed.  Operations  were  not  resumed  during  the  fiscal  year  ending 
June  30, 1895,  as  no  complaints  were  made  by  the  steamboats,  imd  it 
was  deemed  advisable  to  reserve  the  available  ftinds  for  work  during 
the  coming  fall,  when  there  is  a  probability  of  continued  low  water,  and 
it  can  be  prosecuted  to  greatest  advantage. 

The  recommendations  and  estimates  contained  in  my  last  report  are 
refieated,  viz: 

Work  in  Yazoo  and  tiibutaiy  streams  could  be  cairied  on  more  economieaUy  if 
they  were  grouped  together  as  a  system  and  appropriations  made  under  one  h^d, 
with  aUotments  for  each  stream.  The  plant  conld  then  be  boaght  from  the  general 
appropriation  and  its  use  charged  pro  rata  without  being  a  heavy  burden  upon  anj 
one  stream.    A  modem  dredge,  preferably  self-propelling,  would'  be  of  great  use  in 

Saris  of  Tazoo,  Tchnla  Lake,  and  Big  Sonflower,  but  the  largest  appropriation  of 
ite  years  for  any  one  of  the  streams  mentioned  would  not  be  sufficient  for  the  pur- 
pone.  So  also  with  regard  to  pile  drivers,  quarter  boats,  or  small,  hand-snagging 
onttits,  the  idea  beinj;  to  have  a  district  plant,  to  be  used  on  any  of  the  streams  of 
the  system  when  needed.  The  estimates  are  made  with  this  view,  the  work  required 
not  being  of  a  kintl  that  can  be  done  advantageously  or  satisfactorily  by  contract. 
A  great  deal  of  work  remains  to  be  done  in  clearing  the  banks  of  leaning  timber  to 
prevent  tree  slides  and  snags,  and  to  make  the  passa^re  of  the  sharp  Y»ends  safer,  and 
this  can  be  done  most  economically  by  shore  parties  housed  and  8ul*sisted  on  quarter 
boats,  leaving  the  heavy  work  to  l»e  done  at  the  proper  or  convenient  time  by  the 
mag  boata.  There  are  also  many  places  where  the  channel  i«  injured  by  dispersion, 
and  where  chute»  should  be  ck»>e<i  ur  wins:  dams  built.  AsYaz*ioand  tributaries 
are  not  subject  to  heavy  drift,  work  of  toe  kind  need  not  be  expensive,  and  prob- 
ably sheet  piling  would  answer  very  well. 
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DBTAILED  ESTIMATES. 

C^eneral  service  plant: 

Dredge $30,000 

PUe  driver 4,000 

Quarter  boats 2,500 

Skiffs,  tools,  rigging,  etc 3,500 

$40, 000 

Service  of  plant : 

Expenses  of  snas  boats 24,000 

Expenses  of  dredges 9,000 

Expenses  of  shore  parties 7,000 

40,000 

Care  of  plant : 

New  boilers 4,000 

HuU  repairs 3,000 

General  and  extraordinary  repairs.... 1,500 

Fleet,  wages,  supplies,  etc ^ 1, 500 

10,000 

Surveys : 

Local  surveys,  gauges,  discharge  measurements,  etc 6, 000 

Admin  istration : 

Office  expenses,  rent,  supplies,  etc 1,500 

Assistant  engineers,  draftsmen,  transportation,  and  incidentals.      2, 500 

4,000 

Total 100,000 

Money  statement. 

July  1,1894,  balance  unexpended $2,463.13 

Amount  appropriated  by  act  of  August  17,  1894 20,000.00 

22, 463. 13 
June  30, 1895,  amount  expended  during  fiscal  year 3, 959. 19 

July  1, 1895, balance  unexpended 18,503.94 

Jnly  1, 1895,  outstanding  liabilities 15.05 

July  1, 1895,  balance  available 18,488.89 

(  Amountthat  can  be  nrofitablv  expended  in  fiscal  vear  ending  June  30, 1897  100, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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The  river  was  imported  closed  to  navigation  by  the  bar  at  the  mouth  from  Julv  31 
to  October  5,  1894.  Above  the  mouth  it  was  navigable  its  entire  length  the  whole 
year. 

lAst  of  8teamboai8  engaged  in  navigating  Yazoo  River  during  fiscal  year  1896, 


Name. 


BhmkB  Cornwall. 

Hibernia 

Dea  Arc 


Birdie  Bailey 

John  F.Allen 


Stem- 
wheel. 
..do.. 


.do.. 


..do.. 
..do   . 


232.4 
157.06 
40.88 


109.7 
133.9 


I 


Feet. 
140 


135 
95 


111 
130.2 


Feet. 
29 


Feet. 
4.6 


3.5 
4.2 


Draft. 


Ft.  in. 
2    2 


2    6 
1    2 


1  10 
1    8 


Ft.  in. 
5    2 


4    0 

3    0 


4    0 
4    0 


Between— 


Yicksbnre    and 

Greenwood. 
Vicksbnrg  and  Bel- 

zona. 
Yazoo     City     and 

month    Big  Sun- 

flower  River. 

do 

Vicksbnrg    and 

Green  woira. 


635 
476 
97 


1105 
163 
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lAsi  of  BteamhoaU  engaged  in  navigating  Yazoo  River  during  fiscal  year  189& — Continaed. 


TSvD». 


I 


i 


Draft. 


Between — 


5     3, 


Fifleen 

H.   M.  Townsend 
(towboat). 

White  Oak* 


Jennie     Campbell 

(tovboat). 
John  L.  Lowry 

Novelty , 


Crown  Point 

Ed.I>urant,jr.*.. 

E.  A.  Pharr 

JoeSeay* 

Joe* 


Stern- 
wheeL 
..do... 


Stern- 
wheel. 
..do.. 

.  do  .. 

..do.. 
..do.. 
..do.. 
Tor. 
..do.. 


J.  B.  O'Brien* 


..do.. 


75 
87.7 

31.32 

225.C6 
54.15 
63.4 

160.14 
153.49 
63.61 
27.74 
18.07 

44.40 


Feet. 
108 


116.7 


144 
108 
76.4 

123 
113.6 

90 

76 

44.5 

70.8 


Feet. 
18 

la 

13 

26.5 

16 

16.4 

25 

20.6 

29.9 

16 

10 

15.2 


Feet 
8.5 

3.1 

6.4 

4 

3.6 

8.0 

4.2 

4.6 

4.2 

6 

4 


Fi.in. 

1    8 


Yaxonia  . 
Fenl  R  . . 


Stern-    62.84 
wheel.  I 
..do  ...i  45.5 


16 


Maggie . 
Mima . . . 


.do. 
.do. 


6t72 


17 


3.2 


1  8 
1    3 

1  8 
1  8 
1  10 
7  0 
5    6 


1    6 
1    6 


1    5 
1    2 


Ft.in. 
3    0 


8    6 


2  4 

3  6 

5  0 

8  6 

3  6 

8  0 

5  0 

10  0 

3  6 

2  6 

3  6 
2  6 


Vicksburg  and 
Greenwood. 

}^ew  Orleans  and 
Greenwood. 

New  Orleans  and 
1 1    Yazoo  River. 

Greenwood  and 
inoath. 

New  Orleans  and 
Coldwater  River. 

Vicksburg  and  Big 
Sunflower  River. 

Yicksbarif  and 
month  Big  Son- 
flower  River. 

Vicksbarg  and  Big 
Sunflower  River. 

New  Orleans  and 
Yazoo  River. 

Greenwood  and 
ShepherdstowB . 

Vicksburg  and 
month  old  river. 

General  towing  be- 
tween Vicksourg 
and  points  on 
Yazoo  River. 

Yazoo  City  and 
mouth  Big  Sun- 
flower River. 

Yazoo  City  and  Big 
Sunflower  River. 

Irregular  trips 
Greenwood  and 
Tallahatchee 
River. 

(Yazoo  City  and  Big 
Sunflower  River. 
Vicksburg  and  Big 
Sunflower  River. 
Vicksbarg  and  Big 
Sunflower  River. 


163 


06 


077 


480 


*  With  barges. 
Summary  of  commerce  i'eported. 


Articlea. 

1804-05. 

1893-94. 

1802-93. 

Tons. 
11,094 
12.795 
26 
79 
3,122 
12,488 
8,547 
6,107 
11,800 
8,507 

1891-92. 

1800-01. 

Cotton ».,. 

Tont. 
17,037 
19. 432 
11 
47 
10,080 
10,623 
18,325 
13,700 
11,000 
17,725 

Tons. 

15, 815 

17,355 

10 

60 

3,200 

14,447 

12.020 

14,280 

22,400 

12,200 

Tans. 

15,653 

16,570 

19 

124 

8,318 

6,864 

10,502 

12. 531 

15,000 

12,624 

Tons. 
13,750 
12,500 
10 

Cotton  seed 

Hides  and  skins 

Liive  stock 

60 

Lumber 

3,000 

Staves  

1,350 

e.oao 

Provisions 

Grain 

11  080 

Saw  logs 

2,140 

Miscellaneous 

10,540 

Total  freiglits  for  Yazoo  proper. . . 
Total  freights  from  tributaries. . . . 

113,040 
107. 551 

111,787 
136,394 

74.565 
124,887 

93,205 
116,021 

64,050 
07,568 

Total  freights  Yazoo  and  tribu- 
taries   

220, 591 

248. 181 

199, 452 

200, 226 

161,638 

Rstimated  value 

$4,806,000 

$8, 314, 000 

$4, 329, 000 

$7,351,500 

$6,315,276 
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The  Georgia  Pacific  division  of  the  Sonthern  Railway  crosses  Yazoo  River  at  Fort 
Loringy  5  miles  below  Greenwood,  and  the  Yazoo  and  Mississippi  Valley  Railroad 
crosses  about  15  miles  above  the  mouth.  The  latter  has  a  branch  from  Clarksdale 
to  Minter  City,  on  the  Tallahatchee,  connecting  wjth  a  branch  of  the  Georgia  Pacific 
to  Greenwood.  The  Yazoo  branch  of  the  Illinois  Central  Railroad,  from  Parsons  on 
the  Yallabnsha  to  Jackson,  Miss.,  runs  parallel  to  the  river,  touching  at  GreenwDod, 
Sidon,  Tchula,  and  Yazoo  City,  and  has  a  tap  line  from  Tchula  to  the  main  line  at 
Dorant, 


U  II. 


IMPROVEMENT  OF  MOUTH  OF  YAZOO  RIVER  AND  HARBOR  AT  VICKS- 

BURG,  MISSISSIPPI.       . 

The  shifting  bar  at  mouth  of  Tazoo  Eiver  is  the  most  serious  obstruc- 
tion to  navigation  of  that  stream  and  its  tributaries,  and  boats  that 
could  make  trips  into  the  chief  streams  of  the  Yazoo  Valley  system 
(about  800  miles  of  navigable  waterway)  without  hindrance  are  pre- 
vented at  low  stages  from  entering  or  leaving  without  lightering  across 
the  bar,  and  frequently  navigation  is  closed  altogether. 

The  river  and  harbor  act  approved  September  19, 1890,  provided  the 
sum  of  $5,000  to  "be  used  in  making  a  survey  of  the  Yazoo  River  from 
the  bridge  of  the  Louisville,  New  Orleans  and  Texas  Railway  to  its 
mouth,  for  the  purpose  of  determining  in  what  manner  the  mouth  of 
the  river  can  be  so  improved  as  to  freely  permit  the  passage  through 
the  same,  at  all  seasons  of  the  year,  of  vessels  engaged  in  the  naviga- 
tion of  the  river;  and  said  survey  shall  also  include  an  investigation 
into  the  feasibility  and  advantages  of  making  a  new  mouth  or  outlet 
for  said  river,  by  way  of  Chickasaw  Bayou,  or  otherwise,  together  with 
an  estimate  of  the  cost  of  the  same." 

The  survey  was  made  under  my  direction,  and  the  report  and  maps 
were  submitted  February  4, 1892.  My  report  was  printed  in  House  Ex. 
Doc.  No.  125,  Fifty-second  Congress,  first  sessioii,  and  reprinted  in 
Report  of  the  Chief  of  Engineers  for  1892,  Part  II,  pages  1627-1642. 
The  project  recommended  contemplated  the  formation  of  a  new  outlet 
from  the  former  mouth  of  Yazoo  on  Old  River,  through  the  deep  water 
in  Old  River,  across  the  low  lands  between  Long  and  Barnett  lakes  to 
Lake  Centennial,  around  the  head  of  De  Soto  Island,  along  the  front 
of  Vicksburg,  and  entering  the  Mississippi  River  on  the  channel  side 
at  Kleinston.  A  basis  of  2  meters  below  zero  of  the  Kleinston  gauge 
was  given,  so  that  the  depth  always  should  biB  sufficient  for  boats  that 
can  navigate  Yazoo  River  at  low  water;  the  cut  or  canal  from  Old 
River  to  Lake  Centennial  was  to  be  not  less  than  30  meters  wide,  with 
side  slopes  not  steeper  than  1  upon  2,  unless  it  should  lie  found  better 
to  cut  full  width  for  equal  areas  without  regard  to  side  slopes;  and  the 
greater  part  of  the  material  excavated  in  digging  the  canal  was  to  be 
put  in  Lake  Centennial  below  head  of  De  Soto  Island,  to  make  a  solid 
filling  for  the  new  right  bank  across  the  west  arm  of  the  lake,  which 
was  to  be  revetted  if  found  necessary.  The  West  Pass  .of  Lake  Cen- 
tennial was  to  be  closed  and  filled  to  ordinary  high  water.  Dredging 
was  to  be  carried  through  Lake  Centennial  to  Kleinston.  Along  the 
land  cut  small  levees  were  to  be  built  on  each  side  at  the  limits  of  the 
right  of  way,  and  banks  were  to  be  built  at  the  edges  of  the  berme  for 
footings  for  deposit  of  about  one-third  of  the  material  excavated,  to 
raise  the  low  lands  to  grade  and  prevent  dissipation  of  Yazoo  into  the 
swamp  below  and  thence  across  to  the  lake  and  Mississippi  River.  A 
levee  above  highest  floods  should  be  built  along  left  bank  of  Yazoo 
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River  and  down  wrong  end  of  Old  River  to  join  the  levee  and  embank- 
ment on  left  bank  of  land  cut.  As  Yazoo  River  fills  in  the  lower  sec- 
tion and  scours  as  the  rivers  fall,  it  would  continue  to  fill  but  cease  to 
scour  after  the  new  mouth  i«  opened,  so  that  it  seems  probable  that  a 
dam  will  not  be  needed  below  the  turn  at  head  of  Old  River,  and  with 
this  view  the  work  of  building  such  a  dam  was  put  last,  with  the  expecta- 
tion of  omitting  it  altogether.  The  distance  from  old  mouth  of  Yazoo 
River  at  head  of  Old  River  to  Kleinston  is  14.2  miles;  by  the  new  route 
it  will  be  9.2  miles.  The  original  estimates  of  cost  of  the  work,  on  a 
basis  of  completion  in  3  years,  amounted  to  $1,500,000,  but  were  revised 
in  my  report  for  1893  and  the  amount  reduced  to  $1,200,000. 
Appropriations  have  been  made  as  follows: 


Date  of  act. 

Purport. 

Amount. 

July  13,  1892 

AagastlT,  18M.... 
August  17,  lg»4.... 

Improvinff  mouth  of  the  Yazoo  River,  Mississippi,  in  accordance  with 
{Oan  of  Capt  J.  H.  WiUard.  dated  February  4,  1892,  contained  in 
House  Ex.  Jkm.  "So,  125,  Fifty-second  Congress,  first  session,  includ- 
ing borings  and  gauges. 

Improving  mouth  of  the  Yazoo  River,  Mississippi,  continuing  im- 

willard,  as  set  out  in  House  £x.  Doc.  No.  125,  Fifty-second  Con- 

Improving  harbor  at  Vicksburg,  Miss.,  not  inoludiug  work  at  Delta 
Foint.  ta.,  continuing   improvement  under  the  airection  of  the 
Secretary  of  War. 

Total 

♦$75,000 
225,000 
40,000 

340,000 

*  Should  the  Secretary  of  War  be  unable  to  obtain  such  right  ot  way  as  may  be  necessary  in  the 
prosecution  of  this  work,  ui>on  reasonable  terms,  by  agreement,  purchase,  or  voluntary  conveyance,  he 
ne  is  hereby  authorized  to  apply  at  any  term  of  tne  circuit  or  district  court  of  the  United  States  for 
the  western  division  of  the  southern  district  of  Mississippi,  and  in  the  name  of  the  United  States 
institute  and  carry  on  proceedings  to  condemn  such  lands  as  may  be  necessary  for  right  of  way  as  afore- 
said, and  in  such  proceedings  said  court  shall  be  governed  b^  tho  laws  of  the  State  of  Mississippi,  90 
far  as  the  same  may  Ix^  applicable  to  tho  subject  m  condemning  private  property  for  public  use. 

As  the  plan  submitted  in  House  Ex.  Doc.  No.  125,  Fifty-second  Con- 
gress, first  session,  contemplated  dredging  Vicksburg  harbor  to  a  depth 
of  2  meters  below  zero  of  the  Kleinston  gauge,  in  diverting  the  mouth 
of  the  Yazoo  River  by  way  of  the  new  outlet,  the  appropriation  for  the 
harbor  at  Vicksburg  must  be  applied  to  carrying  out  that  plan,  and 
the  two  items  by  act  of  August  17, 1894,  treated  in  a  single  project. 

The  amount  expended  to  June  30, 1894,  was  $13,915.21,  and,  with  the 
exception  of  acquiring  and  clearing  and  grubbing  the  right  of  way  for 
the  land  cut,  the  necessary  preliminaries  to  beginning  work  were  com- 
pleted. The  maps  were  finished  on  a  scale  of  1 :  5000,  and  a  final  line 
selected  for  the  excavation  between  Old  Eiver  and  Lake  Centennial, 
along  which  borings  were  made  at  intervals,  extending  below  bottom 
grade  of  the  cut  proposed,  and  the  character  of  the  material  deter- 
mined. The  locations  and  principal  features  of  the  borings  and  their 
characteristics  are  shown  by  the  profile  and  table  accompanying  my 
last  report.  (Report  Chief  of  Engineers,  1894,  pp.  1494  and  1603-1505.) 
The  material  to  be  removed  appears  to  be  the  same  as  that  through 
which  Yazoo  River  flows,  and  I  have  little  doubt  that  the  new  route  will 
change  no  more  than  the  present  river  banks,  except,  perhaps,  for  a 
short  distance  where  the  line  crosses  an  old  river  bed  near  Barnett 
Lake.  There  soft  mud  is  found  at  full  depth,  and  it  may  become  neces- 
sary to  make  the  cut  much  wider  than  intended,  or  perhaps  shift  the 
line  somewhat  to  the  northward  to  avoid  it.  Such  change  should  make 
no  material  difierence  in  the  final  cost. 

The  line  of  precise  levels  of  the  original  survey  from  Kleinston  to 
the  Yazoo  and  Mississippi  Valley  Railroad  Bridge  near  Redwood  was 
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^xtenaed  up  the  river  to  Yazoo  City,  thence  along  the  railroad  to  Green- 
wood, near  head  of  Yazoo  Eiver,  and  thence  westward  along  the  rail- 
road to  the  permanent  benches  of  the  Coast  and  Geodetic  Survey  and 
Mississippi  Eiver  Commission  at  Greenville,  Miss.,  and  discharge 
observations  were  made  and  computed. 

To  furnish  a  base  for  future  levels  on  the  west  side  of  the  dredged 
channel  in  front  of  Vicksburg,  iron  and  vitrified  pipes  and  marking 
points  were  set  at  intervals  and  connected  with  the  system  of  levels, 
definite  reference  points  having  been  established  previously  on  the  city 
side,  as  it  was  believed  by  many  that  the  reduction  in  depth  of  channel 
in  front  of  Vicksburg  was  due  to  deposit  from  Mississippi  River  during 
high  water.  Doubtless  a  portion  of  the  fill  in  successive  years  after 
dredging  operations  had  ceased  was  due  to  silting,  but  it  is  my  opinion 
that  the  soft  material  on  the  sides  of  the  cut  ran  in  and  also  forced  the 
bottom  up  as  the  weight  was  removed,  not  only  by  dredging  but  by  the 
withdrawal  of  water  as  the  river  fell.  Changes  in  elevations  of  pipes 
will  show  this,  while  the  fill  or  scour  may  be  determined  from  the  fixed 
X)oints  on  the  Vicksburg  front  beyond  the  influence  of  the  canal. 

For  the  land  cut  between  Old  River  and  Lake  Centennial,  it  was 
thought  best  on  all  accounts  to  have  ample  right  of  way,  to  give  room 
for  filling  in  with  part  of  the  spoil,  and  to  allow  for  levee  construction 
at  a  safe  distance  from  edges  of  the  cut.  The  cost  of  the  lands  required 
would  be  enhanced  considerably  if  too  small  a  width  were  taken  at  first 
and  more  should  have  to  be  purchased  after  work  was  established,  and 
1,000  meters  was  thought  to  be  the  least  width  prudent  to  allow  for 
enlargement.  This  will  require  about  1,200  acres,  more  or  less,  the  cost 
of  wMch  was  estimated  by  me  at  not  to  exceed  $30,000.  I  considered 
my  duty  limited  to  the  engineering  questions,  and  desired  to  have  com- 
missioners or  an  exx>ert  appointed  to  appraise  the  lands,  who  should  be 
paid  for  their  services  according  to  section  404,  Digest  of  Decisions  of 
Second  Comptroller,  vol.  3,  viz : 

Under  an  act  wbich  provides  for  the  proonrement  of  land,  or  right  pertaining 
thereto,  needed  for  the  site,  location,  constrnction,  or  proseontion  of  works  for 
fortification  and  coast  defenses,  the  Secretary  of  War  is  not  restricted  to  any  par- 
ticular method  of  acquiring  the  same,  but  can,  at  his  discretion,  engage  the  services 
of  an  expert  in  values  of  real  estate  and  pay  him  a  reasonable  fee  from  the  appro- 
priation available  for  the  procurement  of  such  lauds  and  rij^hts. 

My  recoinmendatiou  to  this  effect  was  disapproved,  however,  and  I 
was  directed  to  open  negotiations  with  the  land  owners.  Accordingly 
inquiry  was  made,  the  public  records  examined  for  names  of  owners, 
and  letters  sent  inviting  offers  to  give  the  lands  or  sell  them  at  a  fair 
price.  The  offers  made  were  considered  excessive,  and  letters  again 
were  sent,  asking  revised  prices,  and  in  the  meantime  an  attempt  was 
made  to  estimate  the  values  of  the  lands  from  the  tax  lists,  but  as  the 
taxes  appeared  to  have  been  paid  in  gross,  with  deductions  at  times  on 
account  of  overflows,  they  offered  no  bases  for  estimates.  From  the 
best  information  attainable,  although  at  second  or  third  hand,  the 
offers  generally  were  far  in  excess  of  the  prices  paid  at  latest  transfers. 

An  act  of  the  legislature  of  the  State  of  Mississippi,  approved  Feb- 
ruary 2, 1894,  authorizes  the  governor  to  cede  jurisdiction  to  the  United 
States  over  lands  acquired  for  constructing  levees,  canals,  etc.,  for 
improvement  of  rivers  and  harbors. 

Operations  during  the  fiscal  year  ending  June  30,  1895,  consisted 
chiefly  of  clearing  and  grubbing  Vicksburg  Harbor  to  full  width,  the 
bar  at  head  of  Lake  Centennial,  and  the  land  along  the  proposed  cut 
from  Old  Eiver  to  Lake  Centennial,  details  being  given  in  the  report  of 
Assistant  Engineer  Marshall  herewith. 
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In  October,  1894,  abstracts  of  title,  prepared  after  careful  examina- 
tion of  the  county  records,  were  completed  and  submitted  for  the 
opinion  of  the  Attorney-General  as  to  validity  of  titles,  which  was  given 
February  5, 1895. 

Definite  offers,  obtained  from  the  owners  of  the  lands  to  be  acquired, 
were  sent  the  Department  June  22, 1895,  and  the  purchase  was  author- 
ized by  the  Secretary  of  War  June  29,  with  exception  of  one  tract,  in 
which  case  certain  complications  connected  with  the  title  necessitate  a 
resort  to  condemnation  proceedings.  The  Secretary  of  War,  on  the 
29th  of  June,  also  made  request  to  the  Attomey-Greneral  that  the 
United  States  attorney  for  the  southern  district  of  Mississippi  be 
instruct'Cd  to  prepare  the  necessary  title  papers  for  the  land  to  \>e  pur- 
chased, and  to  institute  proceedings  for  condemning  the  remaining  tract. 
It  is  understood  that  the  date  set  for  the  condemnation  proceedings  is 
August  14, 1895,  and  it  is  hoped  that  the  acquisition  of  all  the  lands, 
and  cession  by  the  State  of  jurisdiction  over  them,  will  be  settled  within 
the  next  few  weeks. 

Work  in  Vicksburg  Harbor  has  been  carried  on  under  the  Mississippi 
Biver  Commission  for  some  years,  but  was  transferred  to  this  engineer- 
ing district  as  part  of  the  general  project  for  diverting  Yazoo  River 
"by  way  of  Chickasaw  Bayou  or  otherwise,"  although  appropriated  for 
by  a  separate  item  in  the  act  of  August  17. 1894. 

Comparison  of  sections  made  before  and  after  the  successive  dredg- 
ing operations  with  the  sections  made  for  purpose  of  final  estimates 
showed  that  the  bottom  always  returned  to  about  the  same  grade  with 
respect  to  the  Eleinston  gauge,  indicating  either  a  fill  by  deposit  or  a 
sinking  of  the  sides  forcing  up  the  bottom  as  the  weight  on  the  bed  was 
reduced  by  the  fall  of  the  river  surface.  To  avoid  doing  the  same  work 
over  and  over  it  seemed  best  not  to  begin  on  this  part  of  the  work  UDtil 
the  lands  should  have  been  acquired  and  cleared,  so  that  the  work 
might  be  done  as  a  whole  so  far  as  the  funds  would  permit,  whether  by 
purchase  of  plant  and  hired  labor  or  by  contract  It  was  decided  also 
not  to  attempt  to  go  below  the  grade  at  which  the  bottom  seemed  to. 
return  after  dredging,  but  to  adjust  the  work  so  as  to  give  the  greatest 
width  possible,  economical  depth  for  dredging  being  considered.  If  the 
opinion  is  correct  that  the  rise  of  the  bottom  is  due  to  weight  on  the 
sides  of  the  cut,  this  method  will  be  most  advantageous,  since  it  will 
remove  the  presumed  cause  of  loss;  for  the  silting  up  is  not  believed 
to  be  at  all  comparable  in  amount  to  that  heretofore  estimated.  The 
delay  on  this  part  of  the  work  for  these  re<asons  has  caused  some  impa- 
tience on  the  part  of  those  who  are  anxious  for  deep  water  in  front  of 
Vicksburg  without  delay,  and  who  judge  progress  by  the  evidence  of 
machines  actually  in  operation.  If  the  work  under  the  Mississippi  River 
Commission  had  been  done  with  the  full  amount  estimated^  I  have  little 
doubt  but  that  there  would  have  been  a  basin  of  sufficient  depth  in 
front  of  V^icksburg,  and  a  good  channel  to  the  Mississippi  at  Kleinston. 
But  the  appropriations  were  small  and  intermittent,  and  the  prices 
under  the  successive  contracts  necessarily  high  to  allow  for  loss  of  time 
and  expenses  in  bringing  dredging  plant  to  Vicksburg  and  taking  it  to 
other  work  or  home  after  funds  were  exhausted. 

Section  2  of  river  and  harbor  act  of  September  19, 1890,  provides — 

That  nothing  contained  in  section  3717  of  the  Revised  Statutes  of  the  United 
States,  nor  in  section  3  of  tbe  river  and  harbor  act  of  August  11, 1888,  shall  be  so 
construed  as  to  prohibit  or  prevent  the  cuninlation  of  two  or  more  works  of  river 
and  harbor  improvement  in  tbe  same  proposal  and  contract,  where  such  works  are 
sitoated  in  the  same  region  and  of  the  same  kind  or  character. 
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The  delay  on  this  part  is  fully  justified  by  the  facts,  as  understood, 
and  the  provision  of  the  act  just  quoted  will  allow  it  to  be  let  advan- 
tageously as  i)art  of  the  whole,  for  after  providing  for  clearing  the  west 
side  of  timber  and  undergrowth  and  a  reasonable  amount  for  engineer 
ing  contingencies,  soundings,  and  measurement,  the  remainder  of  the 
specific  appropriation  would  be  too  small  to  warrant  low  bids  for  the 
work  as  a  separate  section.  It  will  be  to  the  advantage  of  all  parts  of 
the  work  not  to  separate  the  appropriation  into  items,  so  that  opera- 
tions may  be  carried  on  in  diiierent  portions  according  to  the  varying 
stage  of  river.  On  some  accounts  I  believe  it  would  be  better  not  to 
begin  excavation  at  all  until  the  full  amount  is  available,  when  the 
necessary  plant  may  be  bought  or  hired  and  the  work  done  by  day  labor, 
or  a  contract  made  for  doing  the  whole  by  continuous  work,  as  may  be 
judged  most  expedient.  Still  the  total  that  may  be  applied  to  excava- 
tion probably  will  exceed  $240,000,  which  should  last  with  a  liberal 
estimate  for  output  until  the  next  appropriation,  if  made  during  the 
coming  session  of  Congress. 

The  original  estimates  were  made  for  continuous  work,  and  if  this 
improvement  were  transferred  to  the  list  provided  for  in  the  act  known 
as  the  sundry  civil  bill,  I  have  no  doubt  that  it  can  be  done  for  less  than 
the  estimates,  with  the  advantage  of  giving  the  benefit  desired  at  a 
much  earlier  date  than  if  the  method  of  insufficient  appropriations  about 
once  in  two  years  should  be  continued. 

The  question  now  being  considered  is  the  advisability  of  doing  a  cer- 
tain part  of  the  land  cut  where  the  ground  is  highest  by  scrapers,  so 
that  the  dredges  may  operate  over  the  highest  portions  during  high 
stages,  entering  as  the  water  rises  and  withdrawing  to  the  lower  por- 
tions as  it  falls.  Cutting  down  the  high  ground  at  the  west  end  of  the 
land  cut  near  Old  Kiver  and  toward  the  eastern  end  near  the  old  bank 
of  the  Mississippi  River,  now  on  the  west  side  of  Lake  Centennial,  to  a 
grade  corresponding  to  about  30  feet  on  the  Kleinston  gauge,  would  give 
a  bottom  grade  about  18  feet  below  extreme  high  water,  and  thus  pre- 
vent delays  during  the  higher  stages.  This  would  require  the  removal 
of  about  200,000  cubic  meters,  more  or  less,  and  to  judge  by  the  prices 
lately  bid  on  levee  work  on  Yazoo  and  Tensas  fronts  the  expense  should 
not  be  great.  The  cut  should  be  about  120  meters  wide  at  top,  and  the 
hanl  such  as  to  leave  a  berm  not  less  than  100  meters  on  either  side. 
The  spoil  may  be  used  to  form  small  levees  to  inclose  settling  basins  if 
the  hydraulic  method  of  dredging  should  be  adopted,  and  afterwards  in 
building  the  levees  which  are  contemplated  in  the  project.  The  question 
will  be  submitted  to  the  Chief  of  Engineers  for  action  at  an  early  date. 

The  results  of  the  borings  indicate  that  there  are  no  masses  of  logs 
or  rock  under  the  land  between  the  lake  and  Old  River,  and  that  the 
material  is  without  cohesion  and  of  a  character  specially  adapted  to 
hydraulic  dredging.  With. this  method  the  output  per  engine  hour 
should  be  large,  and  estimating  from  the  work  on  the  Chicago  Drain- 
age Canal,  with  due  allowance  for  delays,  moving,  etc.,  not  less  than 
100,000  cubic  meters  per  month  should  be  stipulated  from  a  hydraulic 
dredge  of  50-centimeter  section  pipe  (say  18  to  20  inch  machines  as 
rated),  through  300  meters  of  discharge  pipe.  By  adjusting  the  posi- 
tion of  the  dredges  to  the  stage  of  river  the  lift  may  be  kept  within 
reasonable  limits,  and  under  such  favorable  conditions  the  output  may 
be  increased  perhaps  50  per  cent  or  more. 

The  early  completion  of  the  large  dredge  for  the  Mississippi  Kiver 
Commission  is  awaited  with  interest,  and  it  is  hoped  and  believed  that 
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the  resalts  will  be  of  yalae  in  determining  the  best  method  to  prosecute, 
and  to  decide  the  qaestion  aa  to  the  advisability  of  purchasing  plant  or 
of  letting  the  work  out  under  contract. 

In  clearing  the  lands  a  large  amount  of  very  heavy  timber — oak,  black 
gum,  and  |)ecan — was  encountered,  too  heavy  to  be  hauled  oat  by  team, 
and  therefore  it  was  decided  to  leave  it,  buoys  being  attached  by  wire, 
until  tbe  next  high  water,  when  the  snag  boats  can  tow  it  out.  The 
lighter  timber  will  have  become  thoroughly  dried  out  and  will  float  away 
on  rising  water,  and  can  be  collected  and  rafted  by  the  same  means 
and  secured,  to  prevent  forming  jams  in  the  channel.  A  considerable 
amount  of  timber  Las  been  cut  into  suitable  lengths  and  cribbed,  which 
which  will  be  treated  in  the  same  way,  except  that  it  will  be  towed  into 
pla-ce  to  form  a  line  across  Lake  Centennial  and  weighted  down  by 
deposit  of  dredged  spoil,  to  make  the  foundations  of  a  dam  in  the  lake. 

Work  in  progress  at  the  end  of  the  fiscal  year  consisted  in  cutting  a 
ditch  from  Barnett  Lake  into  Willow  Bayou  to  lower  the  lake  surface 
and  drain  the  contiguous  land  to  permit  the  clearing  and  grubbing  to 
go  forward. 

All  of  this  work  has  been  exceeedingly  heavy,  and  as  it  was  of  a  kind 
difficult  if  not  impracticable  to  do  by  contract,  it  is  gratifying  to  know 
that  it  has  cost  less  than  estimated  and  very  much  less  than  the  gen- 
eral estimates  of  contractors  for  levees.  The  work  has  been  done  in  a 
broad-gauge  way  and  explosives  used  liberally.  The  original  estimates 
were  $45  per  acre  for  clearing  and  $450  per  acre  for  grubbing.  The 
expenditure  thus  far,  and  the  heaviest  part  has  been  done,  averages 
$193.15  per  acre,  as  against  $544U>0  per  acre  under  levee  estimates  of 
$125  per  square  (100-foot  side).  The  explosives  were  graded  according 
to  the  work  to  be  done;  the  high  explosives  for  splitting  and  destroy- 
ing and  the  slower  compound  for  upheaval.  Laflin  &  Band's  magneto- 
batteries  and  standard  platinum  fuses  have  been  used  for  ignition.  It 
is  also  gratiiying  to  be  able  to  state  that  no  accidents  have  happened. 

Statement  of  cost  of  explosives  used  on  the  work: 

Judson  powder,  26,387^  pounds $3,270.68 

Dynamite,  7,794  pounds 975.78 

Piatinnm  fuses,  13,450 344.95 

Total 4,591.41 

A  set  of  bromide  prints,*  from  negatives  taken  with  kodak,  is 
appended,  to  illustrate  the  general  character  of  the  work. 
The  amounts  expended  during  the  year  were: 

For  Yazoo  River  at  mouth $26, 145. 34 

For  harbor  at  Vicksburg 3,657.22 

Total 29,802.56 

The  original  estimate  for  tbe  whole  work  was 1,500,000.00 

The  revised  estimate  of  1893,  on  basis  of  continuous  work,  was 1,  200,  000. 00 

Amount  that  has  been  appropriated 310, 000. 00 

Balance  required  to  complete 860, 000. 00 

•  Not  printed. 
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Money  statement. 

July  1,1884,  balance  unexpended $61,084.79 

Amount  appropriated  by  act  of  August  17,  1894 265, 000. 00 

326,084.79 
June  30,  1895,  amount  expended  during  fiscal  year 29, 802. 56 

July  1,  1895,  balance  unexpended 296,282.23 

July  1,  1895,  outstanding  liabilities 589.99 

July  1,  1895,  balance  available 295,692.2+ 

{Amount  (estimated)  required  for  completion  of  existing  project 860, 000. 00 
Amount  thatcan  be  profitably  expended  in  fiscal  year  ending  JuneSO,  1897  860, 000. 00 
Submitted  in  complianoe  with  requirements  of  sections  2  of  river  aud 
harbor  licts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


beport  of  mr.  h.  m.  makshall,  assistant  engineer. 

Unitkj>  Statks  Engineer  Office, 

Ficksburg,  Miss.,  June  £9, 1895. 

Captain  :  I  have  the  honor  to  report  on  improvement  of  Yazoo  River  at  the  mouth 
and  of  Vicksburg  Harbor,  which  are  separate  works  in  name  only. 

When  the  river  had  fallen  last  August  to  nearly  zero  on  Kleinston  gauge  a  party 
was  sent  to  the  mouth  of  Yazoo  to  take  discharge,  slopes,  and  soundings.  Table  1 
gives  the  results. 

Property  lines  were  traced  on  the  ground,  aud  the  amount  of  land  to  be  acquired 
from  present  proprietors,  eight  in  number,  was  ascertained  to  be  495.55  hectares. 
Abstracts  of  all  conveyances  of  record  were  prepared. 

The  base  line  and  cross  sections  marked  on  the  mud  bar  alongside  the  Vicksburg 
Harbor  Canal,  and  leveled  over  in  December,  1893,  were  relev^ed  over  December, 
1^4.  The  points  had  been  marked  by  iron  pins  and  elevations  taken  on  top  of  the 
pins.  Two  hundred  and  ninety  pins  were  found.  The  levels  were  run  from  perma- 
nent benches,  and  formed  a  system  of  loops  within  the  work.  There  was  no  dis« 
crepancy  in  the  levels  greater  than  a  centimeter,  and  the  elevations  of  the  points 
were  accepted  as  correct  without  any  adjustment.  Table  2  and  table  3  give  tlie 
reaults  arranged  according  to  the  differences  in  elevation,  and  location  with  refer- 
ence to  the  base:  in  the  former  along  the  base  or  within  strips  parallel  thereto,  and 
in  the  latter  witnin  strips  perpendicular  to  the  base.  The  base  was  measured  from 
the  river  and  parallel  to  the  canal  about  180  meters  from  the  edge  of  the  top 
bank.  It  will  be  noticed  that  the  bar  sunk  more  audmore  as  the  distauce  from  base 
increased,  until  the  edge  of  the  canal  bank  was  passed,  and  that  longitudinally  the 
sinking  was  greater  the  farther  the  point  from  tbe  present  river  bank.  Small  as 
the  average  sinking  is,  24  millimeters,  it  is  sufficient  to  account  for  12,000  cubic 
meters  cone  from  between  the  base  and  the  canal  within  the  year;  yet  during  this 
intervaino  dredging  was  done.  How  far  the  sinking  extended  beyond  the  limits  of 
the  area  leveled  over  is  of  course  conjectural,  and  yet  if  the  sum  total  of  the  sinking 
could  have  been  ascertained  it  appears  that  it  would  not  account  for  all  the  fill  in 
the  canal.  For  in  the  basin  at  the  head  of  the  canal  the  fill  was  least,  while  over 
the  adjacent  bar  the  sinking  was  greatest.  The  surface  of  the  bar  seems  to  have 
remained  at  about  the  same  elevation  since  1890,  which  proves  that  any  sinking  is 
made  up  for  by  a  deposit.  That  the  bar  was  formed  by  heavy  annual  deposits  is  of 
course  well  known,  out  that  the  rate  was  uniform,  or  that  it  is  now  anything  like  as 
much  as  formerly,  appears  quite  unreasonable.  The  sectionsmade  from  time  to  time, 
while  dredging  was  going  on  subsequent  to  1890,  have  been  replotted  and  arranged 
0o  as  to  show  to  the  eye  the  changes  efi'ected  by  the  natural  aud  mecbnuical  forces 
at  work.  During  the  period  1891, 1892,  aud  1893,  it  is  plain  that  while  the  dredging 
gained  considerably  in  deepening  the  canal,  in  each  interval  between  the  working 
seasons  a  large  part  of  the  previous  depth  was  lost,  and  there  was  no  hope  for  a  perma- 
nent depth.  After  dredging  was  abandoned  the  bottom  soon  returned  to  the  condition 
which  existed  before,  and  is  now  about  4  meters  above  extreme  low  water.  The 
material  forming  this  bar  is  a  fine  silt,  except  on  top  and  near  the  mouth  of  the  canal, 
where  it  is  sand,  which  when  wet  forms  an  ooze,  and  below  the  plane  of  permanent 
saturation  flows  in  as  the  pressure  is  withdrawn  by  the  fall  in  the  water.    A  flowing 
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stream  of  water  through  the  caaal^  if  it  has  sufficient  width  and  Tolume,  will  carry 
away  this  ooze,  aud  gradually  the  settling  bank  will  form  an  envelope  preventing 
further  inflow.  No  difficulty  of  this  character  will  be  encountered  on  the  canal 
route  from  the  head  of  Lake  Centennial  to  Old  River,  except  for  a  short  distance 
through  the  tlat  bar  at  both  ends. 

Work  in  the  field  began  this  season  iu  October.  A  base  along  the  whole  route  has 
been  measured  with  a  steel  tape,  and  reference  points  marked  with  vitriHed  pipe 
filled  with  cement  3et  every  50  meters.  Along  the  route  between  Lake  Centennial 
and  Old  River  these  pipes  have  been  set  on  both  sides  of  the  line  100  meters  from 
the  center  line.  Signs  made  of  sheet  iron  with  the  section  number  painted  on  will 
be  riveted  to  pieces  of  half-inch  gas  pipe  and  erected  on  poles  at  each  reference 
point,  so  as  to  be  above  high  water.  These  poles  are  made  up  of  sections  of  gas 
pipe  increasing  in  diameter  with  the  height  required. 

Actual  work  of  construction  began  in  October  with  a  small  force  cutting  willows 
on  the  mud  bar  along  the  harbor  canal.  These  willows  were  of  several  years'  growth^ 
and  some  were  as  large  as  2^  decimeters  in  diameter.  From  year  to  year  a  deposit 
had  made  around  the  bodies,  burying  the  limbs  and  indncing  the  growth  of  innu- 
merable roots  A  tap  root  was  thus  made  from  1  to  3  meters  deep  with  a  mass 
of  lateral  roots.  An  attempt  was  made  to  pull  them  up  by  means  of  a  lever  with 
block  aud  tackle  attached  and  four  horses  pulling  on  the  hauling  line.  The  power 
was  multiplied  one  hundred  fold,  but  failecl  to  even  loosen  a  stump,  though  a  three- 
quarter  inch  chain  broke  repeatedly  under  the  strain.  Finally  digging  and  blasting 
with  dynamite  and  Judson  powder  were  resorted  to  with  suocess.  The  average  cost 
of  removing  1,878  stumps  was  59  cents  each. 

After  clearing  and  grubbing  the  harbor  bar,  work  was  continued  between  Lake 
Centennial  and  Old  River.  The  timber  was  felled  the  entire  distance  and  for  200 
meters  width.  Of  course  through  the  cleared  field  next  to  Old  River  and  through 
Bamett  Lake,  together  about  1,200  meters  in  length,  tio  cutting  was  necessary. 
Small  limbs  and  tops  were  cut  up  and  burned,  and  the  bare  tree  trunks  left  to  be 
floated  away  during  next  high  water.  It  was  anticipated  that  the  heavy  oak,  gum, 
sycamore,  etc.,  would  not  float,  so  cables  of  No.  9  wire  were  twisted  around  them 
and  floats  of  light  wood  were  attached,  the  cable  being  left  long  enough  to  reach 
above  high  water.  As  there  has  been  no  high  water  this  year  the  tree  trunks  could 
not  be  moved. 

Grubbing  and  blasting  to  get  rid  of  the  stumps  was  begun  and  prosecuted 
vigorously  as  soon  as  the  felling  was  completed.  About  2,500  willow  stumps  were 
destroyed  on  the  mud  bar  at  the  head  of  Lake  Centennial  at  a  cost  of  54  cents  each. 
All  stumps  have  been  removed  between  Barnett  Lake  and  Old  River,  a  distance  of 
1,000  meters,  save  and  except  those  within  the  banks  of  the  lake  where  work  cannot 
be  prosecuted  until  the  lake  is  drained.  Between  Barnett  Lake  aud  the  bar  at  the 
head  of  Lake  Centennial  the  work  has  not  been  confined  to  contiguous  sections 
because  of  water  iu  the  sloughs,  but  the  equivalent  of  600  meters  in  length  has  been 
grubbed,  and  there  remain  about  1,000  meters  to  be  done  in  addition  to  700  meters 
on  the  bar.  In  extent  about  half  the  grubbing  is  finished,  but  by  far  the  heaviest 
portion  is  completed. 

Each  section  is  1  hectare  in  extent,  and  the  cost  of  the  work  per  section  is  on  pn 
average  as  given  below  : 

Felling  timber $30 

Piling  and  burning 41 

Grubbing 290 

Blasting 119 

Total 480 

Vary  respectfully,  your  obedient  servant, 

H.  M.  Marshaix.  A88Utant  Engineer, 

Capt.  J.  H.  WiLLARD,  • 

Corps  of  Engineers^  F.  S.  A, 
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Table  1. — Diacharge  ohaervations  in  Tcizoo  River  at  mouth  {current  meter). 


Date. 


18M. 


Aug.  28. 

30. 

31 
Sept.    3. 

6, 


i 
Maxi- 

Area. 

mum  mid- 
depth 
velocities. 

Square 

fneUrt, 

Meim-g. 

115 

2.12 

132 

2.28 

148 

2.24 

134 

2.27 

139 

2.12 

132 

2.20 

Dis- 
charge. 


Elevation  of  water  nnrface, 
Cairo  datnm 


Discharge  section 


Change 
in  water 
surface 
per  hour 
for  pre- 
vious 24 
hours. 


2,850 
meters 

above 
mouth. 


Cubic 

meter: 

Metere. 

174 

21.89 

205 

21.87 

163 

21.88 

165 

21.88 

156 

21.87 

166 

21.85 

Tab 

LB  2. 

M 

elevation. 

0. 

Oto 
25. 

25  to 
50. 

50  to 
75. 

75  to 
lUO 

100  to 
125. 

125  to 
150. 

150  to 
175. 

175  to 
206.7 

Total. 

Meter; 
fO.19 

No. 

1 

No. 

No. 

No. 

No. 

No. 

No. 

No, 

Ko.^ 

0.12 



1 

0.09 

1 

0.08 

1 

1 

Baised \  o  07 

i 

0.06 
0.03 
0.02 
O.Ul 

1 

1 

1 

1 

i' 

1 
1 

I 

2 

4 

3' 

1 

1 

2 

\ 

18 
12 

4 

3 

8 
8 
3 
5 

1 

8 

i 

6 
5 
0 
6 

\ 

10 

Unchanged  _ .  -n_  on 

8 
5 
3 
6 
6 
5 

4 

4 
7 

4 
5 

1 
1 
1 

37 

0.01 
0.02 
0.03 
0.04 
0.05 
0.06 
0.07 
0.06 
0.09 
0.10 
0.11 
0.12 
0.13 
0.22 

4 
8 
5 
3 

4 

i' 

2 
4 
3 
7 
5 
1 

67 
52 
40 
36 
19 

1 

4 

Sunk 

1 

1 

1 



1 
2 

1 
1 

2 

1 

*    A 

1 

1 
1 

i* 



1 

1 

^ 

Mean  sink,  m 

etera. 

0.0129 

0.0020 

0.0192 

0.0243 

0.0200 

0.0336 

0.0325 

0.0386 

0.0262 

0.024 

Tablk  3. 


Diffarenoe  of  eleva- 
tion. 


UeUre. 

ro.i9 
0.12 

0.09 
0.08 
...  0.07 
0.05 
0.03 
0.02 
0.01 


Distance  ftrom  river,  meters. 

50  to 
300. 

350  to 
600. 

650  to 
900. 

950  to 
1,200. 

1,250  to 
1,500. 

1,550  to 
1,800. 

1,850  to 
2.100. 

Total. 

No. 

No. 

No. 

1 

No. 

No. 

No. 

No. 

No. 

1 
1 

1 

1 
2 

1 
1 

1 
1 
7 
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Table  3. — IH$charge  oheervations  in  Tatoo  River  at  mouth  (current  meter) — Continued. 


&0  to 
300. 

No. 
14 
11 

4 
3 

1 

Distance 

from  river, 

050to    1 
1,200. 

meters. 

1.250  to 
1,500. 

tlon. 

350  to          650  to 
600.             900. 

1,550  to 
1.800. 

1,850  to 
2,100. 

Total. 

M 

TJncbanged  — 

fieri. 
.0.00 

ro.oi 

0.02 
0.03 
0.04 
0.05 
0.06 
0.07 
0.08 
0.09 
0.10 
0.11 
0.12 
0.13 
0  22 

No. 
13 
15 
6 

3 
2 

1 

No. 
3 

^t 

9 

7 
3 

1 
No. 

»i 

12 
12  , 

l\ 

1 

li 

No. 
1 
8 
13 
3 
9 
3 
2 
3 

10 

No. 

5 

2 

5 
2 
5 

No. 
37 
57 
52 
40 
36 
10 

5 

Sank 

1 

4 

9 

I  1 

i' 

1 

1 
1 
1 

4 

1 
1 

2 

1 

8 

1 

2 

::::::::::| 

1 



1 

1 

1 

^   0.0063 

1" 

Mean  Rink,  met 

ers... 

0. 0107 

0.0259 

0.0247 

0.0206 

0.0426 

0.0470 

0.024 

U    12. 


IMPROVEMENT  OF  TCHULA  LAKE,  MISSISSIPPI. 

Tcbula  Lake  or  River  is  the  name  given  to  the  east  and  narrowest 
branch  of  the  Yazoo  River,  where  it  divides  in  passing  Honey  Island. 
It  is  wliolly  within  Hohnes  County,  Miss.,  and  is  about  00  miles  lon^. 
Honey  Island  is  about  100  miles  above  the  mouth  of  Yazoo  River,  and 
fertile  plantations  join  ea<*h  other  along  its  banks,  their  annual  product 
being  estimated  at  about  20,000  bales  of  cotton.  When  the  water  is 
high  enough  to  enable  the  Yazoo  and  Tallahatchee  steamboats  to  cross 
the  bars,  they  make  trips  through  the  lake. 

In  accordance  with  requirements  of  river  and  harbor  act  of  March  3, 

1879,  an  examination  of  the  lake  was  made  that  year  with  a  view  to  its 
improvement,  and  the  principal  obstructions  to  navigation  were  found 
to  be  snags  and  logs  in  the  lower  part,  and  leaning  timber  and  shore 
snags  along  both  banks,  from  the  head  to  the  foot  of  the  island.  The 
project  contemplated  removing  these  obstructions  to  permit  light  draft 
boats  to  enter  the  lake  earlier  in  the  season,  and  the  estimated  cost  was 
$10,000  if  done  in  one  low  water  season.    (Report  Chief  of  Engineers, 

1880,  pp.  1350, 1351.)  The  work  is  of  such  nature  that  it  must  be  gone 
over  to  remove  obstructi(ms  that  are  added  from  time  to  time. 

riie  ai)propriations  have  been  as  follows : 


By  act  of— 

September  19,  1890 $3, 000 

.Inly  13,1892 3,0(K) 

Angust  17,  1894 3,000 

Totjil 21,000 


By  art  of— 

March  3,  1881 $3,000 

Auj2:uBt2,  1882 2,500 

Julv5,  1884 1,500 

An^nstS,  18S6 2,000 

August  11,  1888 3,000 

Operations  have  been  carried  on  by  hired  labor.  Work,  commenced 
at  the  head  of  the  lake  July  16, 1881,  and  was  carried  down  to  the  foot, 
suspended  September  8,  1881,  and  consisted  of  cutting  and  girdling 
leaning  timber  and  removing  the  worst  snags.  It  was  resumed  at  the 
mouth,  September  1,  1882,  and  carried  up  to  the  head  of  the  lake,  and 
suspended  the  middle  of  November,  1>82.  Nothing  was  done  the  fol- 
lowing season,  as  no  funds  were  available,  but  December  22, 1884,  work 
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WBS  resumed  at  the  head  of  the  lake  and  carried  down  to  the  foot,  and 
saspended  February  11, 1885.  Tbe  next  work  wa8  done  by  the  U.  S. 
Bn^hoskt  Meigsj  which  was  employed  December  19-25, 1886,  and  April 
11-30, 1887,  in  removing  the  heavier  obstructions  and  clep^riiig  a  good 
navigable  channel  90  feet  wide  for  a  distance  of  44  miles.  February 
1-10, 1889,  the  Meigs  was  employed  again,  and  worked  from  the  foot  to 
the  head  of  the  lake  and  back,  removing  the  heavier  obstructions,  after 
which  operations  were  suspended  until  the  water  should  fall  sufficiently 
for  a  chopxjing  party  to  commence  clearing  the  banks,  but  as  a  favora- 
ble opportunity  for  advantageous  expenditure  of  the  small  balance 
available  was  not  presented  during  the  following  season,  nothing  was 
done  until  December  10, 1890,  when  the  Meigs  was  used  for  the  succeed- 
ing ten  days  in  removing  snags,  tree  slides,  etc.,  from  the  channel. 
August  18, 1891,  a  chopping  party  commence<l  work  at  the  head  of  the 
lake  and  continued  downstream  to  Dunbarton,  about  15  miles  above 
the  mouth,  where  it  was  suspended  December  16, 1891,  the  available 
funds  being  exhausted.  Operations  during  this  period  consisted  of 
clearing  the  brush,  which  had  grown  so  rapidly  and  to  such  extent  that 
in  many  places  the  channel  did  not  exceed  50  feet  In  width,  cutting  shore 
snags  and  logs,  felling  and  girdling  leaning  timber  on  both  banks,  and 
removing  snags  from  the  channel. 

This  work  gave  greater  ease  and  safety  to  navigation,  but  the  period 
of  navigation  was  not  prolonged,  owing  to  enlargement  of  bars  in  the 
lake. 

In  the  fiscal  year  ending  June  30, 1895,  operations  were  continued  as 
follows: 

January  12-15, 1895,  the  quarter  boat  previously  used  in  Big  Black 
River,  Mississippi,  was  towed  by  the  IT.  S.  steamer  Thos.  B,  Florence  from 
Vicksburg,  Miss.,  to  foot  of  the  lake.  A  chopping  party  was  organized 
and  work  commenced  at  once,  under  the  supervision  of  Overseer  John 
Schuh.  January  15  to  March  11  operations  were  carried  from  the  mouth 
of  the  lake  upstream  to  Graves  Place,  about  6  miles  below  the  town  of 
Tchula.  High  stages  caused  suspension  of  work  March  12  to  May  20, 
but,  the  water  having  fallen  sufficiently,  it  was  resumed  the  latter  date 
and  carried  to  head  of  the  lake  June  10.  The  lower  portion  of  the  lake, 
for  about  15  miles,  was  found  much  obstructed  by  leaning  trees,  a  heavy 
growth  of  willows  and  brush,  the  latter  encroaching  upon  tbe  channel 
until  at  places  it  was  scarcely  40  feet  in  width,  and  by  jams  of  drift. 
Above  Dunbar  ton,  where  work  was  suspended  in  1891,  obstructions  were 
not  so  heavy  or  numerous.  Prom  Stonewall  to  Richardson  Landing, 
called  the  "nine-mile  bend"  (one-fourth  mile  across  the  neck),  and  above 
as  far  as  Quafaloma  the  channel  was  narrow,  having  grown  up  with 
brush,  and  was  obstructed  by  caved-in  and  fallen  trees  until  it  was  diffi- 
cult for  steamboats  to  pass  Without  damage  to  upper  works  or  risk  of 
raking  freight  off  the  guards.  Fallen  trees  were  destroyed  witii  dyna- 
mite, leaning  timber  was  cut  and  removed,  the  brush  cleared,  and  the 
trees  along  the  banks  deadened,  giving  a  good  navigable  channel  in  this 
stretch.  From  Quafaloma  to  Mileston  less  shore  work  was  required,  but 
snags  and  stumps  vrere  numerous.  Above  Mileston  to  Marcella  the  lake 
widens  and  shoals,  the  channel  at  low  water  being  narrow,  but  at  the 
stages  at  which  boats  run  there  is  no  difficulty  in  passing  this  stretch. 
Black  Creek  enters  on  the  left,  about  a  mile  above  Mileston,  and  a  bridge 
which  had  come  out  of  that  stream  on  a  freshet  and  lodged  in  the  lake 
about  200  yards  below  was  destroyed  with  explosives.  From  Marcella 
to  a  point  about  2  miles  above  Tchula  the  lake  generally  is  wide  and 
deep  with  little  current  at  ordinary  stages,  though  rather  crooked  at 
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places,  aud  in  this  stretch  a  great  many  suags  and  trees  that  had  blown 
into  the  stream  were  removed.  From  the  hitter  point  to  Oregon  the 
stream  narrows,  with  short  bends  grown  ui>  with  small  trees  and  brush, 
which  were  cleared.  Where  Horseshoe  Bayou  enters,  on  the  right,  two 
side  jams  were  broken  up  and  pulled  ashore.  Above  the  bayou  to  Lin- 
den the  stream  is  narrow  and  was  much  obstrucU'd  by  snags  and  logs. 
From  Linden  to  Crescent  it  widens  and  makes  a  long  bend  of  about  8 
miles,  and  above  Crescent  to  head  of  the  lake,  about  8  miles,  it  uar* 
rows  again.  Obstructions  were  numerous  along  this  stretch.  The 
lake  at  its  head  is  connected  with  Yazoo  Kiver  by  a  canal  about  half  a 
mile  long,  as  well  as  the  natural  channel,  and  as  boats  run  through  both 
at  high  stages  they  were  thoroughly  cleared  of  obstructions. 

Jane  11  the  party  turned  back,  to  work  over  the  lake  again,  removing 
all  obstructions  passed  on  the  way  up,  and  at  the  close  of  the  year  opera- 
tions had  been  carried  down  to  Mileston. 
•   The  following  is  a  summary  of  the  work  done  during  the  year: 

Bnags  removed  from  channel 4,752 

Stumps  cut  and  blown  up 2,912 

Shore  snags  removed 1,285 

Lo^scutaud  blown  up 6,044 

Jams  removed 2 

Side  jams  removed 21 

Leaning  trees  removed 24,427 

Leaning  trees  topped 71 

Trees  girdled 32,640 

Square  yards  willows  and  brush  cut 3,236 

Wrecks  removed,  viz:  Photographer's  boat  at  Watson  Landing  February  23,  and 
Black  Creek  bridge  March  4. 

The  expenditure  of  the  available  balance  should  put  the  stream  in 
safe  navigable  condition,  so  that  further  work  will  not  be  required  for 
several  years. 

Money  statement 

July  1, 1884.  balance  unexpended $2, 946. 18 

Amount  appropriated  by  act  of  August  17,1894 3,000.00 

5,946.18 
June  30, 1895,  amount  expended  during  fiscal  year 4,322.07 

July  1, 1895,  balance  unexpended 1,624.11 

July  1, 1895,  outstanding  liabUities 9.00 

July  1, 1895,  balance  available 1,615.11 


COMMZRCIAL  STATISTICS. 

The  lake  was  reported  navigable  January  15  to  May  15,  1895. 
List  of  Bien^wheel  eUamhoats  that  navigated  Tokula  Lake  in  thefieoal  year  1895, 


Draft. 


Ksme. 


Blanks  Cornwall 

Dea  Arc 

Birdie  BaUey... 


ITrom  ■ 


11 


Vicksbnr  f(  throagh  lake ...  25 
Yasoo  City  through  lake. . !  6 
....do..... I  15 


107 
20 
52 
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Summary  of  commerce  reported. 


1945 


Articles. 

18M-95. 

1893-94. 

Tom. 
1,300 
2,650 
37 
3,530 
710 
1,300 
1,120 
1,110 

1892-93. 

1891-02. 

1890-81. 

■Ootton      .•.•.■••>•••••••••••••••••••.••• 

Tom. 

1.025 

3,250 

13 

3,021 

800 

1,500 

650 

1,219 

Tons. 

1.102 

1,805 

26 

1,270 

Tom. 

1,350 

2,505 

24 

1,46. 

Tons. 
1,500 
2,100 
27 

Oottonaeed.... ... 

Liivestock 

ItUiuber - 

1.230 

8,616 

500 

Staven  

I'rovisloDS  ........................................ 

815 
310 
750 

1,065 
1,110 
1,360 

Onun 

600 

700 

Total 

12,078 

11, 757 

6,078 

8,864 

10,272 

lifltliniit^  valn« .,,  ,--,.-,,, 

$750,000 

$684,000 

$243,000 

$537,000 

$492,000 

Tbe  Yazoo  branch  of  the  Illinois  Central  Railroad  from  Parsons,  on  th«  Yalla- 
bnsha,  to  Jackson,  Miss.,  rans  ]^arallel  to  the  lake,  has  a  tap  line  from  Tchala  to  the 
main  line  at  Durant,  and  has  diverted  a  large  amount  of  business  formerly  done  by 
Atoamboats. 


U13. 
IMPROVEMENT  OF  TALLAHATCHEE  RIVER,  MISSISSIPPI. 

Tbe  head  waters  of  Tallahatcbee  River  are  in  Tippah  County,  in 
northern  Mississippi,  whence  it  flows  in  a  general  southwesterly  direc- 
tion through  the  counties  of  Uniou,  Lafayette,  and  Panola,  joins  Gold- 
water  Biver  in  Quitman,  and  then,  as  the  main  stream,  flows  in  a 
southerly  direction  through  Tallahatchee  and  Leflore  counties,  and 
unites  with  the  Yallajjusha  in  forming  Yazoo  River. 

Under  river  and  harbor  act  of  June  18, 1878,  an  examination  was 
made  that  year,  and  the  project  based  thereon  contemplated  improve- 
ment of  low-water  navigation  of  the  river  from  its  junction  with  tbe 
Cold  water  to  the  mouth,  a  distance  of  about  100  miles,  by  removal  of 
snags,  sunken  logs,  and  leauing  timber,  and  the  wreck  of  the  steamer 
Star  of  the  West,  8  miles  above  the  mouth.  The  estimated  cost  of  the 
work  was  $40,000,  if  completed  in  two  consecutive  low-water  seasons. 
(Report  Chief  of  Engineers,  1879,  pp.  982-986.) 

The  following  appropriations  have  been  made: 


fiv  act  of— 

March  3,1879 $6,000 

June  14,1880 9,000 

March  3, 1881 3,000 

August  2,1882 3,000 

July  5, 1884 3,000 

August  5,1886 3,500 


I  By  act  of— 


August  11, 1888 $5,000 

September  19, 1890 5, 000 

Julyl3,1892 5,000 

August  17, 1894 4,000 


Total 46,500 

By  the  terms  of  the  acts  $5,000  of  the  appropriation  of  1880,  $2,000 
of  the  appropriation  of  1881,  and  all  of  tbe  appropriation  of  1882  were 
required  to  be  expended  above  the  mouth  of  Cold  water  to  Batesville, 
in  the  part  known  as  the  Little  Tallahatchee,  which  was  not  included 
in  the  original  project  or  estimate  of  cost. 

The  improvement  was  commenced  at  the  moutb  September  18, 1879, 
by  the  U.  S.  snag  boat  Florence^  carried  upstream  to  within  20  miles  of 
Sharkey  Landing,  and  suspended  November  20, 1879.  Operations  dur- 
ing this  period  consisted  of  the  removal  of  leaning  timber,  which 
obstructed  navigation  at  all  stages.  Work  with  the  Florence  was 
resumed  the  latter  part  of  August,  1880,  at  Pecan  Point,  continued 
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down  to  tbe  mouth,  and  saspended  October  18,  1880.    For  the  stretcli 
of  river  above  mouth  of  Coldwater  to  Batesville  a  flatboat  was  built 
and  fitted  up  with  necessary  machinery,  and  work  commenced  early  in 
October,  1880,  at  the  n)outh  of  Coldwater,  continued  upstream  to 
Batesville,  and  was  suspended  at  the  close  of  January,  1881.    Opera- 
tions consisted  of  removing  snags,  logs,  leaning  timber,  rafts,  and  drift 
piles.    This  work  was  resumed  at  Batesville  June  4, 1881,  and  between 
that  date  and  August  9,  1881,  was  carried  down  to  mouth  of  Gold- 
water.    During  this   period  the  river  was  very  low  and  in  places 
blocked  with  drift,  through  which  a  channel  was  cut  wide  enough  for 
boats  to  pass  at  a  good  stage  of  water.    From  the  mouth  of  Coldwater 
the  boat  dropped  downstream,  removing  the  principal  obstructions,  as 
far  as  practicable  with  the  limited  amount  available,  on  the  way,  and 
thoroughly  clearing  a  bad   stretch  of  river  near  Pecan  Point,  com- 
plained of  by  steamboat  men,  after  which  work  was  suspended  about 
the  middle  of  September,  1881.    Under  the  act  of  1882  work  was 
resumed  at  Batesville  September  16,  carried  down  to  within  6  miles  of 
the  mouth  of  Coldwater,  and  suspended  November  30, 1882,    Owing  to 
lack  of  funds  nothing  was  done  the  following  season,  but  from  Novem- 
ber 1  to  December  0,  1884,  the  U.  S.  snag  boat  Meigs  was  employed  in 
thoroughly  clearing  the  obstructions  in  the  lower  part  of  the  river  for  a 
distance  of  about  25  miles  above  the  mouth.    Work  with  the  Meigs  v^ as 
resumed  under  the  next  appropriation  December  1, 1886,  but  December 
27  the  boat  was  withdrawn  on  account  of  high  water  until  May  11, 
1887,  after  which  work  was  continued  until  June  10, 1887,  and  carried 
from  the  mouth  to  Sharkey  Landing  before  the  funds  were  exhausted. 
No  work  was  done  the  following  year,  no  funds  being  available;  but 
May  18-31  and  June  13-17,  1889,  the  Meigs  again  worked  over  the 
lower  river  as  high  as  Williams's  wood  yard,  18  miles  below  Sharkey, 
suspending  operations   the  latter  date  on  account   of  high   water. 
November  8  to  December  24, 1889,  the  Meigs  was  employed  between  the 
mouth  and  Cassity  Bayou,  one-half  mile  below  Sharkey.    Under  the 
act  of  1890  the  Meigs  entered  this  river  November  1,  1890,  and  worked 
rapidly  up  to  Sharkey  Landing,  as  it  was  desired  to  carry  operations  to 
the  mouth  of  Coldwater  before  the  water  should  fall.    The  boat  reached 
a  point  0  miles  above  Sharkey  November  7,  but  found  the  water  too  low 
to  go  farther,  and  turned  back,  and  was  employed  on  the  40  miles  below 
Sharkey  until  November  17.    On  the  latter  date  a  slight  rise  set  in  and 
the  work  was  carried  up  to  Mead  Landing,  at  the  mouth  of  Tillatoba 
River,  about  25  miles  above  Sharkey,  until  November  25, 1890.    During 
the  remainder  of  November  the  boat  worked  in  the  lower  part  of  the 
river.    Nothing  further  was  done  until  June  15,  1891,  when  the  Meigs^ 
which  had  been  working  in  the  Yazoo,  entered  this  stream  and  worked 
for  six  days,  removing  tree  slides,  etc.    During  the  month  of  October, 

1891,  the  snag  boat  Meigs  was  employed  in  the  lower  50  miles  of  the 
river  until  the  funds  available  were  exhausted.  Under  the  act  of  1892 
the  Meigs  worked  over  the  river  below  Sharkey,  and  thence  upstream 
to  the  mouth  of  Coldwater,  having  been  employed  September  5-30, 

1892,  and  April  0-26, 1893.  September  14-20, 1893,  the  Meigs  again 
worked  over  the  lower  river  to  the  mouth  of  Cassity  Bayou,  one-half 
mile  below  Sharkey  Landing,  removing  obstructions,  chietiy  tree  slides, 
of  whi(»,h  there  was  a  large  number. 

The  total  amount  expended  to  June  30, 1894,  was  $42,490.45,  of  which 
the  laws  required  $10,000  to  be  expended  above  mouth  of  Coldwater. 
The  work  resulted  in  great  benefit  to  navigation  between  the  mouth  and 
Sharkey  Landing,  alK>ut  65  miles  above,  enabling  steamboats  to  run  to 
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that  place  at  all  staf^ea  the  year  rontid.  Before  the  improvement  com- 
menced there  was  navigation  only  about  six  months  of  the  year.  The 
appropriations  were  too  small  to  permit  mach  work  above  Sharkey, 
and  nntil  1890  there  was  no  demand  for  improvement  of  that  part  of 
the  river,  the  steamboat  interest  stating  that  boats  would  not  run  above 
that  landing,  except  to  make  occasional  trips  into  Coldwater  River  at 
high  stages  when  navigation  was  as  good  and  about  as  safe  as  in  the 
lower  river. 

The  work  in  Little  Tallahatchoe  River,  above  mouth  of  Coldwater  to 
Brttesvillc,  resulted  in  no  benefit  to  navigation  or  commerce,  as  there 
has  been  little  or  no  trade  in  that  part  of  the  stream  since  the  war. 

Operations  were  not  resumed  during  the  fiscal  year  ending  June  30, 
1895,  but  the  funds  available  will  be  expended  for  snagging  operations 
during  the  season  of  low  water  this  fall. 

New  obstructions  are  brought  into  the  river  every  year  by  sliding 
and  caving  banks,  and  the  shifting  and  scouring  of  the  channel  exposes 
snags  and  logs  imbedded  in  the  bottom  or  lodges  them  upon  bars. 
An  appropriation  large  enough  to  permit  the  systematic  clearing  of  the 
banks,  in  addition  to  the  usual  snagging  operations,  can  be  expended 
profitably  in  one  season  of  low  water  and  result  in  permanent  benefit 
to  navigation. 

Money  statement, 

.Jaly  1, 1894,  balance  nnexpended $9. 55 

Aiiionut  appropriated  by  act  of  August  17, 1894 4, 000. 00 

4, 009. 55 
Jane  30, 1895,  amount  expended  during  fiscal  year 3(i5. 65 

Jnlv  1, 1895,  balance  unexpended 3,643.90 

July  1, 1895,  ontstandinjj  liabilities 6.50 

Jnly  1, 1895,  balance  available 3,637.40 

C  Amount  that  can  be  profitably  expended  in  fiscal  year  endinij.I  line  30, 1897    10,  000. 00 
2  Submitted  in  compliant*  with  requirementii  of  sections  z  of  river  and 
(     harbor  arts  of  1866  and  1867  and  of  sundrv  civil  act  of  March  3, 1893. 


COMMERCIAL   STATISTICS. 

The  river  was  reported  navigable  to  Bharkey  the  whole  year. 

List  of  stem -wheel  ateamboata  navigating  Tallahatchee  Hirer  infiacal  year  189o. 


I 


Namo. 


§ 


p:.A-Pharr '  ea.Ol 


H.    M.    Towusend 

(tow  boat). 
BlaokB  Coruwall. . . 

John  P.Allen 

Fifteen 

FerdR 


232. 4 
133.0 
I  75 
45.5 


I 


Draft. 


Feet. 
90 


140 
130.2 


83 


1  '  I  I  4 

n       Q       h) 


I 
1 


Botweeu- 


Fect. 
29.9 


Feet. 
4.2 


Ft.  in..  Ft.  in. 
1    10       3    6 


87.7    .  116.7     18. 


29. 

24. 

18. 

;  16 


'I 


Grecntcood  andpointaonTal- 
lahatolH*e  Kivrr. 

3.1    ' Pecau  Point  and  Greenwood, 

towinfi:  stave  barges. 
4.6  ,  2    2    '    5    2     Vickaburz and  Sharkey 

4.2  18        4    0    ....do 

3.5  I  1    8        3    0     Greenwood  and  Sharkey 

3        16        2    6,  Irre^dar   trips,  Greenwood 

and  pointa  on  Tallahatchee 
River. 


34  I    37 


26  230 
70  197 
72     130 
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Summary  of  commerce  reported. 


Articles. 

1894-95. 

1893-94.     ' 

Tans.      1 
4,338 
7,300 
3  ' 
30  , 
1,400 
14,346, 
4,700  ! 
6,100  1 
40.500  ' 
5,100  1 

1892-93. 

1801-82.     ' 

1890-81. 

Cotton ••••■•• 

Tons. 

3.033 

6,940 

2 

46 

1,614 

23.404 

4,800 

6,300 

20,000 

4,800 

Tons. 
3,141 
4.400 
3 

30 
1,300 
3.447 
3,450 
1.800 
26,700 
4,100 

Tons. 
5,588 
8,257 
53 
31 
1, 188 
3,204 
5,571 
5,725 
24,473  1 
6.320  ' 

Tone. 
4,000 
0,000 

32 

Cotton  seed 

Hidea  aud  skins 

LivoHtock 

Lumber 

1,424 
9  245 

St  a  V  en 

Provisions............  ..........  . 

4  200 

(iriiin.  ................................. 

4  800 

Siiw  logs 

19,000 
5  000 

Miftceluineons  ^..... ..x.,^ .. .......  . 

Total 

70, 939 

92,817  j 

48,371 

60, 410  1 

53,706 

EhI  iniated  value 

$2,061,000 

$2,372,000  j 

$008,000 

$2,428,000 

$2, 115, 000 

The  Yazoo  and  Mississippi  Yallev  liailroad,  operated  by  the  Illinois  Central  Com- 
pany, has  a  branch  line  from  Clarksdale  to  Minter  City,  on  the  Tallahatchee,  which 
IK  ]mralleled  by  a  branch  of  the  Southern  Railway  from  Webbs  to  Itta  Bena,  and 
thu  Southern  Kail  way  and  Illinois  Central  at  Greenwood  are  competitors  for  the 
trade  of  Tallahatchee  Kiver. 


U  14. 

IMPROVEMENT  OF  STEELE  AND  WASHINGTON  BAYOUS,  MISSISSIPPI. 

Steele  Bayou  has  its  source  in  Swan  Lake,  in  Washington  County, 
Miss.,  flows  in  a  general  southerly  direction,  forming  the  outlet  of  Lake 
Washington,  with  which  it  is  connected  by  Washington  Bayou,  a 
stream  about  7  miles  in  length,  and  enters  Yazoo  Eiver  about  12  miles 
above  its  mouth.  Its  course  is  parallel  to  the  Mississippi  and  its  length 
about  H5  miles.  The  fall  is  slight  and  the  stream  is  not  navigable  except 
when  the  Mississippi  is  high  enough  to  fill  the  lower  portion  with  back- 
water. 

An  examination  of  Steele  Bayou  from  its  mouth  to  Swan  Lake  was 
made  under  river  and  harbor  act  of  August  2, 1882,  and  in  January, 
1883,  the  oflBcer  in  charge  reported  adversely  to  the  improvement. 
(Report  Chief  of  Engineers,  1884,  pp.  1360-1362.) 

The  following  appropriations  have  been  made,  viz: 

By  act  of— 

July  5. 1884 $2,500 

August  5, 1886 2,500 

August  11, 1888 2,500 

September  19, 1890 2,500 

July  13,1892 2,600 

Total 12,500 

The  act  of  1884  provided  for  improving  Steele  Bayou  alone;  Wash- 
ington Bayou  has  been  included  in  subsequent  appropriations.  The 
project  contemplates  removing  snags,  stumps,  drift,  and  leaning  timber 
to  improve  high-water  navigation. 

Work  with  a  chopping  party  was  commenced  at  the  foot  of  Swan 
Lake  November  1, 1884,  was  carried  down  to  the  mouth  of  the  bayou 
and  suspended  February  11, 1885,  and  consisted  of  the  removal  of  the 
principal  obstructions  only.  It  was  resumed  November  1,  1886,  at 
the  head  of  Washington  Bayou,  continued  down  Steele  Bayou  about 
40  miles,  and  suspended  early  in  January,  1887,  by  high  water.  Noth- 
ing' was  done  the  following  season,  as  the  unexi^ended  balance  was  not 
sufficient  to  resume  work.    February  11, 1889,  a  steamboat  was  hired 
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and  employed  for  sixteen  days  in  removing  obstructions  below  the  mouth 
of  Washington  Bayou  down  to  within  8  miles  of  the  mouth,  and  was 
then  withdrawn  on  account  of  high  water.  July  12-17,  1889,  a  light- 
drafb  steamboat  was  employed  to  remove  obstructions  from  Bon  Eagle 
Plantation  down  to  the  mouth,  about  22  miles.  Under  the  act  of  1890^ 
the  U.  S.  snag  boat  Florence  was  sent  into  Steele  Bayou  February  8, 
1891,  and  worked  until  the  end  of  that  month,  when  it  was  withdrjiwn 
on  account  of  high  water.  Operations  extended  from  the  mouth  up  to 
the  foot  of  Poindexter  Island,  about  50  miles.  From  December  21, 
1891,  to  February  12,  1892,  a  chopping  party  carried  work  from  the 
mouth  upstream  about  22  miles  before  the  available  balance  was 
exhausted. 

From  1884  to  the  end  of  the  fiscal  year  1894  Steele  Bayou  was  worked 
over  twice  from  Swan  Lake  to  the  mouth,  and  the  obstructions  in 
Washington  Bayou  were  removed  in  1886,  resulting  in  greater  ease 
and  safety  to  steamboat  navigation  at  high  stages,  but  operations  were 
by  no  means  thorough,  on  account  of  the  small  appropriations. 

No  work  was  done  during  the  fiscal  year  ending  June  30, 1895. 

As  soon  as  practicable  the  work  of  removing  obstructions  to  high- 
water  navigation  will  be  resumed,  and  will  continue  until  the  funds 
avndable  are  expended. 

The  following  extract  from  my  report  of  1894  remains  applicable  to 
this  work : 

The  region  borderiDg  the  upper  part  of  Steele  Bayou  and  Washington  and  Swan 
lakes  furnishes  the  principal  products.  The  lower  part  of  the  bayou  is  subject  to 
overflow  from  backwater,  and  not  much  land  in  the  vicinity  is  cultivated.  The  west 
side  of  Lake  Washington  is  near  the  Mississippi,  and  a  loop  line  of  the  Yazoo  and 
Mississippi  Valley  Railroad,  from  Coahoma  to  Rolling  Fork,  passes  between  Swan 
Lake  and  Lake  Washington  and  diverts  the  main  traiiic  from  the  bayou  before  navi^ 
gation  opens. 

Steamboat  navigation  in  Steele  Bayou  was  not  commenced  until  1879,  and  since 
the  construction  of  the  railroad  in  1884  it  has  decreased  steadily  until  for  several 
years  past  the  trade  has  amounted  to  little  or  nothing.  In  view  of. the  limited  com- 
merce to  be  benefited  and  the  cost  of  maintaining  the  work  by  the  removal  of  new 
obstructions  added  from  time  to  time  it  is  not  believed  that  any  further  amount  can 
be  expended  profitably  for  the  improvement  of  this  stream,  and  estimates  for  that 
purpose  are  omitted. 

Money  statement 

July  1,  1894,  balance  unexpended $2, 443. 26 

July  1,  1895,  balance  unexpended 2, 443. 26 


COMMERCIAL  STATiSTICS. 


No  boats  ran  in  Steele  Bayou  during  the  fiscal  year  1895,  and  no  information  could 
be  obtained  of  any  saw  logs  raffced  out  of  the  stream. 


U  IS. 
IMPROVEMENT  OF  BIG  SUNFLOWER  RIVER,  MISSISSIPPI. 

Big  Sunflower  has  its  source  in  Mud  Lake,  Coahoma  County,  Miss., 
2J  miles  from  Friar  Point,  on  the  Mis8issip])i,  flows  in  a  general  south- 
erly direction,  and  enters  Yazoo  River  about  45  miles  above  its  mouth. 
During  extreme  high  water  it  is  navigable  to  Clarksdale,  about  280 
miles  above  the  mouth;  but  Faisonia,  about  144  miles  above  the  mouth, 
ordinarily  is  considered  the  head  of  navigation. 

Under  river  and  harbor  act  of  June  18, 1878,  an  examination  of  this 
river  was  made,  and  the  project  based  thereon  contemplated  the 
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removal  of  snags,  sunken  logs,  and  leaning  timber  obstructing  naviga- 
tion, and  building  wing  dams  to  soour  a  channel  from  3  feet  to  40  inches 
deep  tbrougU  Oliphaut  Bar  and  Muscle  Shoals,  at  an  estimated  cost  of 
$66,0(K).  Olipbaiit  Bar  begins  at  the  mouth  of  the  river  and  extends 
upstream  15  miles.  Muscle  Shoals  begin  about  38  miles  above  the 
mouth  and  extend  upstream  about  5  miles.  (Report  Chief  of  Engi- 
neers, 1879,  pp.  982-984.) 
The  followiug  appropriations  have  been  miide: 

By  act  of^  i  By  act  of— 

Mareh3,1879 $20,000  |          Au^iiat  11, 1888 $5,000 

JuueU.  1880 8,000  i          September  19,  1890 5,000 

March3,1881 4,000  '          July  13,  1892 5,000 

August 2, 1882 5,000  ,          August  17, 1894 5,000 

Julv5,1884 5,000.  

AugU8t5,1886 6,000  |             Total 07,000 

The  amount  expended  to  June  30, 1894,  was  $61,343.63.  Work  com- 
menced in  the  fall  of  1879  and  continued  at  intervals  when  fluids  were 
available  until  March  25, 1893,  when  operations  were  suspended  last,  a 
r^sura^  being  given  in  my  last  report.  (Pp.  1613, 1514,  Report  Chief 
of  Engineers,  1894.)  This  work  extended  over  the  navigable  part  of 
the  river,  from  Clarksdale  to  its  mouth,  though  little  was  done  above 
Faisonia  since  1882,  as  the  appropriations  were  too  small  to  work  over 
the  whole  stretch,  and  it  would  have  resulted  in  no  benefit  to  naviga- 
tion to  improve  the  upper  river  and  allow  the  lower  part  to  remain 
obstructed. 

Before  the  improvement  commenced  navigation  was  badly  obstructed 
by  snags,  sunken  logs,  leaning  timber,  and  sand  bars.  Captain  Ben- 
yaurd  reported  in  1879:  "In  many  places  the  low-water  channel, 
being  filled  with  logs,  is  of  no  greater  depth  than  18  inches,  while  the 
contining  snags  on  either  side  greatly  reduce  the  width,  leaving  barely 
sufficient  room  for  the  safe  passage  of  the  small  steamers  that  navigate 
the  river.  These  obstructions  are  so  general  throughout  the  entire 
length  of  the  stream,  and  are  so  constantly  being  brought  in  by  the  slid- 
ing banks,  etc.,  that  it  would  be  useless  to  attempt  any  description  of  the 
points  at  which  they  are  to  be  found.  At  all  stages  the  leaning  trees 
along  the  banks  are  serious  obstructions  to  navigation.''  (Report  Chief 
of  Engineers,  1879,  p.  983.)  In  1879  the  lower  river  was  navigable  for 
very  light  steamers  about  six  months  of  the  yeai*,  and  it  was  unusual 
for  a  boat  to  make  the  round  trip  from  Yicksburg  under  eight  days. 
In  1890  it  was  navigable  the  year  round,  but  difficult  and  dangerous  at 
low  stages  on  account  of  shoals,  snags,  and  sunken  logs.  Larger  boats 
were  used  and  made  the  round  trip  in  little  more  than  half  the  time 
formerly  required.  Insurance  rates  were  stated  to  be  considerably  less 
and  freight  rates  were  reported  to  have  been  reduced  50  per  cent.  The 
lands  along  the  river  were  being  cleared  and  settled  rapidly,  which  was 
attributed  partly  to  improved  navigation.  The  appropriations  since 
have  been  scarcely  sufficient  to  maintain  what  had  been  accom])lished 
in  the  x)receding  eleven  years,  and  attention  is  invited  to  the  following 
extract  from  my  report  of  1891,  repeated  each  year  since,  viz: 

The  estimate  of  $66,000.  made  in  1879,  for  the  improvement  of  this  river  (p.  984, 
Report  Chief  of  Engineers,  1879)  did  not  contemplate  doing  the  work  at  irregular 
intervals  extending  over  a  period  of  fifteen  years,  as  it  wul  with  the  usual  appro- 
priat'ons,  hut  was  made  with  a  view  to  finishing  it  in  not  more  than  three  or  four 
consecutive  seasons.  As  new  obstructions  are  added  from  time  to  time  it  is  impos- 
sible to  make  any  definite  estimate,  hut  if  an  appropriation  of  not  less  than  $20,000 
is  made  it  can  he  spent  to  advantage  and  with  economy  in  one  or  two  low- water 
seasons  and  result  in  greater  benefit  to  navigation  and  work  of  a  more  lasting 
character  than  a  larger  sum  by  small  allotments  every  other  year. 
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TVork  for  the  removal  of  obatmctaons  to  navigation  was  not  resumed 
•during  tlie  fiscal  year  ending  June^O,  1895.  A  boat  of  very  light  draft 
with  appliances  for  removing  snags  and  logs  in  the  channel  is  needed, 
bat  none  was  available  from  the  district  plant  and  the  appropriation  is 
too  small  for  construction  or  hire  of  such  a  vessel.  As  soon  as  means 
can  be  devised  for  expenditure  of  the  available  funds  with  economy 
and  profit  to  the  work  operations  will  be  resumed.  Probably  the 
Columbia^  the  lightest  snag  boat  of  the  district,  recently  overhauled 
and  repaired,  may  be  used  to  advantage  for  the  pur[)ose. 

Under  authority  of  the  Chief  of  Engineers  dated  August  21, 1894,  a 
line  of  precise  levels  was  run  by  Assistant  Engineer  T.  C.  Thomas  in 
September  and  October,  1894,  from  Friar  Point,  on  the  Mis^ssippi,  to 
Clsjrksdale  as  a  base  for  checking  levels  to  be  run  in  surveying  Big 
Sunflower  River  '^with  a  view  to  its  improvement  as  high  as  darks 
dale  by  locks  and  dams,"  directed  by  {ict  of  August  17, 1894.  The 
levels  cost  $347.34,  and  $342.34  have  been  applied  during  the  year  to 
the  care  of  the  snag  boat  Meigs^  which  has  been  used  to  a  considerable 
extent  upon  this  work. 

Money  statement. 

July  1, 1894,  balance  aiiexpendecl $656.37 

Amount  appropriated  by  act  of  August  17, 1894 5, 000. 00 

5,656.37 
Jane  30, 1895,  auiouut  expended  during  fiscal  year 689. 68 

July  1, 1895,  balance  unexpended 4, 966. 69 

C  Amount  that  can  be  profitably  expendedin  fiscal  year  ending  June  30, 1897    20, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,1893. 


CO.MMGBCIAL  STATISTICS. 


The  river  was  reported  navigable  during  the  fisoal  year  as  follows :  November- 
June,  to  Campbells  vine;  January-May,  to  Faisouia. 

List  of  stem-wlieel  ateamhoats  that  navigated  Big  Sunflower  River  in  fiscal  year  189    6. 


Name. 


Jehu  F.  Allen 133.00 

Dee  Arc I  40.88 

Birdie  Bidley 109.74 

HibezniA 157.06 

Fifteen ,  75.00 

JdbnL.Lowry 54.15 

Hovelty i  49.45 


Cro-wn  Point. 


Yazonla. 
Haggle.. 
ICima... 


159. 14 


62.84 


62.72 


Draft. 


• 


Feet. 
130.2 
95 
111 
185 
103 
108 

76.4 


123 


Feet.    Feet.  ^ Ft.  in.' Ft.  in. 


24 
18 
22 
25 
18 
10 

16.4 


25 


17 


4.2, 

3  I 
3.5  i 

4  I 

3.5  I 

8.6  ' 


1    8 

1    ^  < 

1  10 

2  6 


4.2  I     1    8 


13       3    6 


16       3    6 
15       3    6 
8.2       1    2       2    6 


Betwemi- 


Vioksbnrg  and  Lehrton 12 

Yasoo  City  and  Lehrton 17 

YazooCityandCampbellaville  40 
Vicksbttrg  and  Woodbum...^  25 

....do 12 

Vieksbnrg  and  Lehrton 4 

S..-.do 18 

)  Yiokeburg  and  the  Nation ...     4 
Vieksbnrg  and  Birch  Place. .     1 

Vicksburg  and  Lehrton I    1 

Vickeburg  and  Standing      1 

Stump. 
Vicksburg  and  Quiver  River.      1 
V  ickHbiirgand  V  ioks  Landing     4 
Vicksburg  and  Woodbnrn./.     2 
VicksburgandCainpl)ell8ville, 
Vieksbnrg  and  Riverside 


I  87 
,  121 
!  211 
I  131 

i«, 

1^32 


2 


Yazoo  City  and  Holly  Bluflf. .  103 

(....do 1  7.»i 

M'^ickaburg  and  Holly  Bluff. 
iVicksburgand  Woodbum. 

Vieksbnrg  and  Lehrton 


977 
S489 
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Summary  of  commerce  reported. 


Articles. 

1894-95. 

1893-94. 

Toru. 

2,400 

5,700 

12 

38 

5,650 

780 

9,405 

2,050 

1892-93. 

1891-92. 

1890-91. 

1888-90. 

1888-89. 

Cotton 

Tons. 

3,001 

5,700 

24 

71 

2,475 

1,500 

8,105 

375 

Tmt, 
2,899 
5,250 
19 
250 
19,000 
1.130 
0,840 
1,088 

Tom. 

4.118 

5.450 

12 

205 

21.835 

900 

4.430 

2,549 

Tons. 
2,375 
3.500 

Tom. 
2.594 
3,975 

row. 

4.000 
6  000 

Cotton  aeed 

Hides 

1 

Live  stock 

70 

15,400 

920 

3,219 

2,027 

150 
4,000 

809 
5,250 

150 

Saw  logs 

Liimlier 

Staves 

490 

Misoellaneous 

3,880 

Total  down  freight. . . 
Return  freight 

21,911 
2.023 

20, 035 
4,285 

39,270 
4,023 

39.505 
7.489 

27,511 
4,473 

10,838 
5,322 

14.  521 
9.680 

Total 

24,534 

30,320 

43,299 

47,054 

31,984 

22,100 

24,201 

Estimated  value 

$950,000 

$988,000 

$893, 000  $1, 354, 000 

$945,000  $1,240,000  $1,858,000 

The  Yazoo  and  Mississippi  Valley  Railroad  crosses  the  river  at  Clarksdale  and 
thence  rnns  south  parallel  to  the  stream  at  distances  varying  from  5  to  20  miles. 
The  Georgia  Pacific  (Sixth)  Division  of  the  Southern  Kailrond  crosses  the  river  at 
Baird  with  aline  running  from  Arkansas  City,  on  the  Mississippi  River,  to  Atlanta;  Ga» 


U  i6. 
IMPROVEMENT  OF  BIG  HATCHEE  RIVER,  TENNESSEE. 

Big  Hatchee  Elver  has  its  source  in  northern  Mississippi,  flows  in  a 
northwesterly  and  then  westerly  direction  through  the  most  productive 
region  of  west  Tennessee,  and  enters  Mississippi  Eiver  50  miles  above 
Memphis.  Navigation  of  this  stream  was  commenced  as  early  as  1827. 
In  1841  and  1842  the  State  of  Tennessee  appropriated  $100,000  for 
improvement  of  rivers  in  the  western  part  of  the  State,  one-third  of 
which  was  expended  on  Big  Hatchee,  after  which  considerable  commerce 
developed,  six  or  seven  steamboats  having  been  employed  during  the 
cotton  season,  and  it  is  stated  that  there  was  navigation  for  light-draft 
boats  the  year  round.  In  186G  the  legislature  of  Tennessee  declared 
the  stream  unnavigable  and  authorized  the  construction  of  fixed  rail- 
way bridges  across  it,  in  consequence  of  which  navigation  was  sus- 
pended until  1879,  when  the  act  was  repealed  and  the  railroad  companies 
changed  their  bridges  to  conform  to  the  law. 

Under  section  2  of  river  and  harbor  act  of  August  14, 1876,  which 
provi<led  for  ^^examination  and  survey  of  such  rivers  and  harbors  as  in 
the  judgment  of  the  Secretary  of  War  will  subserve  the  general  inter- 
ests of  commerce,"  an  examination  of  this  river  was  ordered;  but,  in 
view  of  the  State  law  declaring  the  river  unnavigable,  it  was  deferred 
until  after  repeal  of  the  act  in  1879.  The  project,  based  upon  this  exam- 
ination, contemplated  the  removal  of  snags,  logs,  leaning  timber,  etc., 
to  render  the  stream  navigable  for  light-draft  boats  throughout  the  year 
from  Bolivar,  Tenn.,  to  the  mouth,  a  distance  estimated  to  be  about  240 
miles.  The  plan  contemplated  completing  work  in  three  consecutive 
seasons  of  low  water,  at  a  cost  of  $30,000.  (Report  Chief  of  Engineers, 
1880,  pp.  i;J30-1332.) 

The  appropriations  are  as  follows: 


By  act  of— 

JiineU,  1880 $10,000 

MarchS,  1881 3,500 

August  2, 1882 3,000 

Julv5,  1884 2,500 

Augusts,  1886 3,000 


By  act  of— 

August  11, 1888 $5,000 

September  19,1890 5,000 

July  13,  1892 3.500 


Total 35,500 
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Operations  from  the  commencemeut  of  the  improvement  by  the  United 
States  to  the  close  of  the  fiscal  year  1894  were  as  follows: 

A  chopping  party  commenced  work  at  Bolivar  August  13,  1880,  and 
continued  downstream  to  the  mouth  of  the  river,  which  was  reached 
December  10, 1880.  This  work  consisted  chiefly  of  clearing  the  leaning 
timber,  but  snags  and  logs  were  removed  from  the  channel  wherever 
practicable  with  the  means  at  hand.  In  1881  a  chopping  party  resumed 
work  at  Bolivar  June  22,  and  between  that  date  and  October  15  carried 
it  down  to  the  mouth,  giving  special  attention  to  the  removal  of  obstruc- 
tions in  the  channel.  August  28  to  November  4, 1882,  the  work  was 
g^one  over  again  from  Bolivar  to  Eeed  Landing,  27^  miles  above  the 
mouth,  many  new  obstructions  having  been  added  during  the  year  by 
caving  banks,  etc.  Owing  to  lack  of  funds  nothing  further  was  done 
nntU  December  14, 1884,  when  a  chopping  party  commenced  work  at 
Piljerk  Landing,  40  miles  above  the  mouth,  and  continued  upstream 
about  40  miles,  thoroughly  removing  all  obstructions  to  navigation  until 
February  10,  1885,  when  operations  were  suspended  by  high  water. 
Nothing  was  done  the  following  low^-water  season,  as  the  balance  avail- 
able was  insufficient  to  resume  operations.  October  15, 1886,  work  was 
begun  at  the  mouth  and  continued  until  January  15, 1887,  when  it  was 
stopped  by  high  water,  having  been  carried  up  to  Eialto,  about  60  miles. 
The  small  balance  w^as  expended  June  17-27, 1887,  in  working  from 
Bialto  back  to  the  mouth,  giving  a  fair  navigable  channel  in  that  stretch 
of  river.  The  next  work,  April  6  to  June  14, 1889,  was  carried  from 
Bialto  upstream  to  the  Louisville  and  Nashville  Bailroad  bridge,  a  dis- 
tance df  about  60  miles,  and  August  19  to  October  31, 1889,  a  hand- 
propelled  snag  boat  was  employed  in  removing  obstructions  from  the 
bottom  of  the  river  below  Bialto,  clearing  a  good  channel  between  that 
place  and  the  mouth,  with  a  depth  of  2^  feet  at  low  stages.  The  next 
work  was  done  by  the  U.  S.  snag  boat  Florence^  January  1  to  March  6. 
1892,  between  the  mouth  and  Green  Landing,  about  67  miles  above,  ana 
was  suspended  by  high  water.  Work  was  not  resumed  until  June,  1894. 
In  that  month  operations  of  a  chopping  party  commenced  at  Bialto, 
were  carried  upstream  above  Green  Landing,  14^  miles,  and  still  were 
in  progress  at  the  close  of  the  year. 

When  the  improvement  commenced  in  1880  the  river  was  unnavi- 

Eble  on  account  of  obstructions  in  the  channel  and  leaning  timber* 
1889  it  was  reported  navigable  for  seven  months,  in  1891  for  nine 
months,  in  1893  for  eight  months,  and  in  1894  for  seven  months. 
Between  Bolivar  and  the  mouth  it  is  crossed  by  four  railroads,  about 
60  miles  apart,  which  transport  the  products  of  the  adjacent  country, 
and  the  main  effect  of  the  work  done  has  been  to  facilitate  transporta- 
tion of  timber  rafts  and  staves  loaded  on  barges.  Steamboats  have  not 
navigated  the  river  for  years,  except  small  tugs  and  towboats,  sent  up 
short  distances  during  high  stages  to  bring  out  saw  logs  and  stave 
boats. 

During  the  fiscal  yearending  June  30, 1895,  operations  were  continued 
as  follows: 

July  2, 1894,  the  chopping  party  above  Green  Landing  moved  back 
to  Bialto,  and  worked  thence  downstream,  and,  after  suspension  of 
operations  in  Forked  Deer  Biver,  the  party  that  had  been  employed  in 
that  stream  moved  down  to  mouth  of  Big  Hatchee  and  commenced 
working  upstream  July  11.  The  two  parties  met  at  Price  Bluff,  about 
20  miles  above  the  mouth,  August  6.  The  available  funds  being 
exhausted,  on  August  7-8  the  barges  were  dropped  downstream  to  the 
Mississippi,  and  thence  to  Memphis,  where  they  were  returned  to  Cap- 
tain Boessler,  from  whom  borrowed  in  May,  1894. 
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The  work  was  carried  on  under  the  supervision  of  Overseer  Watkins 
Decker,  and  consisted  of  removing  obstructions  in  the  channel  by 
means  of  capstans  and  explosives,  cutting  and  blowing  up  shore  snags, 
stumps,  and  logs  along  the  banks,  and  felliug  and  girdling  leaning  tim- 
ber. The  water  was  at  a  low  stage,  favorable  for  effective  work,  but 
the  stream  was  so  filled  with  caved-in  trees  that  it  was  impracticable 
with  the  means  available  to  remove  any  but  the  most  dangerous 
obstructions.  This  rendered  navigation  easy  and  comparatively  safe 
at  medium  and  high  stages,  but  if  effort  had  been  made  to  remove  all 
obstructions  a  very  short  stretch  could  have  been  worked  over,  and  no 
benefit  would  have  been  derived. 

The  following  is  a  summary  of  the  work  done,  viz: 

Channel  snags  removed 3,607 

Stumps  removed 1,241 

Shore  snags  removed 2, 169 

Logs  removed 2,427 

Jams  removed 4 

Side  jams  removed 6 

Trees  removed  from  channel 175 

Lieaning  trees  removed 5,483 

Leaning  trees  topped 3 

Trees  girdled 10,808 

Square  yards  wiUows  and  brush  cut 8, 867 

Wrecks  removed,  viz:  Stave  boat,  just  below  Chesapeake,  Ohio  and  Southwestern 
Bailroad  Bridge. 

Overseer  Decker  reported  that  if  the  snags  and  logs  were  removed 
from  the  channel  the  stream  would  afford  navigation  the  year  round 
for  boats  drawing  3  to  4  feet,  but  that  it  is  so  much  obstrucfted  at 
present  and  the  banks  are  caving  so  badly  that  the  work  would  cost 
from  $75,000  to  $100,000,  with  little  probability  that  boats  could  be 
induced  to  run  after  it  was  completed. 

I  can  find  no  reason  for  changing  the  recommendation  made  in  pre- 
vious reports,  viz: 

The  smaU  amount  of  commerce  to  be  beneOted  is  not  at  all  commensurate  to  the 
cost  of  continuing  this  improvement,  or  to  maintaining  what  has  been  done,  and  for 
this  reason  it  is  not  believed  that  an  additional  appropriation  can  be  expended  profit- 
ably unless  a  greatly  increased  business  be  developed. 

Money  statement. 

July  1,1894,  balance  unexpended $3,255.28 

June  30, 1895,  amount  expended  during  fiscal  year 3, 255. 28 


COMMKRCIAL  STATISTICS. 

The  river  was  reported  navigable  during  fiscal  year  from  February  1  to  the  middle 
of  May. 

LUt  ofaiem-wheel  sUamboaU  engaged  in  navigating  Big  Haichee  River  inJUcal  year  1895, 
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Summary  of  commerce  reported. 


ArticlM. 


1804-»5. 


Tont. 

Cotton I  6 

Lumber  (saw  logs) I  3,000 

Staves  and  heading 3,810 

Miscellaneoiiit 213 

Total I  7,029 

Estimated  value '  $46. 000 


1893-94.  '  1892-93.  ;  1891-92. 

I  _ 

Tont.     i  Tons.     I  Tons. 

' is. m  '.'.'.'.'.'.'.'.'.'.  "i.'iso 

4  020  I   5. 079  I  500 

23,840          5.U79  '  4.950 

$08.  OOoT  ~$3i"  500 '  $30,000 


1890-91. 


Tons. 
23 
6,010 
11, 600 


17.658 
$184. 500 


The  Illinois  Central  Railroad  (Mississippi  and  Louisiana  divisions)  crosses  the 
river  at  Bolivar,  the  head  of  proposed  improvement.  The  Padncah,  Tennessee  and 
Alabama  Railroad  (Tennessee  Midland)  crosses  at  Hatchee  Station,  about  178  miles 
above  the  mouth;  the  Louisville  and  Nashville  Railroad  crosses  at  Big  Hatchee 
Station,  about  117  miles  above  the  mouth;  and  the  Chesapeake,  Ohio  and  South- 
western Railroad  crosses  at  Rialto,  about  57  miles  above  the  mouth. 


U  17. 

WATER  GAUGES  ON  MISSISSIPPI  RIVER  AND  ITS  PRINCIPAL 
TRIBUTARIES. 

These  gauges  were  designed  to  secure  information  from  continuous 
records  with  a  view  to  x)rotection  of  the  alluvial  lands  against  overflow, 
the  improvement  of  navigation,  and  to  give  correct  reports  of  the  stages 
of  water  for  the  benefit  of  river  men  and  planters.  They  were  ordered 
by  joint  resolution  of  Congress,  approved  February  21, 1871  (sec.  5252, 
Rev.  Stat.),  viz: 

Sec,  5252.  The  Secretary  of  War  is  hereby  authorized  and  directed  to  have  water 

Skuges  established  and  daily  observations  made  of  fhe  rise  and  fall  of  the  Lower 
ississippi  Kiver  and  its  chief  tributaries  at  or  in  the  vicinity  of  St.  Louis,  Cairo, 
Memphis,  Helena,  Napoleon,  Providence,  Vicksburg,  Red  River  Landing,  Baton 
Rouge,  and  Carrollton,  on  the  Mississippi,  between  the  mouth  of  the  Missouri  and 
the  Gnlf  of  Mexico;  and  i^t  or  in  the  vicinity  of  Fort  Leavenworth,  on  the  Missouri; 
Rock  Island,  on  the  Upper  Mississippi ;  Louisville,  on  the  Ohio ;  Florence,  on  the 
Tennessee;  Jacksonport,  on  the  White  River;  Little  Rock,  on  the  Arkansiis,  and 
Alexandria,  on  the  Red  River,  and  at  such  other  places  as  the  Secretary  of  War  may 
deem  advisable.  The  expenditure  for  the  same  shall  be  made  from  the  appropriation 
for  the  improvement  of  rivers  and  harbors,  but  the  annual  cost  of  the  observations 
shall  not  exceed  the  sum  of  five  thousand  dollars. 

Soon  after  the  gauges  were  established  and  observations  commenced 
it  became  evident  that  the  sum  of  $5,000  annually  was  not  suflBcient  to 
cover  the  expenses  of  repairs  and  frequent  inspections  essential  to  accu- 
racy, and  during  tbe  years  in  which  no  appropriations  were  made  for 
improvement  of  rivers  and  harbors  various  expedients  had  to  be  resorted 
to  to  maintain  the  service.  In  1878  observations  were  stopped  for  want 
of  funds,  but  many  observers  continued  the  records  without  compensa- 
tion ;  in  1884  a  deficiency  appropriation  was  made  for  their  continuance; 
in  1886  the  Mississippi  liiver  Commission  paid  the  observers  and 
repaired  and  inspected  the  gauges  on  the  Mississippi  to  prevent  sus- 
I>ensions,  and  in  1887-88  the  readings  were  continued  voluntaiily  by 
the  observers.  At  this  rate  it  was  easily  seen  that  the  work  would 
have  to  cease  unless  new  legislation  should  be  enacted  for  maintaining 
the  gauges,  and  the  river  and  harbor  act  of  August  11,  1888,  provided 
a  permanent  indefinite  appropriation  for  the  purpose,  as  follows: 

Svc.  6.  That  for  the  purpose  of  securing  the  uninterrupted  gauging  of  the  waters 
of  the  Lower  Mississippi  River  and  its  tributaries,  as  provided  for  in  joint  resolu- 
tion of  the  twenty-first  of  February,  eighteen  hnndred  and  seventy-one,  upon  the 
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Application  of  theChief  of  Engineers,  the  Secretary  of  War  is  hereby  authorized  to 
dT»w  his  warrant  or  reqniBition  from  time  to  time  npon  the  Secretary  of  the  Treas- 
ury for  such  snms  as  may  be  necessary  to  do  snch  work,  not  to  exceed  in  the  agji^re- 
gate  for  each  year  the  amonnt  appropriated  in  this  act  for  snrh  purpose :  Provided, 
ko9C€rtr,  That  an  itemized  statement  of  said  expenses  shall  accompany  the  Annual 
Report  of  the  Chief  of  Engineers. 

The  amount  appropriated  in  the  act  of  August  11, 1888,  was — 

For  ganging  the  waters  of  the  Lower  Mississippi  River  and  its  tributaries,  as  pro- 
vided for  in  joint  resolution  of  twenty-first  of  February,  eighteen  hundred  and 
seventy -one,  nine  thousand  six  hundred  dollars:  Prodded,  That  three  thousand  six 
hundred  dollars  of  same  is  authorized  to  be  expended  in  paying  the  expenses  of 
ganging  the  said  waters  during  the  fiscal  year  ending  June  thirtieth,  eighteen  hun- 
dred and  eighty-eight. 

The  same  act,  in  the  item  of  appropriation  for  continuing  operations 
upon  the  reservoirs  at  the  headwaters  of  the  Mississippi  Eiver,  pro- 
vided as  follows : 

And  the  Secretary  of  War  shall  cause  such  gau^ings  to  be  made  at  or  near  St. 
Paul  during  the  annual  operation  of  said  reservoirs  as  shaU  determine  accurately 
the  discliarge  at  that  point,  the  cost  of  same  to  be  paid  out  of  the  annual  appropri- 
ation for  ganging  the  waters  of  the  Mississippi  River  and  its  tributaries. 

Although  the  act  provides  an  annual  appropriation  of  not  to  exceed 
$9,000,  and  although  that  amount  was  allotted  for  the  fiscal  years  1889, 
1890,  and  1891,  a  ruling  was  made  in  April,  1891,  that  only  $6,000  could 
be  drawn  from  the  Treasury  during  each  fiscal  year.  In  consequence 
of  that  ruling  observations  at  the  greater  number  of  the  gauges  for 
the  last  quarter  of  the  fiscal  year  1891  were  paid  for  from  the  appro- 

Eriations  for  works  benefited  by  maintaining  the  records,  as  the  ftmds 
1  hand  were  exhausted,  $900  having  been  allotted  for  gauging  at  or 
near  St  Paul. 
The  appropriations  and  allotments  for  this  work  have  been  as  follows: 

Allotments  from  general  apprepriations  for  examinations^  surveys,  and  con- 
tingencies of  rivers  and  harbors  by  acts  of — 

March  3, 1871 $5,000 

Juno  10, 1872 5,000 

March  3, 1873 5,000 

June  23, 1874 A 5,000 

March3,1875 5,000 

Specific  appropriations  by  river  and  harbor  acts  of— 

August  14, 1876 5,000 

June  18, 1878 5,000 

March  3, 1879 5,000 

June  14, 1880 5,000 

March3, 1881 5,000 

August  2, 1882 5,000 

Deficiency  act  of  March  12,1884 2,100 

Specific  appropriations  bv  river  and  harbor  acts  of — 

July  5, 1884 \ 5,000 

Aoffust5,1886 5,000 

Allotted  from  specific  appropriation  by  river  and  harbor  act  of  August  11, 

1888 8,700 

Deficiency  act  of  October  19, 1888 3,600 

Allotments  from  permanent  appropriation  made  by  section  6  of  river  and 
harbor  act  of  August  11, 1888,  for  fiscal  years,  viz : 

1890 9,000 

1891 , 8,700 

1892 5,100 

1893 5,500 

1894 5,500 

1895 5,500 

Total 118,700 

Prior  to  1892  it  was  held  that  the  unexpended  balance  of  an  allot- 
ment at  the  close  of  a  fiscal  year  could  not  be  used  in  addition  to  the 
allotment  for  a  succeeding  year,  but  July  13, 1892,  the  Secretary  of  the 
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Treasury  decided  that  the  allotments  made  under  section  6  of  the  act 
of  August  11, 1888,  were  "no  limit^  appropriations. 

The  following  statement  shows  the  disposition  of  the  funds  appor- 
tioned to  this  work: 

Amount  expended  to  Jnne  30, 1895 $108,733.69 

Amount  of  deficiency  appropriation  of  October  19, 1888,  not  nsed 3, 600. 00 

Balance  of  appropriation  by  act  of  Aufi^st  11, 1888,  not  expended 1, 566. 29 

Balance  of  allotment  for  fiscal  year  1890,  not  expended 1, 281. 66 

Portion  of  allotment  for  fiscal  year  1891,  withheld  at  U.  8.  Treasury 

under  ruling  that  only  $6,000  can  be  drawn  each  fiscal  year 3, 518. 34 

Balance  unexpended  July  1,  1895 .02 

Total,  as  above 118,700.00 

The  gauges  ordered  by  the  resolution  of  February  21,  1871,  were 
established  the  latter  part  of  that  year,  except  that  at  Carrollton,  La., 
established  in  January^  1872.  A  gauge  was  placed  at  the  mouth  of 
White  Eiver  instead  of  at  Napoleon,  Ark.,  as  the  latter  place  was  cav- 
ing into  the  river.  Two  gauges  were  established  at  Louisville,  Ky.,  one 
at  head  and  one  at  foot  of  the  falls,  and  at  the  request  of  the  steam- 
boat interest,  a  gauge  was  set  up  at  Natchez,  Miss.  In  August,  1873, 
a  gange  was  established  at  Nashville,  Tenn.,  on  Cumberland  River.  In 
February,  1890,  additional  gauges  were  established  on  Red  River  at 
Shreveport,  La.,  and  Garland  and  Fulton,  Ark.,  and  one  at  Donaldson- 
ville,  La.,  on  the  Mississippi,  was  established  in  June,  1890. 

The  gauge  at  Rock  Island,  111.,  was  discontinued  April  30,  1879, 
because  observations  so  far  upstream  were  no  longer  needed,  and  the 
gauge  at  Fort  Leavenworth,  Kans.,  was  abandoned  November  30, 1886^ 
but  readings  at  the  latter  place  have  been  continued  by  the  Missouri 
River  Commission. 

Observations  commenced  at  each  station  as  soon  as  the  gauge  was  set 
up,  and  with  a  few  exceptions,  during  the  periods  when  no  funds  were 
available,  have  been  continued  regularly  since.  In  1881  bulletins  were 
erected  at  stations  on  the  Mississippi  for  the  purjjose  of  giving  passing 
steamboats  the  stage  of  water  at  each  reading,  and  showing  whether 
the  river  was  rising,  stationary,  or  falling.  The  size  of  the  plates  in 
the  original  bulletins  was.  20|  by  24  inches,  black  figures  on  white 
ground,  but  in  1890  they  were  replaced  by  larger  bulletins,  one  sixteenth 
inch  sheet-iron  plates,  each  40  bj'  48  inches,  white  figures  on  black 
ground,  which  are  large  enough  to  be  read  easily  with  the  naked  eye  at 
a  distance  of  half  a  mile.  The  old  bulletins  were  repaired  and  used  in 
extending  the  service  to  the  tributaries.  From  1871  to  February  1, 
1887,  the  gauges  were  read  and  bulletins  changed  at  8  a.  m.  daily,  but 
since  the  latter  date  this  has  been  done  at  8  a.  m.  and  4  p.  m.  every  day, 
and  greater  uniformity  and  accuracy  have  been  secured  by  the  change. 
The  gauge  readings  are  received  at  this  oflSce  weekly  and  are  reviewed, 
consolidated,  and  sent  to  the  Secretary  of  the  Mississippi  River  Com- 
mission, by  whom  they  have  been  published  to  the  end  of  the  calendar 
year  1894. 

Gauge  staves  are  made  in  advance  at  Vicksburg  and  shipped  when 
needed,  a  few  sections  being  kept  on  hand  at  stations  with  caving  banks 
or  where  the  gauge  must  be  set  in  an  exposed  place.  They  are  of  two 
sizes,  the  larger  to  be  bolted  to  bridges,  wharves,  etc.,  and  the  smaller, 
for  temporary  service,  to  be  driven  into  the  bank  at  successive  stages, 
rising  or  falling.  Numbers  and  graduations  in  feet  and  tenths  are 
branded,  thus  saving  time  and  money,  giving  uniform  scales,  and  marks 
not  easily  obliterated. 

The  Engineer  gauges  are  used  by  the  Weather  Bureau  at  St.  Louis, 
Mo.,  Cairo,  111.,  Memphis,  Tenn.,  Helena,  Ark.,  Vicksburg,  Miss.^ 
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Donaldsonville,  La.,  Florence,  Ala.,  Nashville,  Tenn.,  Alexandria,  La., 
Shreveport,  La.,  and  Fulton,  Ark. 

The  present  service  consists  of  twenty-two  gauges,  located  as  follows, 
and  at  which  observations  were  continued  during  the  fiscal  year  endiug* 
June  30, 1895,  viz:  On  Mississippi  River  at  St.  Louis,  Mo.,  Cairo,  111., 
Memphis,  Tenn.,  Helena,  Ark.,  mouth  of  White  River,  Ark.,  Lake 
Providence,  La.,  Vicksburg,  Miss.,  Natchez,  Miss.,  Red  River  Landing', 
La.,  Baton  Rouge,  La.,  Donaldsonville,  La.,  and  Carrollton  (New 
Orleans),  La.;  on  Ohio  River  at  Louisville,  Ky.,  head  of  falls  and  foot 
of  falls;  on  Tennessee  River  at  Florence,  Ala.;  on  Cumberland  River 
at  Nashville,  Tenu.;  on  White  River  at  Jacksonport,  Ark.;  on  Arkan- 
sas River  at  Little  Rock,  Ark.;  and  on  Red  River  at  Alexandria  and. 
Shreveport,  La.,  and  Garland  and  Fulton,  Ark. 

Records  of  the  daily  readings  were  furnished  the  president  of  the 
Mississippi  River  Commission;  copy  of  the  Florence  record  was  fur- 
nished the  engineer  officer  in  charge  of  Lower  Tennessee  River;  copy 
of  the  Carrollton  record  was  sent  the  assistant  engineer  at  South  Pass 
of  the  Mississippi;  copy  of  the  Jacksonport  record  was  sent  the  chief 
engineer  of  the  Board  of  Mississippi  Levee  Commissioners;  and  district 
officers,  levee  commissioners,  etc.,  were  furnished  copies  of  records  at 
various  stations  upon  application. 

The  following  gauges  were  inspected  during  the  year  by  Assistant 
Engineer  John  Ewens,  viz : 

8eptemher.'-(10th)  Vicksburg,  Miss.,  entire  gauge  rebuilt;  (18th) 
Natchez,  Miss.,  gauge  rebuilt  from  — 1  to  50  foot  mark;  (24th)  Red 
River  Landing,  La.,  gauge  rebuilt  from  0  to  50  foot  mark;  (27th)  Batou 
Rouge,  La.,  gauge  rebuilt  from  0  to  26  foot  mark;  (29th)  Donaldsonville, 
La.,  gauge  reset  from  0  to  14.5  foot  mark. 

October. — (2d)  Carrollton,  La.,  gauge  rebuilt  from  —  2  to  19  foot  mark  ; 
(10th)  Lake  Providence,  La.,  gauge  rebuilt  from  — 3  to  44  foot  mark ; 
(12th)  Helena,  Ark.,  gauge  rebuilt  from  — 1  to  15.6  and  45  to  52  foot 
marks;  (16th)  mouth  of  White  River,  Ark.,  gauge  rebuilt  from  0  to  52.2 
foot  mark;  (19th)  Memphis,  Tenn.,  gauge  rebuilt  from  — 2  to  39  foot 
mark;  (23d)  Florence,  Ala.,  gauge  rebuilt  from — 2  to  21  foot  mark; 
(25th)  Nashville,  Tenn.,  gauge  rebuilt  from  — 2  to  46  foot  mark. 

November. — (1st)  Louisville,  Ky.,  both  gauges  repainted  and  figured; 
(5th)  Cairo,  111.,  debris  and  deposit  removed  from  gauge;  (7th)  St.  Louis, 
Mo.,  gauge  rebuilt  from  3.1  to 41.5  foot  mark;  (13th)  Jacksonport,  Ark., 
gauge  rebuilt  from  — 2  to  36  foot  mark ;  (16tli)  Little  Rock,  Ark.,  gauge 
rebuilt  from  — 0.5  to  34  foot  mark;  (22d)  Garland,  Ark.,  gauge  rebuilt 
from  0  to  32  foot  maik;  (24th)  Fulton,  Ark.,  gauge  rebuilt  from  0  to 
35.5  foot  mark;  (26th)  Shreveport,  La.,  gauge  rebuilt  from  — 8.1  to  37 
foot  mark. 

December. — (3d)  Alexandria,  La.,  gauge  rebuilt  from  — 5  to  39  foot 
mark;  (7th)  Vicksburg,  Miss.,  gau^e  rebuilt  from  — 7  to  18.5  foot  mark; 
(10th)  Natchez,  Miss.,  gauge  rebuilt  from  — 1  to  51  foot  mark. 

January. — (24th)  Vicksburg,  Miss.,  gauge  rebuilt  from  22  to  32  foot 
mark. 

Photographs  *  are  sent  herewith  showing  the  inclined  gauge  at  St. 
Louis,  Mo.,  as  rebuilt  in  November,  new  vertical  high-water  section  of 
same,  and  the  two  sections  of  new  vertical  gauge  on  Baring  Cross  Bridge 
at  Little  Rock,  Ark.,  constructed  in  November. 

The  following  tables  show  the  prevalence  of  extraordinary  low  stages 
at  all  the  stations  the  entire  year  : 


*  Not  printed. 
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CampartHon  of  flood  of  1895  with  highest  water  recorded  since  estdbHshment  of  present 

gauges. 


iTear' 
gaagei 
Gauge  stations.    I  was 
estab- 
lished' 


St.  Louis,  Mo 

Cairo,  111 

Memphis,  Tenn  — 

Helena,  Ark 

Month  of  White 
Kiver,  Ark. 

Lake  Providenoe, 
La. 

Yicksburg,  Miss. . . 

Katchez,Miss 

Red  River  Land- 
ing, La. 

Baton  Ronge,  La. . . 

Donaldsonville,  La. 

Carrollton,  La 

Lonisville  Ky. 
(opper). 

Louisville,  Ky. 
(tower). 

Florence,  Ala 

KsshviUe,  Tenn . . 

Jack8onport,Ark. 

LiUle  Rock.  Ark  ., 

Alexandria,  La  ... 


Shreveport,  La. 
Garland,  Ark . . 
Fulton,  Ark  — 


1871 
1871 
1871 

1871 
1871 

1871 

1871 
1871 
1871 

1871 
1890 
1872 
1871 

1871 

1871 
1873 
1871 
1871 
1871 

1800 
1890 
1890 


Eleva 
tion  of 
gauge 
zero 
above 
Cairo 
datum 
plane. 

Feet. 
400.23 
290.84 
208.97 

16L98 
128.73 

89.82 

68.04 
36.88 
23.85 


Elevation 

of  gauge !  Highest  water  provious- 
sero  ly  recorded  on  present 

above         gauge, 
mean  gulf 

leveiat 

Biloxi, 

Miss.* 


Feet. 
378.97 
269.58 
182. 71 

140.72 
107.47 

8&36 

44.78 
15.63 
2.59 


!   Relsr 

Highest  water  dur-  '  *^2°J?* 
iugfiscalyearend  ^^^^' 
ing  June  30, 1805. 


Date. 


Gauge 
reading. 


previ- 
ous 
highest 
record. 


20.06  —1.20 

no.  14  ,  t-2.12 

20.91  —.35 

t419. 76  f398. 50 

t392.85  mi.  59 


241.50 
64.48 

18L27 
223.44 

244.78 


220.24 
43.20 

140.01 
202.18 
223.52 


May  10, 1892  . . 
Feb.  27, 1883... 

Mar.  23, 24 

Apr.4,5,1890... 
Apr.  30, 1880 . . 
Mar.  31, 1890.. 

June  2. 1892... 


Apr.  i4, 25, 1890. 
Apr.  23, 1890.... 
June  27, 1892... 

June  28, 1892... 
June  23,1893... 
June  22, 1893... 
Feb.  16, 1884.... 


Date. 


.do. 


Jan.  22, 1882 

do 

Mar.  14,1890.... 
May  21, 1892.... 
June  12, 13. 1892. 

May  28, 1892.... 
Mar.  24,1894.... 
May  23, 24, 1892.. 


Feet. 
35.95 
52.17 
35.60 

48.10 
50.40 

41.90 

49.05 
48.60 
48.87 

38.45 
30.60 
17.45 
46.60 

72 

29.60 
55.30 
33.35 
31.20 
38.25 

35.70 
28.50 
34.85 


S^T,.  Below. 


Julyl 

Jan.  21, 22.. 
Jan.  23, 24.. 

Mar.  30, 31 
Apr.  1 


Apr.  2, 3.... 

Apr.  3, 4.... 

Apr.  3, 5 

Apr.  4, 6.... 


Apr.  6-. 
...do.. 
Apr.  8.. 
Jan.  15 . 


....do 


Jan.  17 

Mar.  25 

July7 

July  5 

June,  25-27, 
and  30. 

June  30 

June  23, 24.. 
June  22, 23. . 


FeeL 
18.73 
19. 17 
24.05  :      11.55 


Feet. 
17. 22 


31.80 
34.35  I 

25.90  ' 

31.70  t 
31.50  ! 
31.22  ; 


23.65 
18.60 
10.15 
20.70 

46.10 

17.50 
31.70 
21.95 
12.40 
11.70 

12. 10 
23.85  I 
24 


16.80 
16.05 

16 

17.85 
17.10 
17.65 

14.80 
12 

7.30 
25.90 

25.90 

12.10 
23.60 
11.40 
18.80 
26.55 

23.60 
4.65 
10.85 


*  Mississippi  River  Ck>mmission  preliminary  value,  21.26  feet  above  Cairo  datum  plane, 
t  Preliminary  value. 

Comparison  of  low  water  of  1895  with  lowest  previously  recorded  since  establishment  of 

present  gauges. 


Gauge  stations. 


St.  Louis,  Mo 

Cairo,  III 

Memphis,  Tenn 

Helena.  Ark 

Month  White  River, 

Arkansas 
Lake  Providence,  La 
Yicksburg,  Hiss... 

Natchez,  Miss. 

Red  River  Landing, 

La. 
Baton  Roujje,La... 
Donaldsonville,  La. 

Carrollton.  La 

Louisville,   Ky., 

(upper). 
Louisville,    Ky.. 

(lower). 
Florence,  Ala 


y  ashvillc.  Tenn 

Jacksonport,  Ark.. 
Little  Rock,  Ark... 

Alexandria,  La 

Shreveport,  La 

Garland,  Ark 

Fulton,  .Irk 


1871     Deo.8,9,1893 

1871  I  Dec.  24, 1871 

1871     Dec.  25, 1872 

1871  I  Jan.  5,1888 

1871  ,  Dec  28, 1872 

1871  Dec  29, 1872 

1871  2Jov.24,18«7 

1871  Dec  14, 15, 1872 

1871  Deo.15.1872 

1871  !  Jan.  9, 1877 

1800  '  Nov.  6, 1891 

1872  i  Dec27. 1872 

1871  I  Sept.  10-14, 18-22, 1881 

1871  ■  Oct.  17, 18, 1872 

1871     Sept.  18,1878 

1873  .  Oct  16, 16, 1878 

1871  I  Dec.24,1872 

1871  I  Oct.  23, 24, 1879 

1871     Sep.29,1881 

1890  ,  Oct.  1.2,  Nov.  20, 1893. 

1890     Nov.  19, 20. 1893 

1890  I  Nov.  20. 1893 


.  90     Nov.  14  . 

1.70     Nov.  11. 

—1.60  I  Nov.  15  . 

1.70  I  Oct.  20.. 


1.60     Sept.7 

—  .  76     Oct.  27.  Oct.  30- 

i      Nov.2 

—  .  40     Oct.  29-31 

—1. 10  i  Nov.  30-l>ec.  1  . . 
— 1.       j  Nov.29-Doc2.. 

—3.70  I  Dec.  2, 3 , 

—2.60     I)ec2-4 

1.69     Nov.30-Dec2  .. 
3.35     Nov.27-Doc.7  .. 


-4.25 

—5.31 

1. 

—  .25 

.45 
I. 

—  .05 


2.60 

-.10  I 

—  .10 

.70 

3.20 

—2.25 

-5. 50 

1.10 

2.85 


Feet. 

Feet. 

.90 

3.81 

.ih 

2.05 

2.65 



.40 

1.40 

i. 

.25 

.45 

.70 

1.55 

.30 

1. 

.66 

.30 

1.80 

4.20 

1.45 

2.90 

.59 



.50 

*  Ice  gorge  in  St.  Louis  Harbor  above  gauge. 
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Itemized  Btatement  of  expenditures  during  the  fiscal  year  ending  June  SO,  1895,  suhmiited 
in  compliance  toith  requirements  of  section  6  of  iHver  and  harbor  act  of  1888. 

Observations : 

Pay  of  21  permanent  gaage  keepers  from  July  1,  1894,  to 

June  30, 1895,  inclusive $3,705.00 

Paid  beirs  of  deceased  gauge  keeper,  St.  Louis,  Mo.,  for  serv- 
ices July  1-17, 1890 : 11.00 

Paid  heirs  of  deceased  gauge  keeper,  Garland,  Ark.,  for  serv- 
ices January  1-31,  1892 10.00 

$3, 726.  OO 

Inspections  and  repairs : 

Pay  of  assistant  engineer,  six  months,  two  and  one-half  days, 

at  $150  per  month 912. 60 

Traveling  expenses  of  assistant  engineer  while  inspecting 

gauges 293. 15 

Pay  of  employees  hired  to  assist  gauge  inspector  and  to 

repair  gauges  and  bulletins 56. 00 

Material  for  repair  of  gauges: 147. 10 

Transportation  of  material  for  repair  of  gauf^es 16. 60 

Repairs  of  Vicksburg,  Miss.,  gauge  and  bulletin  (piecework) .  30. 60 

Repairs  of  Shreveport,  La.,  gauge  (piecework) 21. 00 

Rebuilding  St.  Louis,  Mo.,  gau^^e  (piecework) 55. 49 

Rebuilding  Little  Rock,  Ark.,  gauge  (piecework) 15. 00 

Regraduatiug  Nashville,  Tenn.,  iron  gauge  (piecework) 5. 00 

Removing  sediment  and  resetting  Helena,  Art.,  gauge  (piece- 
work)    3.25 

One  set  of  burning  brands  for  marking  gauges 20. 00 

Transportation  of  brands  to  Vicksburg,  Miss 1. 10 

Furnace  and  charcoal  for  heating  brands 3. 30 

1,580.09 

Office  expenses  and  contingencies: 

Pay  of  clerk,  one  month,  at  !^0,  twenty -one  days,  at  $100 160. 00 

Stationery 50.24 

Telegrams .51 

Transportation  of  notebooks,  etc.,  Mississippi  Delta  survey 

to  omce  of  the  Chief  of  Engineers 5. 60 

,  216.35 

Total 5,522.44 

Money  statement, 

July  1,  1894,  balance  unexpended $22. 46 

•Amount  allotted  for  fiscal  year  ending  June  30,  1895 5, 500. 00 

5,522.46 
June  30,  18S.5,  amount  expended  during  fiscal  year 5, 522. 44 

July  1,  1895,  balance  unexpended .02 

Amount  allotted  for  fiscal  year  ending  June  30,  1896 5, 500. 00 

Amount  available  for  fiscal  year  ending  June  30, 1896 5, 500. 02 

(  Amonntthat  can  be  profitably  expended  in  fiscalyear  ending  June  30,1897    12, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 
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U  l8. 

PRELIMINARY  EXAMINATION  OF  BAYOU  DUGDEMONA,  LOUISIANA. 
[Printed  in  Honse  Ex.  Doo.  No.  301,  Fifty-third  Congreat,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtonj  D.  C,  February  5, 1895. 
Sib:  I  have  the  honor  to  submit  the  accompanying  copy  of  report 
of  January  29, 1895,  by  Capt.  J.  H.  Willard,  Corps  of  Engineers,  of  the 
results  of  a  preliminary  examination  of  Bayou  Dugdemona,  Louisiana, 
made  to  comply  with  provisions  of  the  river  and  harbor  act  of  August 
17, 1894. 

It  is  the  opinion  of  Captain  Willard,  concurred  in  by  Col.  C.  B.  Com- 
stock.  Corps  of  Engineers,  division  engineer,  and  by  this  office,  tbat 
this  bayou  or  river  is  not  worthy  of  improvement  by  the  General 
Government. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.j  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 

report  of  capt.  j.  h.  willard,  corps  of  engineers. 

United  States  Engineer  Office, 

Vicksbvrgy  Mi88.^  Jamiary  29,  1895. 

General:  In  compliance  with  instructions  contained  in  letter  &om 
your  office  dated  August  20, 1894, 1  have  the  honor  to  submit  the  fol- 
lowing report  respecting  Bayou  Dugdemona,  Louisiana,  a  preliminary 
examination  of  which  was  called  for  by  section  10  of  river  and  harbor 
act  of  August  17, 1894: 

Dugdemona  Eiver  or  Bayou,  is  a  tortuous  creek  which  has  its  source 
in  Bienville  Parish,  flows  in  a  general  southeasterly  direction  across 
Winn  Parish,  and  unites  with  Bayou  CaStor  in  forming  Little  River. 
Its  course  is  through  an  uninhabited  swamp  about  2  miles  wide,  and 
the  surrounding  country  is  hilly,  sparsely  settled,  and  the  soil  is  thin. 

Under  the  requirements  of  section  6  of  the  river  and  harbor  act 
approved  August  5,  1886,  an  examiitation  of  this  stream  was  made 
under  my  direction  by  Assistant  Engineer  Walter  S.  Davis  in  March, 
1887.  Ue  rode  south  from.  Ruston,  a  town  on  the  Vicksburg,  Sbreve- 
Ijort  and  Pacific  Railroad,  about  40  miles  across  the  country  drained  by 
Dugdemona  River  to  Winnfield,  a  small  village,  the  seat  of  Winn 
Parish,  situated  about  2  miles  from  the  stream.  From  Winnfield  he 
descended  the  creek  in  a  canoe  to  its  confluence  with  Bayou  Castor. 
He  reported  the  channel  was  narrow,  constantly  changing  in  conse- 
quence of  a  sandy  bed  and  swift  current,  with  many  abrupt  bends,  across 
which  were  numerous  chutes,  through  which  the  water  poured  before 
the  stream  became  half  bank  full.  Some  years  prior,  it  was  said,  the 
owners  of  a  small  steamboat  had  been  induced  to  make  a  trip  nearly  as 
high  as  Winnfleld,  but  could  find  no  place  to  turn  round,  and  were 
comi>elled  to  back  out  the  entire  distance.  In  making  the  descent  the 
boat  barely  escaped  loss,  its  upper  works  having  been  carried  away  by 
leaning  timber.  The  commerce  was  found  to  consist  of  rafting  stave 
timber  to  a  limited  extent.     The  country  around  Winnfield  is  under 
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caltivation,  aud  prodaces  a  certain  amount  of  cotton,  estimated  in  1887 
not  to  exceed  2,000  bales  annually,  which  is  hauled  to  Ouachita  River 
or  the  railroads. 

No  argument  in  favor  of  improving  the  stream  could  be  given  then 
and  none  has  developed  since.  The  removal  of  leaning  timber  and 
snags  might  give  a  degree  of  safety  to  navigation  by  flatboats  and  rafts, 
but  owing  to  the  shifting  chaunel  and  short  bends  the  work  would  not 
be  permanent,  would  have  to  be  renewed  from  time  to  time  for  many 
years,  and  the  cost  would  be  out  of  proportion  to  any  possible  benetits 
to  commerce  that  might  arise.  In  view  of  the  foregoing  and  the  fact 
that  Bayou  Castor  and  Little  River  below  to  Catahoula  Lake  have 
nothing  to  recommend  their  improvement,  I  can  find  no  reason  for 
changing  the  opinion  given  in  my  report  of  1887,  that  Dugdemoua  Eiver 
is  not  worthy  of  improvement  by  the  General  Government. 
Very  respectfully,  your  obedient  servant, 

J.  H.  WiLLARD, 

Captain^  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8,  A. 
(Through  Col.  O.  B.  Comstock,  Corps  of  Engineers,  Division  Engineer, 
Southwest  Division.) 

[First  indorBement.] 

U.  S.  Engineer  Office,  Southwest  Division. 

New  York,  February  J2, 1895. 
Respectfully  forwarded  to  the  Chief  of  Engineers. 
For  the  reasons  stated  by  Captain  Willard,  I  do  not  consider  this 
stream  worthy  of  improvement  by  the  United  States. 

C.  B.  Comstock, 
Colonel  of  Engineers,  Bvt.  Brig.  Gen.,  U.  S.  A., 

Division  Engineer. 


U  ig. 

preliminary  examination  of  bayou  castor,  LOUISIANA. 

[Priuted  in  Htmae  Ex.  Doc.  No.  303,  Fifty-thinl  Congress,  third  session.} 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  I).  C,  February  5, 1895. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report 
of  January  29,  1895,  by  Capt.  J.  H.  Willard,  Corps  of  Engineers,  of 
the  results  of  a  preliminary  examination  of  Bayou  Castor,  Louisiana, 
made  to  comply  with  provisions  of  the  river  aud  harbor  act  of  August 
17,  1894. 

Captain  Willard  is  of  opinion  that  this  bayou  is  not  worthy  of  improve- 
ment by  the  General  Government,  and  his  opinion  is  concurred  in  by 
Col.  C.  B.  Comstock,  Corps  of  Engineers,  division  engineer,  and  by  this 
office. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.,  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 
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report  of  capt.  j.  h.  willard,  corps  of  engineers. 

United  States  Engineer  Office, 

Vicksburg,  Miss.,  January  29 ^  1895. 

General  :  In  compliance  with  instructions  contained  in  letter  l^om 
your  office  dated  August  20, 1894,  I  have  the  honor  to  submit  the  fol- 
lowing report  respecting  Bayou  Castor,  Louisiana,  a  preliminary  exami- 
nation of  which  was  called  for  by  section  10  of  river  and  harbor  act  of 
August  17, 1894. 

Bayou  Castor,  with  its  tributary  creeks,  drains  a  portion  of  the  country 
south  of  the  Vicksburg,  Shreveport  and  Pacific  Baibroad  and  west  of 
Ouachita  Biver,  flowing  from  6  to  8  miles  from  the  latter  for  a  consid- 
erable distance  above  and  below  Columbia,  La.  Its  general  course  is 
southerly  to  its  junction  with  Dugdemona  Biver  in  forming  Little  Biver, 
a  stream  that  flows  into  Catahoula  Lake,  which  is  drained  into  Bed  and 
Ouachita  rivers  and  sometimes  filled  by  high  water  from  the  latter 
through  another  Little  Biver  at  Trinity.  Catahoula  Lake  is  dry  in  sum- 
mer and  grass-grown.  Bayou  Castor  is  the  same  kind  of  a  stream  as 
Dugdemona  Biver,  which  has  been  examined  and  reported  as  not  worthy 
of  improvement. 

An  examination  of  this  stream  was  ordered  by  section  17  of  river  and 
harbor  act  approved  September  19, 1890,  and  was  made  under  my  direc- 
tion by  Assistant  Engineer  B.  S.  Buck,  jr.,  in  October,  1890;  the  report 
npon  which  was  published  in  the  Beport  of  the  Chief  of  Engineers  for 
1891,  pages  2028-2030,  from  which  the  following  extract  is  taken: 

After  leaviug  the  mouth  I  proceeded  up  the  bayou  as  far  as  Castor  Sulphur  Springs, 
about  25  miles  from  the  mouth.  On  account  of  the  density  of  the  swamps  on  both 
sides  of  the  bayou  and  the  numerous  sloughs  and  tributary  bayous,  it  was  impossi- 
ble to  foUow  the  bayou  closely  after  the  road  left  it,  either  in  a  vehicle  or  on  horse- 
back, and  it  would  have  been  useless  work  of  many  days  to  attempt  it  on  foot. 
Farther,  the  bayou  at  that  stage  was  so  blocked  up  with  logs  and  snags  that  even  if 
a  skiff  or  dugout  had  beeu  procurable  it  would  have  been  impossible  to  go  up  by  that 
means. 

However,  I  struck  the  bayou  wherever  it  was  practicable  to  do  so,  and  saw  enough 
of  it  and  secnred  sufficient  iuformation  from  the  natives  to  ascertain  the  value  of  the 
stream  and  the  advisability  of  attempting  improvement. 

Bayou  Castor,  in  coi^  unction  with  Dugdemona  River,  forms  Little  River,  and,  at 
the  stage  at  which  it  was  examined,  furnishes  not  more  than  one-tenth  as  much 
water  to  that  river  as  the  other  tributary.  This  is  not  so  much  on  account  of  differ- 
ence in  cross  section  as  in  current  velocity.  The  current  in  Bay  on  Castor  near  its 
mouth  is  about  one-third  mile  per  hour,  while  that  of  Dugdemona  River  is  not  less 
than  2  miles  per  hour. 

Bayou  Castor  is  of  very  uniform  cross  section,  with  steep  banks,  and  throughout 
its  entire  length  is  a  succession  of  bends  more  or  less  sharp.  There  are  no  marked 
irregularities  or  bar  formations.  As  high  as  Castor  Sulphur  Springs  it  runs  through 
dense  swamps,  and  its  banks  are  covered  with  underbrush  and  trees  down  to  tne 
water's  edge.    The  channel  is  filled  with  suags,  brush,  cypress  trees,  and  knees. 

From  parties  well  acquainted  with  the  bayou  I  learned  that  the  character  of  the 
stream,  thoagh  greatly  diuiiuished  in  size,  and  the  country  through  which  it  runs  is 
much  the  same  above  Castor  Sulphur  Springs  as  below.  From  top  to  top  of  banks 
near  the  mouth  the  bayou  is  about  200  feet  wide,  and  from  water's  edge  to  water's 
edge  about  60  feet.  In' that  vicinity  soundings  in  the  deepest  part  ranged  from  3  to 
5  fcet.  The  water  was  2  feet  above  lowest  stage.  There  the  banks  are  from  17  to  20 
feet  high,  and  the  water  in  time  of  Hood  reaches  8  or  10  feet  over  the  banks.  The 
tange  of  fluctuation  is,  therefore,  about  30  feet. 

At  the  Pendarvis  place,  10  miles  above  the  mouth,  the  bauKs  are  about  25  feet 
high;  from  top  to  top  of  banks  the  bayou  is  175  feet  wide;  from  water's  edge  to 
water's  edge,  40  to  5Q  feet.  Velocity  of  current  in  pools  is  about  one-half  mile  per 
hoar;  on  rapids,  about  2  miles  per  hour.  Stage  about  2  feet  above  extreme  low 
water.  Depth  from  2  to  3  feet.  The  bayou  breaks  up  into  a  succession  of  pools  and 
tapids  about  7  miles  above  the  mouth. 
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At  the  Pendarvis  place  the  hackwater  reaches  abont  20  feet  above  low  water,  bat 
freshet  from  above  has  reached  as  high  as  40  feet  above  low  water.  This  excessive 
flood  height  is  doubtless  due  to  great  contraction  of  high- water  section,  caused  by 
the  hills  coming  in  to  the  bayon. 

At  Castor  Sulphur  Springs  the  bayon  is  140  feet  from  top  to  top  of  banks  and  45 
feet  from  waters  edge  to  water's  edge.  The  banks  are  about  15  feet  high  and  the 
water  5  feet  deep  when  5  feet  above  extreme  low  water,  at  which  stage  the  bayon  is 
almost  dry. 

Backwater  has  never  reached  a  higher  point  than  3  miles  below  Castor  Sulphur 
Springs,  but  freshet  water  reaches  30  feet  above  low  water.  No  examination  was 
made  above  Castor  Sulphur  Springs,  as  the  impracticability  of  making  any  improve- 
ment below  develops  into  impossibility  above.  As  stated,  the  bayou  runs  through  a 
dense  swamp,  varying  in  width  from  one-quarter  to  3  miles.  In  places  the  pine  hills 
come  up  to  the  bayon  bank. 

Statistics  as  to  the  demands  of  commerce  and  the  business  done  on  this  bayou  are 
necessarily  crude  and  uncertain.  However,  enough  could  be  gathered  for  practical 
purposes,  and  I  am  liberal  in  allowances.  From  Castor  Sulphur  Springs  to  the 
mouth  of  the  bayou  there  are  four  or  five  small  plantations.  The  swamps  bordering 
on  the  bayou  are  incapable  of  cultivation,  the  places  being  on  the  hills. 

The  highest  point  ever  reached  by  a  steamboat  was  3  mues  below  Castor  Snlphnr 
Springs,  or  22  miles  above  the  mouth.  The  highest  point  reached  by  steamboat 
daring  the  past  twenty-three  years  (according  to  £.  H.  Pendarvis)  was  8  miles  above 
the  month ;  however,  flatboats  for  carrying  out  staves  have  gone  higher.  The  bayou 
is  navigable  during  four  or  five  months  in  the  year.  One  or  two  boats  go  up  the 
bayou  in  a  season. 

The  amount  of  business  done  yearly  is  about  as  follows : 

Pine  logs  rafted,  20,000,  at  about  60  cents  per  log $12,000 

Staves  carried  out,  10,000,  at  about  $125  per  thousand 1, 250 

Cotton  and  merchandise,  uncertain  and  inconsiderable,  but  about 2, 000 

Total 15,250 

So  the  amount  of  business  done  on  this  bayou  can  not  exceed,  by  liberal  estimate. 
$16,000. 

From  Castor  Snlphnr  Springs  to  the  month  of  the  Houston,  Central  Arkansas  and 
Northern  Railroad  runs  at  a  distance  from  the  bayou  in  most  places  not  exceeding 
1  or  2  miles,  and  never  exceeding  4  miles. 

Except  when  high  water  is  backed  up  from  below  no  boat  can  get  up  the  bayou. 
When  the  bayou  is  high  from  head  water  the  fluctuation  is  too  rapid  and  the  cur- 
rent too  strong  to  admit  of  navigation  among  the  sharp  bends,  overhanging  trees, 
and  cross  currents. 

*  *  *  Cutting  bends  and  thereby  straightening  the  stream  is  altogether  imprac- 
ticable and  no  remedy  for  existing  difficulties.  In  fact,  the  character  of  the  stream 
and  the  country  through  which  it  flows,  in  my  opinion,  renders  any  attempt  at 
improvement  inadvisame. 

The  conditions  now  practically  are  the  same  as  when  the  examination 
was  made  four  years  ago,  with  the  exception  that  the  Houston,  Cen- 
tral Arkansas  and  Northern  division  of  the  Missouri  Pacific  Railway 
system  has  been  completed  to  the  southern  terminal  at  Alexandria, 
La.  It  connects  with  the  St.  Louis,  Iron  Mountain  and  Southern  Rail- 
way at  McCrehee  and  Dermott,  Ark.,  a  few  miles  west  of  Arkansas 
City,  on  the  Mississippi,  touches  Ouachita  River  at  Monroe,  La.,  crosses 
it  near  Columbia,  and  runs  near  and  parallel  to  Bayou  Castor,  crosses 
Little  River  just  below  the  confluence  of  Castor  and  Dugdemona,  and 
at  Alexandria  has  direct  connections  with  New  Orleans  by  two  lines  of 
railway  and  by  Red  River. 

The  chief  function  of  bayous  Dugdemona  and  Castor  is  to  drain  the 
neighboring  country,  and  the  only  business  done  on  them  is  rafting 
timber  and  floating  out  staves  in  flatboats.  Little  River,  below  their 
junction  to  Catahoula  Lake,  has  not  been  deemed  worthy  of  improve- 
ment.   •    *    * 
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In  view  of  these  facts  I  can  find  no  reason  for  changing  the  opinion 
given  in  my  former  report,  that  Bayou  Castor  is  not  worthy  of  improve- 
ment by  the  General  Government. 

Very  respectfully,  your  obedient  servant, 

J.   H.  WiLLARD, 

Captain^  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers  J  U.  8.  A, 
(Through  Col.  C.  B.  Gomstock,  Corps  of  Engineers,  Division  Engineer, 
Boathwest  Division.) 

[First  indorsement.] 

U.  S.  Engineer  Office,  Southwest  Division, 

New  YorJcy  February  2, 1895. 
Bespectfully  forwarded  to  the  Chief  of  Engineers. 
For  the  reasons  stated  by  Captain  Willard  I  do  not  consider  this 
stream  worthy  of  improvement  by  the  United  States. 

C.  B.  Gomstock, 
Colonel  of  Engineers j  Bvt.  Brig.  Gen.^  U.  8.  A., 

Division  Engineer. 


U   20. 

PRELIMINARY    EXAMINATION    OF    LITFLE    RIVER,    ARKANSAS,    FROM 
FULTON  TO  WHITE  CLIFFS. 

[Printed  in  House  Ex.  Doo.  No.  290,  Fifty-third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtony  D.  C,  February  4, 1895. 
Sib:  I  have  the  honor  to  snbmit  the  accompanying  copy  of  report, 
dated  January  29, 1895,  from  Capt.  J.  H.  Willard,  Corps  of  Engineers, 
of  the  results  of  a  preliminary  examination  of  Little  River,  Arkansas, 
from  Fulton  to  White  Cliffs,  made  to  comply  with  provisions  of  the 
river  and  harbor  act  of  August  17,  1894. 

It  is  the  opinion  of  Captain  Willard,  concurred  in  by  the  division 
engineer.  Col.  C.  B.  Comstock,  Corps  of  Engineers,  and  by  this  office, 
that  tiie  river  is  nqt  worthy  of  improvement  by  the  General  Govern- 
ment at  the  present  time. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.j  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


report  of  capt.  j.  h.  willard,  corps  of  engineers. 

United  States  Engineer  Office, 

Vicksburg,  Miss,,  January  29, 1895. 
General  :  In  compliance  with  instructions  contained  in  letter  from 

i^our  office,  dated  August  20, 1894,  I  have  the  honor  to  submit  the  fol- 
owing  report  respecting  Little  Eiver,  Arkansas,  from  Fulton  to  White 
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Cliffs,  a  preliminary  examination  of  which  was  called  for  by  section  10 
of  the  river  and  harbor  act  of  August  17, 1894: 

'l^his  stream  has  its  source  in  the  junction  of  Mountain  and  Gloves 
forks  in  the  southeastern  corner  of  Indian  Territory,  flows  in  a  general 
southeasterly  direction,  and  enters  Red  River  about  3  miles  above 
Fulton,  Ark.,  having  a  total  length  estimated  to  be  about  168  miles. 
White  Cliff,  Arkansas,  is  about  48  miles  above  the  mouth,  and  5  miles 
below  Hoods  Landing. 

Little  River  has  been  examined  by  the  United  States  four  times,  and 
all  the  reports  have  been  adverse  to  its  improvement  by  the  General 
Government.  The  first  examination  was  made  by  Captain  Benyaurd, 
under  provision  of  river  and  harbor  act  of  June  18, 1878,  and,  respect- 
ing the  stretch  of  river  below  White  Cliff,  he  reported  as  follows : 

Five  miles  below  Hoods  Landing  we  reach  White  Cliff,  a  shipping  point  for  the 
back  country  some  6  or  8  miles  distant.  This  cliff  is  a  white  limestone  formation 
about  150  feet  high.  At  one  time  lime  of  a  fair  quality  was  made  here,  but  tbe  place 
was  abandoned  on  account  of  sickness.  In  the  next  stretch  of  5  miles  (or  to  the 
43-mile  point  above  the  mouth)  there  is  but  one  bad  shoal^  with  only  0.8  foot  in  the 
channel.  From  the  43-mile  point  to  the  36-mile  point  the  river  is  but  one  succession 
of  shoal  places,  with  depth  of  water  from  0.8  to  1.2  feet.  At  the  33-mil^ point  another 
bad  shoal  occurs.  This  is  about  800  feet  long,  with  a  depth  of  1  foot  through  the 
channel.  From  this  point  to  the  mouth  there  is  but  one  more  shoal  place,  known 
as  Granite  Bar,  24  miles  above  the  junction  with  Red  River.  This  slioal  is  about 
1,000  feet  long  with  a  depth  of  1.4  feet  upon  it.  It  gives  good  water  for  9  miles 
(above),  averaging  6  to  10  feet  depth.  The  bar  is  composed  of  large  gravel  and  earth 
and  extends  entirely  across  the  river,  and  appears  up  the  banks  on  both  sides  as  if 
it  were  regular  strata.  From  Granite  Bar  to  tne  mouth  the  navigation  is  very  good, 
the  water  averaging  from  12  to  15  feet  in  depth. 

There  is  but  little  water  in  the  river  at  its  lowest  staore.  At  the  time  the  examlna* 
tion  was  made  the  water  at  Andersons  Ferry  (36  miles  below  the  Indian  Territory 
and  Arkansas  line)  was  about  3  inches  above  extreme  low  water.  Considerable 
difficulty  was  experienced  by  the  party  In  getting  their  skiff  (which  drew  4  inches, 
hght)  over  the  shoals,  and  in  many  places  it  had  to  be  dragged.  The  total  distance 
in  ascending  and  descending  the  river,  in  which  that  had  to  be  done,  was  fully  50 
miles. 

The  obstructions  in  the  stream  are  shoals  and  leaning  timber.  Nothing  can  be 
done  to  the  shoals  but  -attempting  slackwater  navigation,  which,  considering  the 
amount  of  water  in  the  river  and  the  resources  of  the  country,  would  not  be  justified. 
Since  the  shoals  act  as  dams  for  the  stretches  of  river  above  them,  navigation  would 

only  be  injured  in  attempting  to  cut  through  them. 

#  *■  -ft  n  »  •♦  # 

There  is  but  one  settlement  on  the  river,  that  a  small  place  at  Crooks,  40  miles 
above  the  mouth.  Every  place  that  has  been  started  on  the  river  has  been  abandoned 
on  account  of  sickness.  People  who  did  not  die  moved  back  to  the  liills  on  each  side, 
and  haul  their  crops  40  to  50  miles  to  the  different  railroads.  Taken  altogether,  I 
can  not  state  to  what  amount  the  improvement  of  the  stream  would  extend  the  com- 
merce of  the  adjacent  country.  The  prospects  for  settling  along  the  banks  of  the 
stream  is  not  a  very  inviting  one.  Back  from  the  river  on  the  south  side  the  lands 
are  said  to  be  very  good;  on  the  north  side  they  are  hilly  and  very  poor.  (Report 
Chief  of  Engineers,  1879,  pp.  990,991.) 

In  October,  1882,  Little  River,  between  Hoods  Landing  and  the 
mouth,  was  reexamined  by  Captain  Handbury,  in  accordance  with 
re(inirements  of  river  and  harbor  act  of  August  2, 1882,  who  reported 
that  he  could  suggest  no  method  of  improving  its  navigation  except  by 
locks  and  dams,  which  would  be  expensive,  entirely  local  in  their  ben- 
efits, and  not  warranted  by  the  present  or  even  distantly  ftiture  pros- 
pects of  commerce  of  the  river.  (Eeport  Chief  of  Engineers,  1884, 
p.  1407.) 

The  third  examination  was  made  under  direction  of  Captain  Taber, 
to  comply  with  the  requirements  of  section  6  of  the  river  and  harbor 
act  of  August  6, 1886,  who  reported  that  from  the  mouth  to  Hoods 
Landing  the  river  met  every  demand  of  commerce.  (Report  Chief  of 
Engineers,  1887,  p.  1545.) 
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The  last  examinatioii  was  made  under  my  diieetion  by  Asst.  Engi- 
neer John  Ewens  in  April,  1893,  in  accordance  with  requirements  of 
river  and  harbor  act  approved  July  13, 1892,  the  report  upon  which 
will  be  found  in  the  Report  of  the  Chief  of  Engineers  for  1893,  pages 
2087-2090,  in  which  I  gave  the  opinion  that  the  river  was  not  worthy 
of  improvement  by  the  United  States,  which  was  concurred  in  by  the 
division  engineer  and  yourself. 

Assistant  Engineer  Ewens'  examination  extended  from  the  head 
waters  to  the  mouth,  but  developed  nothing  that  would  justify  an 
expenditure  for  improvement  of  the  stream.  The  obstructions  below 
White  Cliff  were  found  to  be  shoals,  as  enumerated  in  the  foregoing 
report  of  Captain  Benyaurd.  Mr.  Ewens  reported  that  lands  along  the 
stream  suitable  for  agriculture  were  subject  to  overflow  annually,  and 
on  the  entire  stretch  traversed,  from  the  Choctaw  country  to  the  mouth, 
he  found  but  six  habitations,  and  not  a  farm  of  any  size  on  the  river. 

In  1878  the  commerce  of  the  river  was  reported  to  consist  of  a  ship- 
ment of  3,200  bales  of  cotton,  none  of  which  was  raised  in  the  bottom 
lands,  but  all  came  from  the  hills  back.  In  1882  the  yearly  commerce 
was  represented  to  be  about  2,500  bales  of  cotton  and  a  considerable 
quantity  of  timber,  with  between  4,000  and  5,000  tons  of  return  freights, 
one  small  boat  of  about  70  tons  doing  all  the  business  of  Little  Kiver 
and  Bed  Biver  for  100  miles  above  and  below  Fulton,  with  no  prospect 
that  its  capacity  would  be  overtaxed.  The  little  steamer  engaged  in 
this  trade  was  burned  in  March,  1892,  and  the  amount  of  business  has 
not  been  sufficient  to  attract  another  boat  since. 

The  White  Cliffs  Portland  Cement  and  Chalk  Company  has  been  in- 
corporated for  the  development  of  the  resources  of  the  country  adjacent 
to  White  ClifQs,  Arkansas,  by  the  manufacture  of  chalk,  cement,  brick, 
lumber,  etc.,  and  the  president,  Mr.  Lewis  Metesser,  informs  me  that  the 
item  in  the  act  of  August  17, 1894,  calling  for  a  reexamination  of  Little 
Biver  was  inserted  at  the  solicitation  of  that  company.  In  August, 
1894, 1  wrote  Mr.  Metesser,  inclosing  the  usual  blank  form,  asking  infor- 
mation respecting  the  amount  of  commerce  of  the  stream,  present  and 
prospective,  and,  under  date  of  September  21,  1894,  he  replied  as 
follows: 

[White  Cliffs  Portland  Cement  and  Chalk  Company,  White  Cliffs.  Arkansas.] 

No.  34  St.  Charles  Street, 
New  Orleans,  September  £1, 1894, 

DxAR  Sir:  In  addition  to  onrs  of  the  Ist  instant  in  acknowledging  receipt  of 
yours  of  the  31st  nltimo,  we  are  now  able  to  send  you,  as  then  stated,  a  condensed 
oatline  of  onr  enterprise,  for  which  we  desire  to  use  Little  Kiver,  from  White  Clifis 
to  its  month,  in  Arkansas.  This  matter  we  send  yon  under  separate  cover  by  same 
mail  as  this,  which  we  trust  will  give  you  a  general  idea  of  the  traffic  that  may  be 
expected  in  the  future.  We  will  probably  find  it  necessary  to  run  heavy  machinery 
np  by  boat  from  Fulton  as  early  or  sooner  than  January  1, 1895. 

Since  writing  you  on  the  1st  instant,  we  have  endeavored  to  get  some  reliable 
information  to  enable  us  to  fill  out  the  blank  that  you  send,  but  have  not  been  able 
to  do  so.  We  have  consulted  steamboat  captains  who  have  for  years  been  on  upper 
Bed  River  and  Little  River  as  hich  up  as  White  Cliffs,  but  from  none  of  these  can 
we  get  any  business  statement.  Iii  otner  words,  they  all  say,  ''We  have  taken  out 
large  quantities  of  freight,"  but  when  endeavoring  to  get  from  thom  even  an 
approximation  for  a  number  of  years,  we  have  failed  to  do  so.  You  probably  know 
this  class  of  men  better  than  we  do,  therefore  appreciate  why  we  have  failed. 
Whatever  the  past  may  have  been,  we  feel  satisfied  that  if  the  river  can  be  put  into 
navigable  shape  it  will  be  to  the  interest  not  onlv  of  our  enterprise,  but  aU  others 
that  will  follow,  and  to  such  an  extent  that  it  will  justify  the  General  Government 
to  make  the  necessary  improvements. 

In  onr  previous  letter  we  asked  whether  we  can  have  the  privilege  of  going  over 
the  river  at  the  time  that  your  engineer  would  make  the  investigation  an^orized  in 
the  recent  act,  to  which  you  did  not  reply ;  we  therefore  repeat  the  question,  whether 
it  will  be  permissible  for  us  to  then  and  there  be  represented.    We  would  like  very 
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much  if  this  can  be  arranged,  as  we  will  prefer  to  make  such  esaminations  we  will 
make  ourselves  at  the  time  and  under  the  advice  of  your  engineer.  If  one  time  is 
as  convenient  as  another  to  you  to  have  this  examination  made,  and  we  will  be  per- 
mitted to  be  represented,  we  would  ask  that  you  allow  us  to  confer  with  yon  as  to 
time,  so  we  we  can  arrange  our  part  of  it. 

Trusting  that  this  necessarily  incomplete  statement,  in  connection  with  our  printed 
synopsis,  will  enable  yon  to  act  favorably  on  the  matter,  and  that  we  may  hear  from 
you  at  your  earliest  convenience,  we  are, 
Respectfully,  yours. 

White  Cliffs  Portland  Cement  and  Chalk  Company. 
L.  Mktesber,  President. 
Capt.  J.  H.  Willard, 

Corps  of  EngiiieerSt  U.  S.  A, 

The  synopsis  referred  to  in  the  foregoiag  letter  contains  analyses  of 
the  chalk  and  clay  at  White  Cliffs  and  an  outline  of  the  enterprise, 
but  no  definite  basis  for  estimating  the  commerce  to  be  benefited  by 
improving  Little  River.  The  following  extract  is  taken  from  this 
synopsis,  under  the  head  Transportation  : 

Little  River,  upon  both  banks  of  which,  as  above  stated,  the  property  is  located^ 
is  a  navigable  stream,  subject  to  the  laws  of  the  United  States  for  such  water 
courses,  and  with  very  little  work,  for  which  the  present  river  aud  harbor  bill  pr<y- 
vides  the  beginning,  it  will  enable  the  shipping  of  the  entire  prodnct  of  our  works 
and  of  the  other  manufacturers.  For  over  iifbv  years  White  Cliffs  Landing  has  been 
used  by  steamboats,  loading  cotton  and  the  other  crops  of  the  surrounding  country. 

Two  separate  lines  of  railroads  are  within  a  short  distance  of  White  Cliffs,  the 
managers  of  which  will  made  the  necessary  connections  whenever  requirements 
justify. 

In  addition  to  the  above  existing;  river  and  railroad  facilities,  the  articles  of  the 
company's  incorporation  permit  building  both  private  and  public  railroadSi  which, 
if  carried  out  by  building  two  short  pieces  of  road,  will  place  White  Clitfs  in  inde- 
pendent connection  with  the  Mississippi  River  at  Arkansas  City  and  Tezarkana, 
where  the  competing  rates,  by  river  from  Arkansas  Citjy  and  the  six  roads  (four  of 
which  are  truuK  lines)  and  their  connection  centering  in  Texarkana,  will  make  the 
enterprise  independent  by  both  rail  and  by  water  routes. 

To  provide  shipping  facilities  for  and  to  connect  the  various  manufacturing  plants 
of  the  enterprise  wiui  the  chalk  and  clay  deposits,  timber,  river,  public  tailroads, 
etc.,  and  for  the  public  use,  the  required  wharfs,  tramways,  railroads,  and  steamers 
will  be  constructed,  equipped,  and  operated  and  arranged  to  connect  with  public 
railroads  and  steamboats,  and  will  have  the  terminals  on  the  company*8  land  and 
wharfs. 

The  lower  portion  of  Little  River  usually  is  navigable  at  stages  high 
enough  to  permit  Red  River  boats  to  run  from  Shreveport,  La.,  to  Ful- 
ton, Ark.,  and,  in  view  of  the  facts  and  reasons  herein  set  forth,  it  is 
my  opinion  that  it  is  not  worthy  of  improvement  by  the  General  Govern- 
ment at  the  present  time,  and  that  a  further  examination  or  survey  is 
not  required. 

Very  respectfully,  your  obedient  servant, 

J.  H.  Willard. 
Captairiy  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8,  A. 
(Through  Col.  C.  B.  Comstock,  Corps  of  Engineers,  Division  Engineer, 
Southwest  Division.) 

[First  indoraement.} 

U.  S.  Engineer  Office,  Southwest  Division, 

:^^el€  Yorkj  February  i,  1695. 
Respectfully  forwarded  to  the  Chief  of  Engineers. 
For  the  reasons  stated  by  Captain  Willard,  I  concur  in  the  opinion 
that  this  river  is  not  worthy  of  improvement  by  the  United  States. 

C.  B.  Comstock, 
Colonel  of  Engineers,  Bvt  Brig.  Qen.^  U.  S.  A.^ 

Division  Engineer. 
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U  21. 

PRELIMINARY  EXAMIMATION  OF  B(EUF  RIVER,  ARKANSAS,  ABOVE 
WALLACES  LANDING. 

[Printed  in  Honoe  Ex.  Doc.  No.  350.  Fifty -third  Congress,  third  stw^ion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  March  1,  1895. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  February  21,  by  Capt.  J,  H.  Willard,  Corps  of  Engineers,  of  the 
results  of  a  preliminary  examination  of  Boeuf  Biver,  Arkansas,  above 
Wallaces  Landing,  required  by  the  river  and  harbor  act  of  August  17, 
1894. 

It  is  the  opinion  of  Captain  Willard,  concurred  in  by  Col.  Henry  M. 
Robert,  Corps  of  Engineers,  the  division  engineer,  and  by  this  office, 
that  BoBuf  River  above  Wallaces  Landing  is  not  worthy  of  improvement 
by  the  General  Government. 

Very  resi)ectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig,  Gen.j  Chief  of  Engineers, 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


report  of  capt.  j.  h.  willard,  corps  of  engineers. 

United  States  Engineer  Office, 

Vicksburgj  Miss.,  February  21, 1895. 

GSNERAL:  In  compliance  with  instructions  contained  in  letter  from 
your  office,  dated  August  20,  1894, 1  have  the  honor  to  submit  the  fol- 
lowing reiiort  respecting  Boueff  [Bceuf]  River,  Arkansas,  above  Wal- 
laces Landing,  a  preliminary  examination  of  which  was  called  for  by 
section  10  of  river  and  harbor  act  of  August  17, 1894. 

Boeuf  River  has  its  source  in  Chicot  County,  southeastern  Arkansas, 
a  few  miles  west  of  Bayou  Magon,  and,  flowing  in  a  general  south- 
westerly direction,  enters  Ouachita  River  at  Stafford  Point,  8  miles 
above  the  town  of  Harrisonburg,  in  Catahoula  Parish,  La.  An  exami- 
nation of  this  stream  was  ma<le  under  the  direction  of  Mjyor  Ben- 
yaurd,  by  Assistant  Engineer  H.  St.  L.  Copp^e,  in  October,  1880,  in 
accordance  with  requirements  of  section  2  of  river  and  harbor  act 
approved  June  14,  1880.  (Report  Chief  of  Engineers,  1881,  pp. 
1424-1428.)  Major  Benyaurd  reported  as  follows: 

The  examination  was  made  by  Mr.  H.  St.  L.  Copp^,  assistant  engineer,  whose 
report  wiU  be  found  annexed,  and  was  made  with  a  view  of  determining  the  char- 
acter and  extent  of  the  obstructions  to  navigation,  with  estimated  cost  of  remoying 
same,  and  the  nature  and  extent  of  the  commerce  to  be  benefited. 

The  stream  was  examined  from  the  State  line  between  Arkansas  and  Louisiana  to 
its  junction  with  the  Ouachita,  a  distance  of  346  miles.  The  upper  reach  of  the 
river  for  a  distance  of  66  miles — that  is,  from  the  State  line  to  Wallaces  Landing — is 
made  up  of  numerous  small  lakes,  connected  by  short  stretches  of  river,  which  in 
many  places  are  not  over  20  feet  in  width.  This  part  of  the  river  may  be  compared 
more  to  a  swamp,  and  is  so  obstructed  by  snags,  logs,  stumps,  etc.,  and  the  commer- 
cial advantages  to  be  gained  bv  improving  the  same,  even  for  high-water  navigation, 
are  so  small  in  comparison  to  the  amount  required  for  the  work,  that  it  is  not  deemed 
advisable  to  consider  this  part  of  the  river  as  desirable  to  be  improved.  The  land  in 
this  section  is  susceptible  of  a  high  degree  of  cultivation,  but  tne  constant  liability 
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of  destmction  of  the  crops,  due  to  breaks  in  the  Mississippi  levees  in  the  State  of 
Arkansas,  causes  the  lands  to  be  abandoned. 

From  Wallaces  Landing  to  the  month,  a  distance  of  aboat  280  miles,  the  river  is 
obstrncted  by  snags,  logs,  and  overhan^ug  timber.  For  the  present  it  is  onlv 
deemed  advisable  to  improve  the  navigation  by  removing  these  obstructions,  which 
will  allow  boats  to  ascend  to  Wallaces  Landing  during  that  portion  of  the  season 
when  the  water  in  the  bayou  ih  only  sufficient  ior  boats  of  the  lightest  draft. 

The  amount  of  cotton  shipped  annually  from  the  bayou  is  estimated  at  17,000 
bales,  valued  at  $850,000,  to  which  must  be  added  return  freight,  etc.,  to  almost  an 
equal  amount.  From  the  upper  portion  of  the  stream  the  prcMlucts  find  a  market  in 
New  Orleans,  via  the  Vicksburg  and  Shreveport  Railroad,  to  Delta,  and  thence  down 
the  river  by  boat.  The  charge  per  bale  to  New  Orleans  by  this  route  is  $2.50;  by 
boats  directly  down  the  bayou,  when  the  stage  of  water  admits,  $1.50.  Were  the 
stream  improved  by  the  reuioval  of  the  obstructions  above  noticed,  the  crop  of  cot 
ton  and  otner  products  would  be  greatly  Increased. 

KeHpecting  the  river  above  Wallaces  Lauding,  AsBistant  Engineer 
Copi)^e  reported  as  follows : 

The  Boeuf  River,  which  I  examined  from  the  State  line  dividing  Louisiana  and 
Arkansas  to  the  mouth.  I  shall,  for  convenience  of  description,  divide  into  two  parts: 
That  portion  from  the  line  to  Wallaces,  or  the  first  reach,  being  closed  by  logs,  rafts, 
drift,  etc.,  and  very  difficult  to  improve  for  navigation:  and  a  second  reach  from 
Wallaces  to  the  mouth,  which  differs  in  every  respect,  having  been  navigated  for 
some  years  past  at  a  stage  of  about  7  feet  above  low  water. 

From  what  1  could  gather,  I  judge  the  river  to  be  at  the  time  of  this  examination 
about  3  feet  above  low- water  mark,  i.  e.,  the  lowest  water  known,  and  falling^ 

FIRST  REACH. 

The  BoBuf  River  at  the  State  line  is  about  20  miles  in  a  direct  line  from  and  west 
of  the  Mississipni  River.  The  stream  3  miles  above  the  line  is  iu  the  form  of  a  lake, 
quite  wide  and  oeep  enough  to  float  the  largest  river  boats,  but  at  a  point  half  a  mile 
below,  called  the  Shingle  House  Crossing,  it  scatters  into  numerous  branches  nar- 
row and  shallow  enough  to  ford  at  low  water,  and  exists  in  that  condition  until  the 
Aahton  Road  Crossing  is  reached,  4  miles  below  the  State  line:  thence  the  stream 
begins  to  collect  its  branches,  and  where  they  finally  come  togetner  there  is  a  raft  of 
logs,  drift,  etc.,  probably  1,000  yards  through. 

From  the  Ashton  Road  Crossing  the  river  again  takes  the  form  of  a  lake,  averaging 
150  feet  wide  by  13  feet  deep  by  4  miles  long.  This  lake  contains  about  30  snags,  15 
logs  partially,  and  in  places  entirely,  across  the  stream.  Should  improvements  be 
attonipted  the  overhanging  trees  would  also  have  to  be  cut  down.    Tne  lake  is  com- 

f)aratively  straight,  i.  e..  the  bends  are  not  sharp  or  narrow.  From  the  foot  of  the 
ake  for  a  distauce  of  8  miles  the  stream  is  very  crooked,  and  difficult,  at  the  present 
stage  of  water,  to  navigate  even  with  a  skiff.  In  many  places  cypress  trees  stand 
directlv  in  the  channel.  The  width  varies  from  20  to  100  feet,  ana  the  depth  from 
9  to  3  teot.  Forty  logH  or  fallen  trees  cross  the  stream  at  different  intervals,  causing 
rafts  and  heavv  drift  piles  to  form,  making  it  impassable.  In  this  stretch  I  counted 
60  snags  and  9  large  (\y  press  stumps.  The  shoals  (3  feet  of  water  at  the  present  stage) 
are  also  very  numerous.  These  shoals  are  caused  by  sand  bars  forming  below  the 
narrow  bends.  In  case  of  improvement  a  great  number  of  overhanging  trees  would 
have  to  be  cut.  From  this  point,  which  is  16  miles  from  the  State  line,  to  Wallaces,  50 
miles  farther  by  river,  the  stream  is  a  continuation  of  lakes  and  narrow  bends  fol- 
lowing each  other  successively.  The  lakes,  which  vary  from  one-fourth  to  2  miles  in 
length,  have  an  average  depth  of  5  feet,  width  of  100  feet,  and  but  little  current. 

At  the  end  of  each  lake  there  is  generally  a  mile  or  more  of  sharp,  horseshoe 
bends,  in  places  the  river  being  not  over  20  feet  wide  by  2  feet  deep,  containing  sand 
bars,  rafts,  drift  piles,  trees,  and  stumps  standing  in  the  channel,  and  every  few  hun- 
dred feet  a  cypress  log  stretching  from  bank  to  bank.  Between  the  lakes  or  straight 
open  stretehes  the  current  is  considerably  accelerated. 

The  river  in  the  upper  portion  of  this  first  reach  runs  through  a  swamp,  about  4 
miles  wide,  lying  between  the  Mavon  hills  and  the  high  lands  east  of  Bayou  Bartholo- 
mew, whereas  through  the  lower  portion  the  country  is  higher,  the  bank  being 
usually  about  17  feet  nigh. 

The  soil  is  of  a  sandy  composition,  the  bank  in  some  places  showing  thin  strata  of 
clay,  the  surface  of  the  adjacent  country  being  of  the  same  nature.  The  river  bed 
is  generally  a  hard,  compact  sand. 

The  timber  throughout  the  reach  varies,  that  at  the  npper  end  being  superior  in 
quality  and  quantity.  One  mile  west  of  the  river,  at  the  State  line,  there  is  a  strip 
of  good  pine  2  miles  wide  by  about  15  miles  long,  running  southeast. 
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The  entire  reach  coiitains  cypress,  many  varieties  of  oak,  snch  as  t«  hite,  cow,  black, 
red,  overcup,  pin,  etc. ;  hickory,  gam,  elm,  and  ash  are  also  found.  The  timber  which 
principally  fringes  the  river  is  cypress  and  oak. 

COMMERCIAL  STATISTICS. 

Tlie  liiud  adjacent  to  the  BoBuf,  for  some  distance  both  above  and  below  the  State 
line,  ii«  capable  of  high  cnltivation,  bat  owing  to  the  sickliness  of  the  climate  and 
the  liability  to  overdow  it  is  but  little  worked.  The  plantations  or  clearings  east  of 
the  Shingle  Honse,  on  the  Mayon  hills,  are  many  of  them  deserted.  The  planters  at 
present  average  aboat  15  bales  of  cotton  apiece.  Shonld  this  upper  portion  of  the 
river  be  opened  to  navigation  the  acreage  of  cultivated  land  would  be  greatly 
increased.  The  products  of  the  country  west  of  and  in  the  vicinity  of  this  reach  of 
the  Bceuf  pretty  much  all  find  an  outlet  by  way  of  the  Bartholomew,  and  probably 
would  do  so  were  the  stream  made  navigable.  The  products  on  both  sides,  from  the 
Shingle  House  as  far  south  as  Wallaces,  would  amount  to  about  300  bales  of  cotton  per 
annum,  and  even  some  of  this  might  be  shipped  by  the  Ma^ on  in  preference.  Most 
of  the  produce  would  come  from  Oak  Grove,  on  the  Mayon  hills  and  Shilling's  neigh- 
borhood, near  the  river;  the  cattle  trade  would  be  but  light,  owing  to  the  great  loss 
incurred  at  overflow  times. 

In  my  estimation,  the  great  outlay  necessary  to  make  this  66  miles  of  river  naviffa- 
blcy  even  at  high  water,  would  hardly  be  compeusated  for  by  the  little  cotton  (§00 
bales),  seedy  cattle,  etc  ,  that  the  country  would  produce. 

The  uu healthy  and  present  backward  condition  of  this  section,  in  a  great  degree, 
is  due  to  overflows,  'lliese,  from  some  time  before  1842  until  after  1864,  did  not 
occur,  because  of  the  good  condition  of  the  levees  bordering  the  Mississippi  River: 
but  during  the  late  rebellion  these  were  destroyed  in  mauj^  places,  so  that  since,  at 
every  overaow  of  the  Mississippi  River,  all  this  country  lying  between  the  Ouachita 
and  the  Mississippi  is  inundated,  excepting  the  high  ridges,  probably  16  feet  above 
high-water  mark,  such  as  Ma^on  hills,  etc.  The  principal  breaks  necessary  to 
rebuild  in  order  to  protect  this  B(puf  country  are  in  the  Matthews  Bend  Levee, 
which  I  am  told  an  8-foot  levee  would  protect,  and  the  Possum  Fork.  The  Ashton 
break  would  afl:ect  the  Ma^on  and  Tensas,  but  not  the  Bceuf,  owing  to  the  interven- 
ing hills. 

The  oscillation  of  the  Bceuf  is  about  30  feet,  the  time  of  rising  and  falling  corre- 
sponding very  nearly  with  the  Mississippi  River;  the  planters  look  for  high  water 
in  December  and  low  water  in  the  summer  and  fall. 

Work  for  the  removal  of  snails,  logs,  leaning  timber,  etc.,  obstructing 
navigation  at  high  stages  below  WaUaces  Landing,  has  been  carried  on, 
when  funds  were  available  for  the  purpose,  since  1881,  in  accordance 
with  Major  Benyaurd's  project  of  1880,  The  river  and  harbor  act  of 
1884  directed  an  examination  of  three  outlets  near  Point  Jefferson, 
about  19  miles  below  Wallaces  Lauding,  which  was  made  by  Captain 
Bergland  that  year,  and  he  recommended  that  the  outlets  be  closed  to 
preserve  navigation  in  the  stream;  the  cost  of  the  work  then  needed 
was  estimated  at  $7,290.  The  next  river  and  harbor  act  authorized 
this  addition  to  the  original  project,  but  provided  only  $5,000  for  "con- 
tinuing improvement  and  for  closing  Outlet  No.  1."  Being  hampered 
by  lack  of  funds,  these  outlets  were  not  closed  until  the  low-water  sea- 
sons of  1887  and  1888,  and  it  would  have  been  impossible  to  do  the 
work  then  except  for  pecuniary  aid  and  labor  given  by  the  planters 
whose  lands  would  be  i)rotected,  the  proportion  of  cost  borne  by  the 
United  States  having  been  $5,441.78.  Outlet  No.  1  was  closed  sub- 
stantially. No.  2  was  closed  by  a  heavy  dam,  and  No.  3  by  a  low  dam, 
which  was  all  the  work  that  could  be  done  with  the  insufficient  appro- 
priation and  the  assistance  rendered  by  the  planters.  The  closure  of 
the  outlets  gave  immediate  benefit  to  navigation  by  confining  the  flow 
to  its  natural  course  and  by  scouring  the  bars  below,  but  the  willful 
cutting  of  Opossum  Fork  Levee  in  the  spring  of  1890  and  the  crevasses 
that  occurred  in  the  Arkansas  levees  along  the  Mississippi  below,  admit- 
ted an  immense  volume  of  water  into  the  secondary  valleys  drained  by 
Bceuf  River  and  the  Tensas  and  Ma^on,  which  swept  away  all  of  the 
dams  closing  the  outlets.    Subsequent  appropriations  have  been  too 
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small  to  replace  the  work,  and  its  cost  is  increased  by  each  flood,  the 
last  estimate,  made  by  me,  for  the  purpose  amounting  to  $30,000. 

When  the  examination  of  this  stream  was  made  in  1880  the  Vicks- 
burg,  Shreveport  and  Pacific  Kailroad,  crossing  it  at  Girard,  La.,  wasi 
the  only  competing  route  of  transportation;  but  the  New  Orleans  and 
Northwestern  Railway  has  been  completed  recently  from  Natchez,  Miss., 
to  Bastrop,  La.,  crossing  the  river  about  2  miles  north  of  Ray  ville.  La., 
and  the  Houston,  Central  Arkansas  and  Northern  Railroad,  a  branch 
•f  the  Missouri  Pacific  system,  built  a  few  years  ago,  runs  a  few  miles 
west  of  and  parallel  to  the  river  from  its  headwaters  as  far  south  as 
Colambia^  O^dwell  Parish,  La.  Another  line,  the  Louisiana,  Arkan- 
sas and  Missouri  Railroad,  is  projected,  which  will  touch  the  stream 
at  several  points  on  the  east. 

Railroad  competition  and  repeated  overflows,  caused  by  defective 
levees  along  the  Arkansas  front  of  the  Mississippi,  have  diminished 
the  commerce  of  Boeuf  River,  as  shown  by  the  following  summary  of 
what  has  been  reported  to  this  oflSce  during  the  last  six  years,  taken 
from  my  annual  report  for  181)4. 

Summary  of  commerce  reported. 


Articles. 

189a-04. 

1892-93. 

1891-92. 

1890-91. 

1889-90. 

1888-89. 

Ck>tton 

Tons. 
900 
2,560 

Tons. 
626 
1,878 

Tons. 

1,583 

1,178 

50 

19 

3,352 

1,223 

3,138 

72 

Tons, 
1,760 
716 

Tons. 
1,397 
731 

Tons. 
1,084 

Cotton  B6ed 

834 

Hides  and  nkina 

Live  stock 

12 
300 

Lumber 

250 

S*W  lofTS                   .     ...       ..          ... 

:::::::"::::::::::: 

Staves 

4.626 
450 

923 
300 

1,777 
179 

263 

54 

M  innAllnnnnTiH 

91 

Total  down  freight 

8,838 
650 

8,977 
385 

8,615 
1,370 

4,432 
8,458 

2,391 
1,594 

2,063 

Return  freight 

1,876 

Total 

9,488 

4,312 

9.985 

7,890 

3.985 

3,439 

Estimated  vidne 

$350,000 

9200, 000 

$501,000 

$636,500 

$580,850 

$457, 100 

So  far  as  I  have  information,  there  has  been  no  steamboat  as  high  as 
Wallaces  Landing  since  I  was  assigned  to  charge  of  this  district  in  1886, 
and  probably  none  has  been  above  Point  Jefferson  since  the  work  com- 
menced in  1881,  the  latter  place  being  considered  the  head  of  high- 
water  navigation.  At  the  close  of  operations  of  the  fiscal  year  1894, 
Overseer  Watkins  Decker^  who  had  been  in  local  charge  of  the  work, 
reported  that  the  extension  of  the  New  Orleans  and  Northwestern 
Railway  from  Rayville  to  OoUinston,  La.,  where  it  connects  with  the 
Houston,  Central  Arkansas  and  Northern  Railroad,  had  diverted  a 
large  portion  of  the  commerce  of  the  stream,  which  would  be  still 
further  decreased.  He  was  informed  by  Oapt.  L.  Brunner,  of  the 
steamer  Parlor  City^  that  it  was  doubtful  whether  boats  in  future 
would  run  above  Mrs.  Jordan's  Landing,  about  midway  between  the 
New  Orleans  and  Northwestern  Railway  Bridge  and  Point  Jefferson 
and  about  33  miles  below  Wallaces  Landing,  Overseer  J.  R.  Vaughan, 
who  has  been  in  local  charge  of  the  work  done  between  Wallaces  Land- 
ing and  Oharlieville  the  past  season  of  low  water,  reported  on  the  2d 
instant  as  follows: 

The  country  adjaceut  to  the  river  above  Point  Jefferson  to  Wallaces  Landing  is 
nearly  all  woodland,  there  being  only  a  few  acres  cleared.  The  timber  consists  of 
gam,  white  oak,  ash,  cypress,  and  hickory,  the  latter  of  an  inferior  quality.    About 
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lOOyOOO  stavefi  are  on  the  banks  awaiting  transportation.  Below  Point  Jefferson  to 
Mrs.  Jordan's  there  are  only  a  few  small  farms^  and  all  their  produce  has  been 
shipped  by  railroad.  From  Mrs.  Jordan's  to  the  Vicksburg,  Shreveport,  and  Pacific 
Railroad  Bridge,  at  Girard,  and  thence  downstream  to  Charlieville,  about  55  miles, 
productive  plantations  join  each  other  alon«?  the  banks,  but  the  greater  portion  of 
their  crops  was  shipped  by  railroad  as  soon  as  it  was  ready  for  market.  From  the 
best  information  I  can  get,  from  Messrs.  Wright,  large  planters  above  Girard,  and 
Messrs.  McCaskill  and  other  large  planters  below  that  place  to  Charlieville,  there 
are  only  about  1,000  bales  cotton  awaiting  shipment  by  boat,  most  all  going  to  New 
Orleans,  the  saving  by  river  freight  being  85  cents  per  bale.  About  1,100  tons  cotton 
seed  also  are  awaiting  shipment  by  boat,  nearly  all  of  which  will  go  to  the  oil  mills 
at  Monroe. 

Prom  the  foregoing  information  it  appears  that  there  is  no  public 
necessity  or  convenience  to  be  subserved  by  improving  Boeuf  River 
above  Wallaces  Landing,  the  upper  portion  of  which  runs  through  a 
swamp  about  4  miles  in  width  and  the  entire  stretch  consisting  of  a 
succession  of  pools  and  shoals,  the  latter  being  dry,  or  nearly  so,  at 
lowest  stages.  This  part  of  the  river  at  present  is  impassable  by  reason 
of  trees,  snags,  logs,  and  raft  in  the  channel,  and  overhanging  timber. 
If  these  obstructions  were  removed  it  is  doubtful  if  steamboats  could 
be  induced  to  run,  as  the  river  could  be  made  navigable  by  this  means 
for  the  highest  stages  only,  and,  owing  to  the  uncertainty  of  naviga- 
tion, it  is  probable  that  shipments  of  the  limited  commerce  of  the 
locality  would  continue  by  railroad  or  by  bayous  Bartholomew  or 
Ma$on.  During  the  fiscal  year  1894  there  was  only  one  steamboat  trip 
reported  as  high  as  Point  Jefferson,  Jordan's  Landing  having  been  the 
upper  limit  ordinarily.  The  channel  below  the  outletis  of  Point  Jeffer- 
son is  shoaling  rapidly,  and  until  the  outlets  are  closed  substantially 
and  there  is  reasonable  assurance  of  levee  protection  from  the  floods  of 
the  Mississippi  along  the  Arkansas  front  below  Arkansas  Eiver  it 
would  seem  inadvisable  to  continue  the  improvement  as  high  as  Point 
Jefferson. 

As  in  the  case  of  Bayou  Ma9on  above  Floyd,  report  upon  which  is 
submitted  this  date,  the  desire  for  the  removal  of  obstructions  in  Boeuf 
Eiver  above  Wallaces  Landing  appears  to  be  for  the  purpose  of  provid- 
ing a  drain  for  flood  water  of  the  Mississippi  from  the  lower  counties 
in  southeastern  Arkansas  more  than  for  securing  an  extension  of  the 
navigable  portion  of  Boeuf  River,  and  for  the  reasons  given  in  tliat 
rex)ort  and  those  herein  it  is  my  opinion  that  Boeuf  River  above  Wal- 
laces Landing  is  not  worthy  of  improvement  by  the  General  Govern- 
ment. 

Very  respectfully,  your  obedient  servant, 

J.  H.  WlIiLABD, 
Captain,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  8.  A, 
(Through  Col.  Henry  M.  Robert,  Corps  of  BngineerSj  Division  Engi- 
neer.  Southwest  Division.) 

[First  indorsemen  t .  ] 

IT.  S.  Engineer  Office,  Southwest  Division, 

New  York,  February  28^  1895. 
Bespectftilly  forwarded  to  the  Chief  of  Engineers. 
For  the  reasons  given  by  the  district  officer  I  am  of  opinion  that 
Boeuf  River  above  Wallaces  Landing  is  not  worthy  of  improvement 
by  the  United  States. 

Henry  M.  Robert, 
Colonel,  Corps  of  Engineers,  Division  Engineer. 
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U  ;i2. 

PRELIMINARY  EXAMINATION  OF  BAYOU  MAQJON,  ARKANSAS,  ABOVE 

FLOYD. 

[Printed  In  House  Ex.  Doc.  No.  349,  Fifty-third  CongreM,  third  seMion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  0.,  March  i,  1895. 
Sir:  I  have  the  honor  to  submit  the  accompan3ring  copy  of  report 
by  Oapt.  J.  H.  Willard,  Corps  of  Engineers,  dated  February  21, 1895, 
of  the  results  of  a  preliminary  examination  of  Bayou  Ma^on  above 
Floyd,  Ark. 

Captain  Willard  is  of  the  opinion  that  this  locally  is  not  worthy  of 
improvement  by  the  General  Government,  and  his  views  are  concurred 
in  by  Col.  Henry  M.  Robert,  Corps  of  Engineers,  division  engineer,  and 
by  this  office. 

Very  respectfully  your  obedient  servant, 

Thos.  Lincoln  (3asey, 
Bri^.  Oen..  Chief  of  Engineers. 
Hon.  1).  S.  Lamont, 

Secretary/  of  War. 
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United  States  Engineer  Office, 

Vicksburg^  Miss,,  February  ^i,  1895. 

General:  In  compliance  with  instructions  contained  in  letter  from 
your  office  dated  August  20, 1894,  I  have  the  honor  to  submit  the  fol- 
lowing report  respecting  Bayou  Ma^on,  Arkansas,  above  Floyd,  a  pre- 
liminary examination  of  which  was  called  for  by  section  10  of  river 
and  harbor  act  of  August  17,  1894: 

This  stream  has  its  source  in  Desha  County,  southeastern  Arkansas, 
near  the  source  of  Bopuf  River  and  a  few  miles  west  of  the  Mississippi, 
flows  in  a  general  southerly  direction  west  of  and  nearly  parallel  to 
Tensas  River,  and  enters  the  latter  m  Frauklm  Parish,  La.,  about  40 
miles  above  its  mouth.  Below  Floyd,  La.,  to  its  mouth,  estimated  to  be 
about  98  miles,  work  has  been  carried  on  when  ftinds  were  available 
for  tbe  purpose  since  1884  in  conjunction  with  the  improvement  of 
Tensas  River. 

Under  the  requirements  of  section  2  of  river  and  harbor  act  approved 
June  14, 1880,  an  examination  of  Bayou  Mii^oii  was  made  that  year  by 
Assistant  Engineer  F.  S.  Burrowes,  under  direction  of  Major  Ben- 
yaurd.  (Report  Chief  of  Engineers,  1881,  pp.  1462-1467.)  This  exam- 
ination  was  made  at  a  stage  about  2  feet  above  lowest  water,  affording 
a  good  opportunity  to  observe  obstructions  to  navigation,  and  respect 
ing  the  portion  of  the  bayou  above  Floyd,  Mr.  BuiTowes  reported  as 
follows : 

Entering  the  bayou  at  Endora  Ferry,  4^  miles  west  of  Grnnd  Lake,  Ark.,  on  the 
MissiBsippi  River,  I  examined  it  for  about  10  miles  above,  and  found  it  about  70  feet 
'ivide,  3  feet  deep,  and  so  filled  with  sna^s,  sunken  lo^s,  and  larg:e  cypress  stumps  as 
to  make  it  almost  impassable  with  a  skiff.  From  this  point  to  itd  source  is  quite  a 
long  distance,  but  it  is  so  narrow,  shallow,  and  filled  with  obstructions  that  its 
improvement  would  be  impracticable,  and,  from  its  close  proximity  to  the  Missis- 
sippi  River,  unnecessary. 
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Coming  back  to  Endora  Ferry  and  floating  down,  I  foand  the  distance  to  Floyd  to 
l>e  70  miles  by  the  bayou ,  and  its  general  characteristics  about  as  follows : 

At  Endora  Ferry  the  stream  is  75  feet  wide  and  continues  this  width  with  an  aver- 
age depth  of  5  feet  for  about  10  miles,  bending  only  at  long  intervals.  At  the  end 
of  this  portion  an  island,  or  bar,  300  feet  long  has  formed,  which  leaves  a  channel 
An  either  side  30  feet  wide  and  2  feet  deep.  After  this  is  passed  the  bayou  again 
assumes  the  same  width  and  general  lake-like  character  as  above,  and  continues  thus 
for  a  distance  of  5  miles,  when  it  becomes  very  crooked,  narrow,  and  shallow.  Down 
to  this  point  there  are  about  20  large  snags  to  the  mile,  besides  a  great  number  of 
sunken  logs  and  several  oak  and  gum  trees  stretching  clear  across  the  channel.  The 
timber  along  this  portion,  composed  of  oak,  hickory,  gum,  and  pecan,  is  dense  and 
continuous,  and  owing  to  the  narrowness  of  the  channel  forms  an  obstacle  which 
wonld  have  to  be  removed  to  make  it  navigable.  The  bayou  then  continues  crooked, 
narrow,  and  shallow  as  far  as  Nashs  Ferry,  35  miles  below  Endora  Ferry.  This  por- 
tion is  filled  with  snags  and  sunken  loss,  which  collect  in  the  bends  and  form  impas- 
sable rafts  from  200  to  300  feet  long.  The  timber  along  the  banks  also  changes  in 
character,  becoming  largely  heavy  cypress,  which  leans  over  the  bayou,  and  which, 
together  with  the  numerous  large  stumps  of  the  same  timber  found  in  the  channel, 
forms  a  formidable  obstacle  to  ito  improvement  here. 

Fifteen  miles  above  Nashs  Ferry  and  4  miles  below  the  line  between  Arkansas  and 
Louisiana  the  Ma^on  is  crossed  by  a  road  leading  to  Ashton  Landing,  on  the  Missis- 
sippi River,  which  is  only  2^  miles  distant  from  it  at  this  point. 

Below  Nashs  Ferry  the  bayou  widens  to  150  feet,  has  a  depth  of  6  feet,  is  nearly 
straight,  and  singularly  free  from  obstructions,  both  in  the  channel  and  on  the 
banks.  It  continues  thus  for  15  miles.  From  this  point  to  Floyd,  a  distance  of  20 
miles,  it  again  becomes  very  crooked,  narrow,  and  snallow,  bein^  only  100  feet  wide 
and  from  2  to  4  feet  deep.  The  leaning  timber  on  this  reach,  which  it  would  be  nec- 
essary to  cut  in  order  to  make  the  bayou  navigable,  is  very  heavy  and  thick,  with- 
out, however,  including  much  cypress.  The  snags  inthe  channel  are  very  numerous, 
averaging  about  25  to  the  mile,  and  the  bed  of  the  stream  is  a  perfect  network  of 
sunken  logs-  These  obstructions,  along  with  a  very  swift  current,  make  this  por- 
tion difficult  to  navigate,  even  in  a  skiff. 

The  bed  and  banks  of  the  bayou  above  Floyd  are  composed  of  the  same  hard  red 
«]ay  as  the  Ma^on  hills,  covered  with  from  3  to  5  feet  of  rich  alluvial  deposit.  The 
banks  are  very  uniformly  22  feet  in  height,  and  overflow  from  6  to  8  feet  at  time  of 
high  water  in  the  Mississippi. 

There  are  a  number  of  small  tributaries  to  the  upper  portion  of  the  Ma^^on,  none 
of  which,  however,  are  of  much  importance.  The  largest  are  the  following:  Ditt-h 
Bayon,  an  artificial  channel  connecting  the  bayou  with  Lake  Chicot,  Arkansas ;  Rush 
Bayou,  entering  the  Magon  at  Endora  Ferry  aod  connecting  it  with  Grand  Lake, 
Arkansas ;  Rowen  Bayou,  entering  at  Ashton  Ferry  and  connecting  the  bayou  with 
the  Ashton  break  in  the  levees  on  the  Mississippi  River. 

The  water  in  the  Ma^on,  I  understand;  reaches  its  lowest  stages  in  the  early  fall, 
begins  to  rise  about  December  1,  and  remains  from  6  to  18  feet  above  low  water  for 
about  eight  months  thereafter.  It  never  of  itself  rises  sufficiently  to  escapo  from 
its  banks,  so  that  as  long  as  the  Mississippi  levees  opposite  its  headwaters  were  con- 
tinuous the  bottom  lands  could  be  cultivated  without  danger  of  overflow.  Since 
the  breaks  in  the  levees  at  Ashton,  Matthews  Bend,  and  Possum  Fork  the  Mississippi, 
at  time  of  high  water,  pours  into  and  floods  this  whole  section,  raises  the  level  of 
the  Ma^on  30  feet  above  its  present  stage,  and  in  fact  turns  it  into  a  high- water 
chute  of  the  main  river.  For  this  reason  farming  along  the  bayou  at  the  present 
time,  except  on  the  hills,  is  precarious  and  generafly  unprofitable. 

In  my  opinion,  it  would  be  inexpedient  to  attempt  to  make  navigable  an^  portion 
of  the  Ma^on  above  Floyd,  as,  from  the  number  and  nature  of  the  obstructions  and 
the  narrowness  and  shallowness  of  the  channel,  the  expense  of  such  improvement 
would  be  very  great  and  largely  in  excess  of  the  benefits  conferred  on  the  country 
along  it,  for  the  following  reasons: 

First,  as  stated  above,  all,  or  nearly  all,  the  land  under  cultivation  along  this  por- 
tion of  the  bayou  is  on  the  hills,  from  all  parts  of  which  shipping  points  can  be  found 
within  a  reasonable  distance,  either  at  landings  on  the  Mississippi  or  at  Floyd,  on  the 
Ma^on. 

Second,  the  improvement  of  this  part  would  not  increase  the  acreage  under  cultiva- 
tion ill  the  bottom  lands,  as  they  remam  unimproved,  not  from  want  of  a  convenient 
shipping  point,  but,  as  stated,  from  their  liability  to  overflow  by  the  Mississippi. 

In  AubmittiTig  the  report  of  examiuation  Major  Benyaurd  made  the 
following  statements,  viz: 

In  presenting  the  estimates  for  the  improvement  of  the  Mayon  I  have  not  deemed 
it  necessary  to  consider  the  upper  section  of  the  stream,  extending  as  far  down  as 
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Floyd,  La.,  a  point  some  40  miles  below  the  State  line,  from  the  fact  that  this  section 
is  so  filled  with  snags,  logs,  stnmps,  and  other  obstructions  that  scarcely  a  skiff  can 
be  got  through  it,  and  the  cost  of  making  a  navigable  channel  will  bo  so  greatly  in 
excess  of  anv  benefits  likely  to  be  derived  from  its  improvement.  In  addition,  the 
proximity  of  the  Mississippi  River,  to  which  the  crops  can  be  hauled,  is  likely  to 
render  the  improvement  unnecessary.  I  will,  therefore,  only  consider  the  river  from 
Floyd,  the  }>resent  head  of  navigation,  to  the  mouth. 

Tlie  examination  showed  that,  like  all  streams  in  that  section  of  the  country,  the 
main  obstructions  to  navigation  are  sna^s,  sunken  logs,  and  leaning  timber,  the 
removal  of  which  will  constitute  the  principal  work  to  be  carried  on  with  a  view  of 
improving  the  stream  and  of  giving  increased  facilities  for  the  shipment  of  cotton 
aud  the  return  of  plantation  supplies  and  other  freights.  Were  any  other  system  of 
improvement  earned  on  it  would  have  to  be  a  system  of  locks  and  dams,  which  the 
commerce  of  the  adjacent  country  would  not  at  present  justify. 

Floyd  is  the  only  town  on  the  Ma^on.  It  is  the  county  seat  of  West  Carroll  Parish, 
and  contains  about  250  inhabitants.  The  amount  of  cotton  shipped  from  this  point 
is  said  to  be  3,000  bales.  It  is  the  present  head  of  navigation,  boats  runoing  re^- 
larly  to  the  place  about  five  months  in  the  year.  Some  of  these  make  round  trips 
to  and  from  New  Orleans:  others  connect  at  Trinity  with  the  Ouachita  River  boats. 

The  amount  of  cotton  shipped  from  the  bayou  by  steamer  amounts  to  about  9,000 
bales  annually.  Other  amounts  go  by  way  of  the  Vicksburg  aud  Shreveport  Rail- 
road to  Delta,  and  thence  by  boat  to  New  Orleans.  Were  the  bayou  improved,  the 
running  time  of  the  steamers  would  be  increased  about  three  months,  and  nearly  all 
the  cotton  raised  would  find  an  outlet  through  the  river  at  reduced  rates  of  freight. 

The  lands  throu^rh  all  this  section  of  upper  Louisiana  are  susceptible  of  a  hi^h 
degree  of  cultivation,  but  the  breaks  in  the  levee  along  the  Mississippi  front  in 
Arkansas,  while  doing  no  particular  damage  to  that  State,  cause  the  lands  in  north 
Louisiana  to  be  inundatea  every  high  water.  Were  these  breaks  repaired,  all  the 
now  aban<loned  lands  in  this  section  of  the  State  would  be  brought  under  cultiva- 
tion. This  work,  combined  with  the  improvement  of  the  streams  like  the  Boeuf, 
Macon,  and  Tensas,  which  would  facilitate  the  shipmeut  of  the  crops,  would  add 
greatly  to  the  production  of  cotton  and  other  crops. 

The  first  appropriation  for  this  bayou  was  made  by  river  and  liarbor 
act  of  1884,  which  provided  $4,000  for  improving  Tensas  River  and 
Bayou  Mayon,  Louisiana.  Subsequent  acts  have  appropriated  funds 
for  continuing  work  in  both  streams,  the  total  amount  from  1884  to  the 
present  time  aggregating  $28,000.  The  portion  of  this  sum  applied  to 
improving  Bayou  Ma^on  below  Floyd,  in  accordance  with  the  foregoing 
project,  is  $20,153.12,  with  which  the  stream  has  been  put  in  fairly  good 
navigable  condition,  enabling  steamboats  to  make  quicker  trips  to 
Floyd  during  the  navigable  season,  about  seven  months  of  the  year, 
with  comparative  ease  and  safety. 

Major  Benyaurd's  estimate  for  removing  the  obstrut^tions  by  five 
months'  work  in  one  low-water  season  was  $17,000,  but  at  no  time  was 
more  than  $5,000  provided  for  both  streams,  and  as  new  obstructions 
are  added  each  year,  small  ap])ropriatious  are  needed  Irom  time  to  time 
to  maintain  what  has  been  done  in  the  interest  of  safe  navigation.  As 
no  work  has  been  done  above  Floyd,  the  upper  portion  of  the  bayou 
still  is  uniiavigable,  and  the  growth  and  accumulations  of  obstructions 
during  the  last  fourteen  years  have  rendered  its  improvement  more 
expensive  and  unprofitable  than  when  reported  upon  in  1880. 

Major  Benyaurd  reported  in.  1880  that  the  amount  of  cotton  shipped 
from  the  bayou  by  steamer  was  about  9,000  bales  annually,  or,  say,  2,200 
tons.  This  is  largely  in  excess  of  the  commerce  reported  to  this  oflBce 
the  last  two  years  from  botli  Tensas  River  and  Bayou  Ma^on,  as  shown 
by  the  following  table,  taken  from  my  annual  report  for  1894: 
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Summary  of  commerce  reported,  Tensas  River  and  Bayou  MaQon,  Louisiana. 


ArticlM. 

1893-94. 

1892-93. 

Tons. 

498 

1,457 

3 

3 

26 

1801-92. 

1890-91. 

Tons. 
2,760 
4.850 

'I 

1,032 

1889-90. 

1888-89. 

Cotton • 

Tons. 
450 
1.400 
2 
108 
895 
300 
104 

Tonn. 
8,762 
4,876 

Tons. 
1,527 
2,920 
2 

**3,"325' 

Tom. 
2,750 

Cotton  seed 

4,000 

Hid^Mftndnkinfi.., .   ,     ..,^,-- 

5 

Live  stock 

10 

71 

440 

1,942 

225 

Staves 

3,500 

378 

50 

1,823 

Total  down  IVeiffht 

3.259 
2,700 

1,987 
662 

11. 101 
5,886 

9.036 
6,000 

7,824 
5,216 

12.303 

Return  freight 

8.202 

Total - 

5,959 

2.649 

16.987 

15,036 

13,  MO 

20,505 

KstimAt^^  Tfthw 

$389,000 

$122,500 

$990,000 

$999,500 

$742,390 

$1, 194, 100 

The  falling  off  in  freights  probably  was  dne  to  some  extent  to  railroad 
competition,  but  the  rapid  decrease  in  the  last  two  years  was  caused 
by  lack  of  proper  levee  protection  against  the  floods  of  the  Missis- 
sippi in  Desha  and  Chicot  counties,  Ark.  In  1892,  previous  to  the  cul- 
mination of  the  flood  of  that  year,  it  was  estimated  that  the  line  of 
levees  extending  from  the  Louisiana  line  to  Amos  Bayou  in  Arkansas, 
about  85  miles,  had  over  40  per  cent  of  its  length  weak  and  of  small 
section,  with  grade  less  than  a  foot  above  height  of  previous  floods. 
The  flood  of  1892  was  higher  along  this  entire  line  than  in  1890,  fully 
1  foot  in  places,  and  six  crevasses  occurred.  The  discharge  from  these 
crevasses,  with  a  larger  volume  of  water,  mostly  from  Arkansas  Eiver, 
which  crossed  Amos  Bayou  ridge  above  the  head  of  the  levee  system, 
found  an  outlet  down  the  Ma<?on  and  Tensas,  and  Boeuf  Kivev,  inundat- 
ing the  bottom  lands  and  x)reventmg  a  crop.  The  same  thing  occurred 
to  a  somewhat  lesser  extent  during  the  flood  of  1893. 

The  ridge  formed  by  the  bank  of  Amos  Bayou,  on  which  the  levee 
system  terminated,  formerly  was  considered  above  overflow,  but  extreme 
high  stages  of  the  Arkansas  River,  when  not  restrained  by  levees, 
have  overflowed  this  ridge,  as  in  1890, 1892,  and  1893,  and  to  protect 
its  people  the  State  of  l^uisiana  has  built  an  extension  of  the  levee 
system  up  the  ridge  on  the  northeast  bank  of  Amos  Bayou,  about 
6i  miles,  with  the  hope  that  this  work,  with  the  repairs  recently  made 
to  the  levees  on  the  Arkansas  and  their  extension  southward  by  the 
United  States,  will  afford  x)rotection  against  floods  from  that  direction. 
The  State  of  Arkansas  seems  unwilling  to  furnish  proper  aid  for  pro- 
tecting its  own  people  and  those  of  a  sister  State  against  the  flood 
waters  of  the  Mississippi,  and  the  only  argument  for  the  improvement 
of  Bayou  Ma(on  above  Floyd  appears  to  be  that  in  ca«e  of  overflow  it 
would  drain  the  country  contiguous  more  rapidly  at  the  expense  of 
those  living  farther  down  the  stream.  A  letter  from  Mr.  D,  H.  Rey- 
nolds, of  Lake  Village,  Ark.,  received  at  this  office  August  14,  1893, 
confinning  this  opinion,  is  given  below: 

Law  Office  of  D.  H.  Reynolds, 

Lake  Village,  Ark.,  August  9, 1895, 
Dear  Sir:  When  m  Vicksburg  a  few  (lays  ago  to  attend  the  delegated  convention 
of  the  levee  districts  in  the  Tensas  Basin  I  intended  to  call  od  yon  to  have  a  talk 
abont  the  expenditure  of  the  $5,000  appropriated  for  continning  the  improvement 
of  the  Bayon  Ma^on  in  Louisiana  and  Arkansas.  I  desired  to  have  such  talk  before 
introducing  the  resolution  in  the  convention  in  regard  to  the  matter,  and  so  that 
there  might  not  be  any  apparent  wish  to  have  the  mone^  expended  in  a  manner  dif- 
ferent from  your  wisheti,  or  without  tirst  consulting  with  you  about  it,  for  it  may 
be  that  the  money  was  intended  to  be  expended  as  the  convention  requested.    But 
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when  the  oonTention  met  it  was  so  harmonioas  that  the  matters  to  he  oonaidered  wener 
speedily  adjusted ;  and  as  the  steamer  was  at  the  landing,  I  desired  to  take  it  to  come 
home,  and  bo  I  could  not  call,  and  I  requested  Major  Richardson  and  Judge  Pindall, 
who  were  going  to  remain  longer,  to  see  yon  in  my  behalf.  If  it  may  be  done,  I 
think  that  by  expending  the  $5,000  in  cutting  out  the  drift  and  standing  timber  for  the 
width  of,  say,  100  feet  the  cutting  conld  be  extended  far  up  the  bayou,  and  it  would 
permit  the  continued  uninterrupted  and  rapid  flow  of  the  water  in  the  bayou,  and 
so  carry  off  a  much  greater  quantity  of  water  than  now  runs  in  it  within  a  given 
time.  The  100  feet  would  not  be  wide  enough,  but  would  do  to  begin,  and  it  would 
reach  a  longer  distance.  This  will  be  work  to  be  done  in  any  event  when  the  bayou 
is  improved  in  Arkansas,  and  we  will  at  most  only  be  hastening  the  expenditure 
there.  It  may  be  that  the  money  was  not  specifically  named  in  any  estimate  for  the 
work  now  sugirested  to  be  done  in  the  channel  of  the  bayou  in  Arkansas;  but  cer- 
tainly the  spirit  of  the  appropriation  would  justify  such  expenditure. 

If  it  shall  be  necessary  for  the  approval  of  ^our  seniors  to  be  had  before  the  $5,000 
can  be  expended  as  requested  by  tne  convention  at  Vicksburg,  then  if  anything  can 
be  done  on  the  part  of  the  levee  authorities  immediately  interested,  and  that  made 
the  re(][ue8t,  if  you  will  indicate  it  I  will  be  pleased  to  move  in  the  matter.  Tho 
people  m  the  locality  affected  are  impressed  with  the,  to  them,  great  importance  of 
having  the  drift  and  standing  timber  out  and  removed  from  the  bayou.  They  are 
trying  ever^p^  effort,  so  far  a.s  their  means  will  allow,  to  secure  protection  and  relief 
from  floods  in  future;  and  they  believe  that  the  expenditure  of  the $5,000 in  cutting 
the  drift  and  timber  in  the  bayou  in  Arkansas  will  relieve  much  from  a  break  in  the 
levee,  in  the  event  we  have  one  as  in  this  year.  The  flood  line  of  the  overflow  would 
have  been  very  greatly  reduced  in  the  Tensas  Basin  this  year  if  the  drift  and  timber 
had  not  obstructed  the  channel  of  the  bayou.  So  much  (for  the  people  in  the  over- 
flowed districts  of  the  Tensas  Basin)  depends  upon  the  basin  being  Kept  free  from 
floods  for  a  few  years  that  they  desire  t^  use  every  available  and  possible  means 
during  this  season  to  ward  off  and  so  far  as  possible  relieve  against  any  floods  that 
may  come  next  year.  So  to  speak,  they  desire  to  call  on  the  reserves  in  the  present 
emergency  and  try  and  secnre  protection. 

On  i)ehalf  of  this,  by  flood,  nearly  impoverished  people  I  bespeak  your  kind  offices 
and  your  aid  in  securing  for  them  the  protection  they  seek.  You  are  in  a  position 
to  know  what  to  do  and  how  to  do  it,  and  we  hope  you  will  do  for  this  Tensas  Basin 
in  way  of  protecting  it  from  floods  all  that  may  be  done  with  the  limited  means  at 
hand,  by  removing  the  standing  timber  and  drift  irom  Bayou  Mavon  and  from  Bn^uf 
River.  And  if  we  in  the  basin  can  ih  any^way  aid  or  facilitate  the  good  work,  com- 
mand as.  I  would  be  pleased  to  hear  from  you  about  this  matter. 
Respectfully,  etc., 

1).  H.  RuvNOLDe. 

Capt.  J.  H.  WiLLARD, 

United  States  Engine&i\ 

Note. — When  the  river  and  harbor  bill  was  before  the  committee  I  wrote  to  Mr. 
Gate,  the  member  of  Congress  from  this  district,  urging  him  to  try  and  have  an 
appropriation  to  cut  the  timber  and  drift  in  Bayou  Ma^on  in  Arkansas,  but  it  was  so 
late,  etc.,  that  the  most  that  could  be  done  was  to  get  the  committee  to  add  the 
words  ''  and  Arkansas''  after  the  word  ^'Louisiana''  in  the  item;  but  even  that  iudi- 
ciited  a  willingness  for  the  money  to  be  expended  in  Arkansas,  and  for  the  purpose 
for  which  such  expenditure  was  urged. 

The  facts  are  sammarized  as  follows:  Bayou  Ma^on  above  Floyd  is 
only  a  few  miles  west  of  the  Mississippi  Eiver,  varying  iu  distance  froin 
2 J  to  15  miles;  nearly  all  the  cultivated  lands  along  it  are  on  the  hills 
from  which  shipping  points  can  be  had  within  reasonable  distance, 
either  at  landings  on  the  Mississippi  or  at  Floyd.  It  is  crossed  near 
Arkansas  City  by  a  branch  of  the  Missouri  Pacific  Railway  system,  con- 
necting with  the  Mississippi  Eiver  and  Illinois  Central  Railroad,  on  the 
east  and  another  branch  of  the  Missouri  Pacific  on  the  west,  which 
runs  southwest  along  Bayou  Bartholomew  to  Monroe,  La.,  and  thence 
to  Alexandria.  The  stream  is  narrow,  shallow,  and  so  filled  with  snags, 
logs,  drift,  and  timber  that  it  is  uunavigable  at  any  stage,  and  while 
the  removal  of  these  obstructions  might  permit  boats  to  make  occa- 
sional trips  at  high  stages  of  water  for  a  short  distance  above  Floyd,  the 
cost  of  the  work  required  and  its  maintenance  from  time  to  time  is  not 
commensurate  with  any  commerce  that  possibly  might  develop  at  some 
future  time. 
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For  these  reasons,  it  is  my  opinion  that  Bayou  Ma9on  above  Floyd 
is  not  worthy  of  improvement  by  the  General  Government,  there  being 
neither  present  nor  prospective  demands  of  commerce  sufficient  to 
justify  any  expenditure  for  the  purpose. 

Very  respectfully,  your  obedient  servant, 

J.  H.  WiLLARD, 

Captain,  Corps  of  Engineent. 
Brig.  Gen.  Thomas  L.  Gabet, 

Chief  of  Engineers,  U.  8.  A. 
(Through  Gol.  Henry  M.  Robert,  Corps  of  Engineers,  Division  Engi- 
neer, Southwest  Division.) 

[First  indonement.] 

U.  S.  Engineer  Office,  Southwest  Division, 

New  Torkj  February  28,  1895. 
Respectfully  forwarded  to  the  Chief  of  Engineers. 
For  the  reasons  given  by  the  district  officer,  I  am  of  opinion  that 
Bayou  Ma^on  above  Floyd  is  not  worthy  of  improvement  by  the 
United  States. 

Henry  M.  Robert, 
Colonel,  Corps  of  Engineers,  Division  Engineer. 


U  23. 

preliminary  examination  of  YALLABUSHA  river,  MISSISSIPPI. 
[Printed  in  House  Ex.  Doc.  No.  351,  Fifty-third  CongreM,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  March  1, 1895. 
Sir:  I  have  the  honor  to  submit  ^the  accompanying  copy  of  report, 
dated  February  23,  by  Gapt.  J.  H.  WiUard,  Corps  of  Engineers,  respect- 
ing a  preliminary  examination  of  Yallabusha  River,  Mississippi,  required 
by  the  river  and  harbor  act  of  August  17, 1894. 

It  is  the  opinion  of  Captain  WiUard,  concurred  in  by  Col.  Henry  M, 
Robert,  Corps  of  Engineers,  the  division  engineer,  and  by  this  office, 
that  this  river  is  not  worthy  of  farther  improvement  by  the  United 
States. 

Very  respectfaUy,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.,  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


report  of  CAPT.  J.   H.  WILLARD,   CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Vicksburg,  Miss,,  February  23, 1895. 
Oeneral:  In  compliance  with  instructions  contained  in  Iettei*ftt>m 

Jrour  office  dated  August  20, 1894, 1  have  the  honor  to  submit  the  fol- 
owing  report  respecting  Yallabusha  River,  Mississippi,  a  preliminary 
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examination  of  which  was  called  for  by  section  10  of  river  and  harbor 
act  of  August  17,  1894. 

An  examination  of  this  stream  and  a  project  for  its  improvement 
were  made  by  Major  Benyaurd  in  1879,  his  report  being  given  in  full 
below : 

United  States  Engineer  Office, 

MemphU,  Tenn.,  December  £0,  1879. 

General:  I  hare  the  honor  to  snbmit  the  followine  report  upon  an  examination 
of  the  Yallabnsha  River,  MissiBsippi,  provided  for  oy  act  of  Congrees  approved 
March  3, 1879,  and  assigned  to  nie  by  letter  of  April  25, 1879. 

The  examination  was  made  by  Mr.  W.  M.  Rees,  assistant  engineer,  whose  report 
will  be  found  annexed,  and  was  made  with  a  view  of  determining  the  character  and 
extent  of  the  obstructions  to  navigation,  with  estimated  cost  of  removal  and  the 
nature  and  extent  of  the  commerce  to  be  benefited. 

The  Yallnbusha  is  a  small  stream  (estimated  to  be  about  90  miles  in  length),  and 
'  has  its  source  in  Calhoun  County.  After  flowing  through  Grenada  and  Leflore 
counties  it  unites  with  the  Tallahatchee  and  forms  the  Yazoo  River.  The  examina- 
tion shows  that,  like  all  the  streams  in  that  seciion  of  the  country  and  in  the  Yazoo 
Basin,  the  main  obstructions  to  navigation  are  snags,  sunken  logs,  and  leaning  tim- 
ber, the  removal  of  which  constitutes  the  principal  work  to  be  carried  on  with  a  view 
of  improving  the  navigation  of  the  atream  and  of  giving  increased  facilities  for  the 
shipment  of  cotton  and  the  return  of  plantation  supplies  and  other  freights. 

The  country  through  which  the  Yallabnsha  runs  is  very  sparsely  settled,  and  in  a 
number  of  places  the  land  adjoining  the  river  is  inundated  at  a  high  stage  of  water. 
The  shipments  are  mainly  from  the  plantations  back  from  the  river. 

Under  the  present  condition  of  afl^airs  Grenada  is  the  principal  shipping  point, 
from  which  place  annually  the  amount  of  cotton  shipped  is  estimated  at  12,000  bales. 
The  greater  portion  of  this  finds  its  way  by  rail  to  New  Orleans.  The  shipment  by 
river  last  season  amounted  from  3,000  to  3,600  bales.  Were  the  river  improved,  no 
doubt  the  greater  portion  that  now  goes  by  rail  would  find  its  way  out  by  boat,  and 
at  reduced  rates  of  freight. 

In  the  present  condition  of  affairs  it  is  deemed  only  necessary  to  cnt  down  the 
leaning  timber  and  remove  the  rack  heaps  and  the  most  dangerous  snags.  For  this 
purpose  no  snag  boat  is  necessary.  During  the  lowest  stage  of  water  a  party  can  be 
sent  alonj^  the  river  with  the  necessary  tools,  etc.,  and  everything  can  be  out  out. 

The  estimated  cost  of  this  improvement  is  $7  000. 
Very  respectfully,  your  obedient  servant 

W.  H.  H.  Benyaurd, 

Major  of  Engineers. 

Brig.  Gen.  H.  G.  Wright, 

Chief  of  EngineerSf  U.  S.  A 

report  of  MR.   W.    MARSHALL  REES,  ASSISTANT  ENQINKER. 

Memphis,  Tenn.,  December  11,  1879. 

Major  :  I  have  the  honor  to  submit  the  following  report  upon  an  examination  of 
Yallabnsha  River,  Mississippi,  made  under  instructions  received  from  yon  December 
2,  1879: 

On  December  3  I  proceeded,  with  a  skiff  and  two  experienced  skiffmen,  to  Grenada, 
Miss.  December  4  and  5  being  rainy,  I  started  down  the  river  on  the  6th  and  reached 
its  mouth  on  the  8th,  a  distance  which  I  estimate  to  be  about  90  miles. 

The  Yallabnsha  River  has  its  source  in  Calhoun  County,  and,  flowing  through 
Grenada  and  Leflore  counties,  unites  with  the  Tallahatchee  to  form  the  Yazoo  River 
at  a  point  4  or  5  miles  above  Greenwood,  Miss.,  and  about  260  miles  from  the  month 
of  the  Yazoo. 

Five  miles  above  Grenada  it  receives  a  large  tributary  from  the  right  and  north 
side  called  Schooner  River,  and  immediately  above  the  town  another  large  tributary, 
called  Bogue  Creek,  comes  in  from  the  left  side.  Between  Grenada  and  the  month 
there  are  several  small  tributaries,  nearly  all  on  the  right  and  north  side.  Before 
leaving  Grenada  I  made  inquiries  from  prominent  citizens  both  as  to  the  navigation 
of  the  river  and  the  trade  and  resources  of  the  adjacent  country. 

During  the  winter  of  1878-79  three  boatsof  from  600  to  800  bales  (of  cotton)  capac- 
ity reached  Grenada,  one  boat  making  three  trips,  or,  in  all,  five  to  six  trips,  which, 
at  600  bales  per  trip,  gives  from  3,000  to  3,600  bales  carried  from  this  region  last  year 
by  steamboats.  The  total  amount  of  cotton  then  shipped  from  Grenada  was  12,000 
bales,  and,  had  the  boating  facilities  been  sufficient,  iully  one-half  would  have  been 
shipped  by  boat.    The  boats  also  bring  up  supplies  (provisions,  etc  ) 

Prior  to  the  late  war  boats  of  1,200  to  1,.500  bales  capacity  reached  Grenada,  which 
place  has  generally  been  considered  the  head  of  steamboat  navigation.    Keel  boats 
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carryiDj;  300  to  400  bales  have  ruu  as  far  up  as  Graysport,  12  miles  above.    The  rail- 
road bridge  crossing  the  river  at  Grenada  is  a  bar  to  navigation  above. 

The  country  throuj^h  which  this  river  runs  is  sparsely  settled  near  its  banks;  in 
most  places  the  land  is  subject  to  annual  overflow,  in  part  caused  by  backwater 
from  the  Yazoo  River.  The  overflowed  district  extends  from  one-half  to  1  mile  inland, 
where  hill  or  rolling  country  is  reached,  much  of  which  is  settled,  producing  princi- 
pally cotton. 

At  about  30  or  35  miles  below  Grenada  the  hill  country  ends,  and  from  thence  to 
its  mouth  the  river  flows  through  a  flat  bottom  country  for  60  miles,  nearly  all  of 
which  is  overflowed  almost  annually  for  miles  back  from  the  river. 

Along  the  entire  portion  of  the  river  examined  I  counted  10  clearings  and  six  or 
seven  steamboat  landings.  As  the  river  was  reported  to  be  about  4  feet  above  low 
water  when  I  left  Grenada,  I  was  not  able  to  determine  the  obstructions  in  the  chan- 
nel with  as  much  accuracy  as  I  would  wish.  During  my  trip  down,  the  river  was 
slowly  rising.  The  rise  at  Greenwood  on  Yazoo  River  was  reported  to  me  as  5  feet 
above  low  water  on  December  8. 

I  learned  from  several  sources  that  in  extreme  low  water  numerous  snags  are 
shown,  making  the  river  in  many  places  impassable  to  a  skifi".  With  the  river  4  feet 
above  low  water  1  counted  150  snags  in  the  channel,  besides  ten  or  twelve  rack  heaps 
(three  or  four  of  the  largest  being  about  25  by  50  yards  and  occupying  about  half 
the  width  of  the  river).  A  considerable  number  of  the  projecting  snags  appeared  to 
be  branches  of  trees  which  had  fallen  in  the  channel.  Many  can  be  readily  removed 
by  cutting  up  during  low -water. 

For  about  40  miles  below  Grenada  the  banks  have  been  cleared  of  overhanging 
trees.  This  work  was  done  during  the  past  summer  at  an  expense  of  $600,  paid  by 
the  county  of  Grenada.      « 

Four  years  ago  the  Grangers'  Society  expended  several  hundred  dolliirs  on  similar 
work.  Much  of  the  timber  and  brush  cut  last  summer  is  lodged  in  the  river^  the 
greater  part  of  which  will,  I  think,  go  off^  during  high  water. 

On  the  lower  55  or  60  miles  there  is  considerable  overhanging  timber,  formin^^* 
obstructions  to  navigation ;  they  are  oak,  willow,  sycamore,  and  some  few  cypress, 
mostly  of  medium  size.  Both  banks  of  the  river  f'rom  Grenada  to  the  month  are 
covered  with  timber ;  the  greater  portion  of  that  suitable  for  lumber  is  oak,  of  which 
there  is  a  large  quantity.  At  a  few  places,  where  the  bluff's  reach  the  river,  pine  is 
seen.    Near  the  mouth  is  some  cypress. 

The  width  of  the  river  at  the  present  stage  of  water  is  from  40  to  60  yards;  in  a 
few  places,  nearer  the  mouth,  reaching  70  to  80  yards. 

The  banks  to  a  hei^^htof  10  or  12  feet  are  in  general  steep,  caving  but  in  few  places. 
Owing  to  the  rapidity  with  which  the  water  falls  at  times,  boats  risk  running  to 
Grenada  only  during  high  water  (6  to  10  feet  above  low  wat^r).  At  the  present 
stage  (4  feet)  there  is  a  good  current.  I  estimate  the  velocity  in  the  channel  at  from 
2  to  3  feet  per  second,  or  1^  to  2  miles  per  hour.  The  country  passed  through  is  allu- 
vial, with  more  sand  in  the  upper  part,  producing  from  one- half  bale  of  cotton  in  the 
uplands  to  one  bale  per  acre  on  the  bottoms. 

A  part  of  the  hill  lands  is  much  broken  by  ravines  and  gullies,  caused  by  the  rain 
waters^  thus  making  a  considerable  portion  unfit  for  protitable  cultivation.  Much 
of  the  hill  lands  are  said  to  be  very  inferior  cotton  lands. 

The  freight  rates  on  cotton  from  Grenada  to  New  Orleans  are,  via  railroad,  $3.50  per 
bale;  via  steamboat  last  winter,  $2.50  per  bale,  and  when  improvements  are  made  in 
the  river  the  steamboat  lines  agree  to  carry  cotton  to  New  Orleans  for  $2  per  bale ;  the 
latter  is  the  present  price  from  (ireenwood  on  the  Yazoo. 

In  conclusion,  from  lack  of  definite  knowledge  concerning  the  river  during  low 
water,  I  do  not  feel  Justified  to  recommend  its  improvement  for  permanent  navigation. 
Still,  I  am  of  the  opinion  that  a  small  sum  can  be  profitably  expended  to  remove 
Buch  obstructions  as  will  insure  the  safe  passage  of  boats  during  at  least  four  months 
of  the  year,  which  time  the  water  is  said  to  be  3  or  4  feet  above  extreme  low 
water;  such  improvements  to  consist  in  the  cutting  of  overhanging  trees  and  the 
removal  of  rack  heaps  and  the  most  proniinent  snags,  thereby  insuring  navigation 
to  Bmall  boats.  I  therefore  recommend,  as  the  amount  that  can  be  profitably  expended, 
the  sum  of  $7,000. 

Very  respectfully,  your  obedient  servant,  W.  Marshall  Rbes, 

Assistant  Engineer. 

MaJ.  W.  H.  H.  Benyaurd, 

Corps  of  Engineers,  C.  S,  A. 

Under  river  and  harbor  act  of  August  2, 1882^  a  further  examination 
of  the  stream  above  Grenada  was  made  by  Captain  Miller,  who  reported 
as  follows : 

The  Yallabusha  River  above  Grenada,  Miss.,  is  a  very  narrow,  tortuous,  shaUow, 
and  much  obstructed  stream.    It  requires  the  waters  from  the  Loosacoona,  in  addi* 
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tion,  to  render  the  Yallabuaha  River  worthy  of  improvement  below  Grenada;  The 
bed  of  the  stream  is  a  mass  of  logs  and  driit,  with  freqaent  sand  bars,  with  also  a 
|;reat  amonnt  of  timber  obstmeting  the  stream.  The  only  business  done  on  the  river 
IS  flatboating  firewood. 

«  #  _         »  «  »  *  * 

I  do  not  consider  a  sarvey  of  the  river  neoessary,  and,  in  view  of  the  facts  as  above 
reported,  in  my  judgment  the  river  is  not  worthy  of  improvement,  nor  the  work  a 
public  necessity.    (Report  Chief  of  Engineers,  1884,  p.  1^2.) 

Appropriations  for  improving  the  river  were  made  by  the  following 
river  and  harbor  acts: 

March  3,  1881 $3,500 

August  2,  1882 3,500 

July  5,  1884 2,000 

August  5, 1886 2,000 

Total 11,000 

These  amounts  were  applied  to  the  removal  of  obstructions  to  navi- 
gation from  Grenada  to  the  mouth,  in  accordance  with  the  project  sub- 
mitted by  Major  Benyaurd  in  1879.  In  June,  188i,  a  iiatboat  was  built 
at  Grenada  for  use  on  the  work,  and  during  the  succeeding  three  months 
operations  of  a  chopping  party  were  carried  downptream  to  the  mouth, 
removing  the  worst  obstructions,  so  as  to  permit  navigation  at  high 
stages.  With  the  second  appropriation  work  was  resumed  at  the 
mouth  September  1, 1882,  and  between  that  date  and  December  7, 1882, 
it  was  carried  upstream  to  within  30  miles  of  Grenada,  greatly  improv- 
ing navigation.  Major  Benyaurd  estimated  that  $7,000  would  be 
requir.ed  to  cut  leaning  timber,  remove  rack  heaps  and  the  most 
dangerous  snags,  to  afford  safe  passage  for  small  boats  for  about  four 
months  of  the  year.  This  amount  was  appropriated  by  the  acts  of 
1881  and  1882,  but  at  the  close  of  the  fiscal  year  1883  Major  Miller 
reported : 

Although  the  amount  of  the  original  estimate  for  the  improvement  of  this  stream, 
$7,000,  has  been  appropriated  and  nearly  all  expended,  owing  to  the  nature  of  the 
stream  continual  onanges  are  taking  place,  which  require  constant  work  in  the  way 
of  snagging  and  removing  fallen  timber,  and  for  this  purpose  $3,500  is  asked,  to  be 
expended  during  the  fiscal  year. 

This  recommendation  was  repeated  in  his  report  of  1884,  but  as  the 
river  and  harbor  act  of  that  year  appropriated  only  $2,000,  the  estimate 
was  increased  to  $5,000. 

October  1  to  December  22, 1884,  work  was  continued  under  the  appro- 
priation of  July  5, 1884,  and  operations  of  a  chopping  party  were  car- 
ried from  Grenada  downstream  to  the  mouth,  special  attention  having 
been  given  to  removal  of  obstructions  in  tlie  upper  portion  of  this 
stretch.  With  the  last  appropriation,  by  act  of  1886,  the  U.  S.  snag- 
boat  John  R,  Meigs  was  employed  March  17  to  April  10, 1887,  in  remov- 
ing obstructions  from  the  lower  river,  operations  having  extended 
from  the  mouth  about  halfway  to  Grenada. 

In  my  annual  report  for  1887  I  recommended  that  the  sum  of  $6,000 
be  appropriated  for  expenditure  in  one  season  of  low  water  in  order 
that  the  stream  might  be  worked  over  from  Grenada  to  its  mouth  so 
thoroughly  that  only  small  amounts  would  be  needed  from  time  to  time 
to  remove  snags  and  drift  brought  down  by  floods  or  fallen  timber  and 
stumps  caused  by  caving  banks.  The  river  and  harbor  bill  as  rei)orted 
by  the  committee  March  31,  1888  (H.  R.  9050,  Fiftieth  Congress,  first 
session),  contained  an  appropriation  of  $3,000  for  continuing  improve- 
ment of  YrJlabusha  River,  but  this  appropriation  was  struck  out  before 
the  bill  finally  became  a  law  August  11, 1888,  and  by  letter  of  the  Chief 
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of  Engineers,  dated  August  7, 1888, 1  was  directed  to  omit  the  work 
from  my  annual  report  and  list  of  duties,  and  to  return  any  balance  of 
funds  in  my  hands  to  the  Treasury  to  the  credit  of  the  appropriation. 
Notwithstanding  the  work  done  in  1881, 1882, 1884,  and  1887  for  the 
improvement  of  navigation,  there  was  no  resulting  increase  of  com- 
merce. On  the  contrary,  the  business  dwindled  until  boats  discon- 
tinued trips  at  any  stage,  as  shown  by  the  following  extracts  from 
reports  of  the  Chief  of  Engineers. 

Grenada  is  the  principal  shipping  point,  from  which  place  annually  the  amount  of 
cotton  shipped  is  estimated  at  12,W)0  bales.  The  greater  portion  of  this  finds  its 
way  by  rail  to  New  Orleans.  The  shipment  by  river  last  season  amounted  to  3,000 
to  3,600  bales.     (1880,  p.  1349;  1881,  p.  1415.) 

It  is  estimated  that  about  12,000  bales  of  cotton  are  raised  alon^  the  YallabuHhs^ 
about  5,000  of  which  goes  by  boat  to  Vioksburg,  the  balance  being  taken  to  the 
railroad.    (1882,  p.  1555.) 

It  is  estimated  that  from  12,000  to  15,000  bales  of  cotton  are  produced  along  this 
stream.  Of  this  amount  but  3,000  goes  by  boat  to  Yicksburg,  the  balance  being 
taken  to  the  railroad.     (1883,  p.  1153;  1884,  p.  1337.) 

Grenada,  the  head  of  navigation,  is  the  principal  distributing  point  for  this  stream. 
The  following  are  the  commercial  statistics  of  Qrenada,  according  to  an  average  of 
the  last  three  years' shipments:  18,000  bales  of  cotton,  valued  at  $900,000;  estimated 
value  of  other  freights,  .<t«600,000.  The  principal  portion  of  this,  however,  is  shipped 
by  rail.     •     *    • 

During  the  winter  and  spring  of  1884-85  a  small  steamboat  made  regular  trips 
from  Greenwood,  on  the  Yazoo,  to  Grenada,  carrying  up  cotton  and  cotton  seed  and 
return  freights  of  plantation  supplies,  etc.  During  the  past  year  the  Grenada  Oil 
and  Compress  Company  received  by  river  5,000  tons  cotton  seed,  valued  at  $70,000; 
other  freights  valued  at  $5,000.     (1885,  p.  1522.) 

The  river  was  navigable  from  Grenada  to  the  mouth  about  six  months  of  the  iiscal 
year.    No  steamboats  navigated  the  stream  within  this  time.     (1886,  p.  1363.) 

Xo  steamboats  ply  in  this  stream  at  present,  and  the  commerce  amounts  to  little 
or  nothing,  but  steamboat  men  say  that  the  trade  will  begin  if  the  river  be  cleared 
to  Grenada.  *  *  *  There  is  depth  enough  for  boats  in  high  water,  but  leaning 
timber  prevents  passage  at  such  times.     (1^7,  p.  1474;  1888,  p.  1362.) 

Statements  of  commerce  necessarily  were  crude  and  uncertain.  No 
re^lar  steamboats  ran  into  the  Yallabusba,  and  those  that  made 
occasional  trips  trom  the  Yazoo  kept  no  separate  records,  hence  the 
business  could  only  be  estimated  approximately,  and  it  was  diflftcult  to 
obtain  any  information  upon  the  subject. 

The  improvement  of  Yallabusha  River  above  Grenada  is  impractica- 
ble, as  shown  by  Major  Miller's  report  of  1884.  Below  Grenada  to  its 
mouth,  a  distance  variously  estimated  at  63  to  90  miles,  it  is  capable  of 
improvement  by  the  removal  of  leaning  timber,  snags,  etc.,  so  as  to  be 
navigable  for  a  limited  portion  of  each  year,  or  during  high  stages. 
Owing  to  the  rapidity  of  the  fall  at  times,  boats  could  not  risk  a  trip 
to  Grenada  unless  there  was  reasonable  assurance  of  continued  high 
water.  From  Grenada  to  Tuskahoma  Ferry,  about  one-third  the  dis- 
tance to  the  mouth,  the  river  runs  through  a  hilly  country,  but  below 
the  latter  pla<^e  its  course  is  through  a  flat  bottom  or  swamp,  subject 
to  overflow  for  miles  back,  and  with  few  places  where  a  steamboat 
could  make  a  landing  at  high  stages.  There  is  no  town  or  village  of 
any  importance  on  the  river  below  Grenada,  and  the  country  along  the 
banks  is  sparsely  settled,  the  necessity  for  mail  service  being  supplied 
by  three  post-offices,  Le  Flore  and  Peete  on  the  upper  end  of  the  Yazoo 
branch  of  the  Illinois  Central  Railroad,  and  Oxberry  on  the  opposite 
side  of  the  river,  the  latter  having  mails  three  times  a  week  from  the 
railroad  and  all  three  offices  being  less  than  4  miles  apart  and  near  the 
railroad  terminus. 

The  Mississippi  and  Louisiana  and  the  Memphis  divisions  of  the 
Dlinois  Central  Railroad  join  at  (rrenada,  and  the  main  line  continues 
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about  12  or  13  miles  long.  Old  River  outlet  is  at  .the  upper  end  of  the  lake,  is  aboai 
8  miles  long,  flows  in  an  easterly  course,  and  joins  French  Fork  about  15  miles  from 
the  mouth  of  the  stream  at  Trinity,  La.  From  the  junction  of  Old  River  and 
French  Fork  thestream  flows  in  a  nearly  easterly  course,  and  unites  with  the  Ouachita 
and  Tensas  rivers  at  Trinity  in  forming  Black  River. 

Little  River  above  Catahoula  Lake  forms  the  boundary  line  between  Grant  and 
Catalioula  parishes;  after  leaving  the  lake  its  course  lies  entirely  w^ithin  Catahoula 
Parish,  and  its  entire  length  by  the  French  Fork  route  (which  is  the  only  one  trav- 
eled by  boats  crossing  the  lake)  is  about  115  miles,  counting  7  miles  distance  across 
the  lake. 

From  the  head  of  the  river  down  to  Hawthorn  Camp,  a  distanceof  about  20  miles, 
the  stream  is  narrow  and  crooked,  and  the  channel  is  badly  obstructed  with  sunken 
saw  logs  and  a  few  caved-in  trees.  From  Hawthorn  Camp  down  to  Catahoula  Lake 
it  iB  SfSO  to  409  feet  wide,  has  firm  banks,  and  the  only  obstructions  are  a  few  sunken 
logs  lost  Arom  rafts  while  being  floated  down  the  river.  The  distance  from  Haw- 
thorn Camp  to  the  lake  is  about  60  miles  and  no  improvement  whatever  is  required 
in  that  portion  of  the  stream.  Between  Hawthorn  and  the  head  of  the  river  I  found 
5  feet  of  water;  between  Hawthorn  and  Catahoula  Lake  I  did  not  find  less  than  12 
feet.  Crossing  Catahoula  Lake,  the  greatest  depth  of  water  found  was  4^  feet  and 
the  least  depth  3^  feet.  Below  Catahoula  Lake  the  stage  of  water  was  too  high  to 
note  obstructions  on  the  bottom.  The  Ouachita  gauge  at  Jonesville  read  22  feet, 
rising,  when  I  arrived  there. 

In  regard  to  the  improvement  of  the  upper  portion  of  Little  River,  I  have  to  say 
that  the  only  interest  to  be  served  is  that  of  a  few  men  engaged  in  getting  out  timber 
a:i(l  staves.  While  the  clearing  of  the  channel  of  snags  would  make  it  less  difficult 
for  them  to  float  timber  and  staves  out,  I  can  not  see  that  the  improvement  would 
be  of  any  benefit  to  the  community  at  large.  Even  the  timber  men  acknowledge 
that  theirs  is  the  only  interest  at  stake.  The  bridge  watchman  at  head  of  Little 
River  informed  me  that  the  bridge  had  never  been  opened  for  a  boat  to  pass  through 
since  it  was  built  in  1891. 

The  only  resources  of  the  country  are  its  timber,  and  there  is  no  probability  that 
others  would  be  opened  up  by  improvement  of  the  stream.  As  the  timber  men  are 
the  only  ones  to  be  benetited  by  improvement,  it  seems  to  me  that  the  cost  shonld 
be  borne  by  them,  and  not  by  the  General  Government.  If  they  would  get  together 
and  clean  oat  the  river,  the  expense  to  each  would  be  very  little,  for  the  reason  that 
they  could  pick  up  enough  sunken  saw  logs  from  the  channel  of  the  river  to  pay 
them  for  their  trouble. 

There  is  a  sawmill  at  Little  River  Station  not  running,  and  one  16  miles  below 
that  is  running.  These  mills  ship  their  lumber  by  rail,  but  get  their  logs  by  rlTer. 
The  improvement  of  the  stream  would  be  no  inducement  for  them  to  ship  by  water 
on  account  of  the  uncertainty  of  crossing  Catahoula  Lake.  The  Houston,  Central 
Arkansas  and  Northern  Railroad  (a  branch  of  the  Missouri  Pacific  system)  runs 
within  a  few  miles  of  the  west  bank  of  the  stream,  and  is  the  means  of  transporta- 
tion for  supplies  and  prodacts  as  far  down  as  Catahoula  Lake,  which,  I  was  informed, 
is  only  10  miles  from  the  railroad.  Steamboats  only  ply  the  upper  portion  of  Little 
River  as  high  as  Wadly  Landing,  near  White  Sulphur  Springs,  and  about  40  miles 
above  the  lake.  Wadlv  Landing  is  the  shipping  point  for  the  surrounding  country 
on  the  east  bank  of  the  stream,  and  ships  300  to  400  bales  of  cotton  yearly.  One 
and  oue-half  miles  below  Wadly  is  Thompson  Landing,  and  4  miles  below  that  is 
Kittrel  Landing.  The  two  last-named  are  shipping  points  for  the  adjacent  country 
on  the  west  bank,  and  ship  about  the  same  amount  of  cotton  and  seed  as  Wadly. 
At  any  stage  of  water  that  a  boat  can  cross  Catahonla  Lake  it  can  go  to  these  land- 
ings, for  the  bottom  of  the  lake  appears  to  be  5  or  6  feet  higher  than  the  bottom  of 
the  river. 

For  the  reasons  stated  above,  I  can  see  no  necessity  for  an  appropriation  by  the 
General  Government  for  the  improvement  of  Little  Kiver  above  Catahoula  Lake. 
Below  Catahoula  Lake  rich,  fertile  plantations  border  the  stream,  which  is  the  only 
means  of  transportation  for  their  products  and  supplies.  As  the  river  was  too  high 
for  personal  verification  of  Captain  Knight's  report  of  obstructions  in  that  portion 
of  the  stream,  I  made  inquiry  of  planters  living  along  its  banks,  and  they  confirmed 
his  report  in  nearly  every  particular. 

When  the  former  appropriation  of  $2,500  was  expended  the  stage  was  too  high  for 
removal  of  all  obstructions  from  the  bottom  of  the  river.  Stumps,  snags,  and  logs 
on  the  bottom  are  obstructions  that  require  removal  now.  I  have  no  doubt  that 
their  removal  would  be  beneficial  to  the  community  along  the  stream,  in  that  it 
would  permit  steamboats  to  run  at  a  lower  stage,  to  make  quicker  trips,  and  save 
the  planters  a  long  haul  by  wagons. 

Whether  the  stream  could  be  made  navigable  for  a  small  boat  at  all  seasons  of  the 
year  can  only  be  determined  by  a  survey  at  an  extreme  low  stage,  by  taking  sound- 
iugs,  and  noting  class  of  obstructions  at  shoal  places.  There  is  no  leaning  timber  to 
be  cut,  and  nothing  but  channel  improvement  required.     •    •    • 
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The  work  should  be  done  by  a  umall  party,  using  explosives  extensively,  and  at  a 
Tery  low  stage.  If  well  done  at  a  low  stage,  the  improvement  woald  be  nearly  perma- 
nent, for  the  only  obstructions  liable  to  form  afterward  would  be  an  occasional  saw 
lo^  lost  from  a  raft  while  floated  down  the  stream.  The  wrecks  referred  to  by  Cap- 
tain Knight  are  very  near  the  month,  and  can  be  removed  easily  with  explosives  at  a 
low  stage  of  water. 

I  was  only  able  to  find  one  man  from  whom  I  could  get  information  as  to  the  amount 
of  commerce  carried  down  this  eftream.  I  overtook  Mr.  J.  T.  Hawkins  going  down 
the  river  with  a  barge  of  staves,  and  he  informed  me  that  he  had  40,000  staves  ready 
for  the  market,  but  on  account  of  low  water  had  not  been  able  to  get  them  out.  He 
gave  me  the  names  of  six  others  employed  in  the  timber  business,  and  estimates  that 
they  get  out  annually  150,000  staves  and  100,000  saw  logs,  and  that  the  commercial 
value  of  these  articles  is  about  $322,500. 

Respectfully  submitted. 

Watkins  Decker, 
MoBier  U.  S,  Snag  Boat  Wagner, 

Capt.  J.  H.  WiLLARD, 

Carps  of  Engineers f  U.  S.  A. 

In  the  fiscal  year  ending  June  30, 1895,  navigation  to  White  Salphnr 
Springs  opened  January  10  and  closed  April  1.  Ftom  September  1 
to  January  10  freights  were  carried  in  small  barges  irom  Khinehart's 
Ferry  to  the  mouth,  about  25  miles. 

List  of  steamboats  engaged  in  the  trade  during  the  fiscal  year. 


Name. 


Laura  BlankA. 


Marcus  Collins . 
Albert  Lea 


stern- 
wheel. 
..do.. 
Side 
wheel. 


62.73 


48.14 
24.47 


Feet. 

104.8 


90.0 
64.8 


a 

• 

f 

cq 

^_ 

Feet. 

Fe€t. 

21.3 

3.8 

17.0 

2.5 

12.3 

4.0 

Draft. 


Ft.  in.   Ft.  in. 
0    18      3    6 


13  I 
2      6 


2    6 
4    0 


Between-  -g      | 

5      ^ 


Trinity   and  White     30     100* 
Sulphar  Springs.  I 

do 25      30 

Not  reported 


The  following  is  a  summary  of  the  commerce  reported : 


Cotton 

Cottonseed , 

Hides  and  skins. 

Lumber 

Staves 

ProTisions 

Grain. 


Toaa. 

750 

500 

5 

10 

2,475 

110 

250 


MiscellaneooR 75 

Saw  logs,  rafted  (on  aoconnt  of  low  stages  all  not  brought  out) l50, 000 

Total 154,175 


Estimated  value,  in  round  numbers $570, 000 

Little  Biver  from  its  head  to  Catahoula  Lake  I  do  not  consider  worthy 
of  improvement,  as  boats  from  below  can  not  reach  it,  except  at  stages 
high  enough  to  cross  the  lake,  when  it  has  ample  width  and  depth  for 
the  needs  of  its  commerce.  For  the  reasons  stated  in  Assistant  Deck- 
er's report,  and  in  view  of  the  commerce  reported,  it  is  my  opinion  that 
liittle  Biver  from  Catahoula  Lake  to  Trinity,  La.,  including  the  French 
Fork,  is  worthy  of  improvement  by  the  General  Government,  to  the 
extent  of  removing  the  chief  obstructions  in  the  channel  and  destroy- 
ing the  wrecks  at  the  mouth.  This  work  should  be  done  at  a  low  stage 
by  hired  labor,  high  explosives  being  used  freely  for  destroying  the 
wrecks  and  large  snags  and  logs.    The  funds  should  be  provided  in  a 
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single  apjjropriation,  so  that  operatii)!i8  nay  Ik*  conii)leted  in  one  season 
of  low  water.  The  leaning  timber  was  cat  when  the  former  work  was 
(lone.  The  greater  portion  of  the  drift  from  the  upper  branch  will  be 
scattered  in  the  lake,  and  the  work  will  be  of  a  more  permanent  char- 
acter than  the  majority  of  those  in  this  district,  which  require  repeated 
snagging  operations  from  time  to  time.  A^sui-vey  is  not  necessary. 
Very  respectfully,  your  obedient  servant, 

J.  H.   WiLLARD, 

Gapimuj  Corps  of  Engineers. 
Brig.  Gen.  Wm.  P.  Craighill, 

Chief  of  EngineerM,  U.  S.  A. 

(Through  Col.  Henry  M.  Robert,  Corps  of  Engineers,  Division  Engi- 
neer, Southwest  Division.) 

[  First  indorsement.  1 

U.  S.  Engineer  Office,  Southwest  Division, 

Xeir  Yorkj  July  30^  Idihl. 
Respectfully  forwarded  to  the  Chief  of  Engineers. 
1  concur  in  the  opinion  that  Little  River,  above  Catahoula  Lake,  is 
not  worthy  of  improvement  by  the  United  States,  but  that  Little  River 
between  ( 'atahoula  Lake  and  its  junction  with  the  Black  River,  a  dis- 
tance of  about  28  miles,  is  worthy  of  improvement  by  the  United  States 
to  the  extent  of  removing  the  chief  obstructions  in  the  channel  and 
destroying  the  wrecks  at  its  mouth.  The  officer  in  charge  reports  that 
no  survey  is  necessary  to  the  preparation  of  project  and  estimated  cost 
of  improvement  proposed. 

Henry  M.  Robert, 
Colonel^  Corps  of  Engineers j  Division  Engineer, 


U  25. 

preliminary   examination    of    BOGUE    PHALIA,   MISSISSIPPI,  ESPE- 
cially at  the  point  known  as  '^tiie  narrows." 

United  States  Engineer  Office, 

Vicksburgj  Miss.y  August  22j  1895. 

Oenrral:  In  compliance  with  instructions  contained  in  letter  Irom 
your  office  dated  August  20, 1894,  I  have  the  honor  to  submit  the  fol- 
lowing report  respecting  BoguePhalia,  Mississippi,  a  preliminary  exam- 
ination of  wliich  was  called  for  by  section  10  of  river  and  harbor  act 
of  August  17, 1894. 

This  stream,  about  115  miles  in  length,  is  a  tributary  of  Big  Sunflower 
River,  and  its  course  lies  within  the  counties  of  Bolivar  and  Washing- 
ton, Miss.  Jt  is  crossed  near  Elizabeth  by  a  branch  ot  the  Southern 
(formerly  the  Georgia  Pacific)  Railway,  its  course  is  paralleled  by  the 
Yazoo  and  Mississippi  Valley  (formerly  Louisville,  New  Orleans  and 
Texas)  Railroad,  and  it  is  considered  an  unnavigable  stream. 

To  comply  with  the  requirements  of  river  and  harbor  act  of  August 
11,  1888,  an  examination  of  Bogue  Phalia  was  made  under  my  direction 
in  December,  18H8,  by  Assistant  Engineer  H.  M.  Marshall;  report 
thereon  was  submitted  February  12,  1889  (Report  Chief  of  Flngineers, 
1889,  !)]>.  ir>28-l()29),  and  Assistant  Engineer  Marshall's  report  is 
repeated  in  full  below : 

This  Imyon,  havinpj  its  source  in  tbree  prongs,  -which  begin  in  the  north  edge  of 
Holivar  County,  Miss.,  just  south  ot  the  ridge  which  forms  the  watershed  between 
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this  bayou  and  Hashpuckena,  flows  south  into  Washington  County,  and  in  the  south- 
ern part  of  the  county  turns  east,  emptying  into  Sunflower  River.  From  the  junc- 
ture of  the  prongs  to  the  head  of  the  narrows,  a  distance  variously  estimated  from 
35  to  50  miles,  the  bayou  is  virtually  a  lake  200  feet  wide  and  20  feet  deep  at  low 
water.  The  banks  are  low,  bat  seldom  overflow,  except  from  breaks  in  the  Missis- 
Bippi  River  levees,  the  oscillation  from  rain  being  about  8  feet.  At  the  head  of  the 
narrows  there  is  a  raft  or  jam  300  feet  long,  and  one  2  miles  below  100  feet  long,  and 
one  200  feet  long  1  mile  still  lower  down.  From  the  head  of  the  narrows  to  the  month 
of  Clear  Creek  the  distance  is  20  miles,  and  the  bayou  is  from  40  to  75  feet  wide  and 
from  1  foot  to  6  feet  deep.  The  channel  is  very  crooked,  tilled  with  logs  and  drift 
Jams,  divided  in  three  places  by  small  towheads,  besides  a  chute  leaves  the  bayou  a 
mile  below  the  head  ot  the  narrows  and  returns  about  3  miles  above  the  mouth  of 
Clear  Creek.  The  banks  are  very  low,  composed  of  clay,  and  subject  to  overflow. 
From  the  mouth  of  Clear  Creek  to  the  mouth  of  Bogue  Phalia  is  60  miles,  and  along 
the  upper  45  miles  the  bayou  is  wide  and  deep,  but  narrow,  swift,  and  shallow  along 
the  lower  15  miles,  where  it  is  crooked  and  divided  by  small  towhcads.  The  banks 
are  high  and  sandy,  being  above  overflow,  but  subject  to  caving  where  cleared  of 
timber.  Above  the  narrows  there  is  a  large  amount  of  cleared  land,  though  a  good 
deal  that  was  formerly  in  cultivation  was  abandoned  during  the  overflow  in  1882, 
and  is  just  now  bein^  reclaimed.  It  is  estimated  that  there  are  4,000  bales  of  cotton 
raised  annually  in  this  section  and  now  hauled  to  landings  on  the  Mississippi  River 
or  stations  on  the  Louisville,  New  Orleans  and  Texas  Railroad,  the  haul  being  f^om 
5  to  20  miles.  The  country  adjacent  to  the  narrows  is  unimproved,  being  nothing 
but  swamps  and  canebrake.  Below  the  narrows  the  land  is  being  rapidly  opened. 
Of  the  75  or  100  cabins  on  the  banks,  scarcely  one  is  a  year  old.  The  country  is 
being  developed  almost  entirely  by  negroes.  One  said  he  could  scarcely  make  a  liv- 
ing in  the  hills,  while  in  two  years  since  he  moved  he  had  cleared  150  acres  of  land 
and  bought  and  paid  for  a  wagon  and  four  mules.  The  Louisville,  New  Orleans  and 
Texas  Railroad  crosses  the  bayou  10  miles  below  the  narrows  and  gradually  diverges 
to  the  northeast  and  southwest.  The  distance  from  the  railroad  t<»  the  bayou  is,  at 
Cleveland,  15  miles;  Shaw,  5  miles;  Helm«  1  mile;  Leland,  (>  miles;  Burdette,  4 
miles;  Areola,  2  miles.  From  Shaw  to  Areola  is  25  miles  by  the  railroad^  and  from 
a  point  on  Bogue  Phalia  opposite  Areola  to  a  point  opposite  Shaw  is  60  miles  by  the 
bayou,  leaving  20  miles  of  the  lower  end  and  lo^miles  of  the  upper  that  is  not  adja- 
cent to  the  raflroad.  It  is  but  fair  to  say,  however,  that  the  roads  to  the  railroad 
become  Impassable  after  rains.  A  wagon  which  had  started  from  the  bayoa  one 
Saturday  with  a  load  of  cotton,  being  overtaken  by  a  heavy  rain,  had  not  reached 
Shaw,  5  miles  away,  the  following  Wednesday,  though  the  driver  labored  daily. 
The  Georgia  Pacific  Railroad  crosses  the  bayou  4  miles  below  the  Louisville,  New 
Orleans  and  Texas  crossing.  The  bridges  on  both  roads  are  frame  trestles,  with 
bents  12^  feet  apart.  The  authorities  of  Washington  County  are  constructing  a  pile 
bridge  across  the  bayou  opposite  Areola.  A  small  steam  trading  boat  and  a  boat 
with  a  gin  on  board  ply  above  the  narrows,  but  thev  are  the  only  ones  running  on 
the  bayou.  Previous  to  the  building  of  the  Louisville,  New  Orleans  and  Texas  Kail- 
road  and  Georgia  Pacific  Railroad  branch  down  Deer  Creek,  boats  went  up  Bogue 
Phalia  to  bring  down  cotton  hauled  over  from  Deer  Creek  and  to  take  up  supplies 
to  the  planters.  There  is  now  no  commerce  on  Bogue  Phalia,  and  no  record  of  former 
commerce  is  obtainable;  but,  without  doubt,  ten  years  hence  there  will.be  at  least 
25,000  bales  of  cotton,  worth  $750,000,  produced  annually  on  its  banks.  Below  the 
narrows  all  leaning  trees,  snags,  and  logs  could  be  removed  for  $100  a  mile,  or  $6,000. 
It  would  cost  each  railroad  $10,000  to  change  their  bridges  to  let  boats  through,  and 
Washington  County  nearly  as  much  for  its  bridge.  Through  the  narrows  it  would 
cost  $^0  a  mile  to  clear  the  banks  and  remove  the  logs,  jams,  and  snags,  or  $5,000 
for  the  reach.  Very  small  boats  could,  with  some  trouble  getting  round  the  bends, 
then  ply  f^om  the  time  autumn  rains  begin  till  late  in  the  spring.  Very  little  is 
needed  above  the  narrows,  and  $1,000  would  clear  it  all.  To  improve  the  narrows  so 
as  to  allow  boats  100  feet  in  length,  drawing  3  feet  water,  to  run,  would  require  tbe 
bayou  to  be  widened  and  straightened,  which  would  take  a  deal  of  dredging,  for 
which  no  estimate  of  cost  can  be  made  without  a  survey. 

The  improvement  of  Big  Sunflower  River  was  undertaken  by  tlie 
United  States  in  1879,  to  carry  out  a  project  submitted  by  Captain  (now 
Lieutenant-Colonel)  Benyaurd  for  tbe  removal  of  snags,  sunken  logs, 
and  leaning  timber  obstructing  navigation  and  building  wing  dams  to 
scour  a  channel  about  40  inches  deep  at  the  shoals.  The  cost  of  the 
work  then  needed  was  estimated  at  $66,000,  with  the  expectation  of 
completing  it  in  not  more  than  three  to  four  consecutive  seasons;  small 
appropriations  to  be  made  from  time  to  time  thereafter  for  maintenance. 
The  total  amount  appropriated  from  1879  to  the  present  time,  a  x)eriod 
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of  sixteen  and  one-half  yearg,  is  $67,000.  The  first  appropriation  of 
$20,000  was  I'ollowed  by  snccessive  annual  appropriations  of  $8,000, 
$4,000,  and  $;>,000,  and  fairly  good  results  were  attained.  Since  1882 
l>ienuial  appropriations  of  $5,000  each  have  been  made,  bat,  as  new- 
obstructions  are  adding  continually,  they  scarcely  have  been  sufficient 
to  maintain  what  was  accomplished  by  the  early  work. 

It  is  my  opinion  that  Bogue  Phalia  is  not  worthy  of  improvement  by 
the  General  Government,  at  least  at  the  present  time,  and,  until  Bi^ 
Sunflower  River  is  put  in  safe  navigable  condition,  it  would  be  unwise 
and  a  waste  of  funds  to  undertake  an  extension  of  its  improvement  into 
tributary  creeks. 

Very  respectfully,  your  obedient  servant, 

J.  H.  WiLLAED, 
Major  J  Corps  of  Engineers. 
Brig.  (ieu.  Wm.  P.  Craighill, 

Chief  of  Engineers  J  U.  8.  A. 
(Through  Col.  Henry  M.  Robert,  Corps  of  Engineers,  Division  Engi- 
neer, Southwest  Division.) 

[First  indonement] 

U.  S.  Engineer  Office,  Southwest  Division. 

New  Yorkj  August  J27,  1895. 
Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army. 

As  the  Bogue  Phalia  is  a  tributary  of  the  Big  Sunflower  River,  which 
Intter  river  the  General  Government  has  not  seen  fit  to  put  in  a  safe 
navigable  condition,  only  appropriating  for  the  last  thirteen  years  suf- 
ficient to  maintain  the  partial  improvement  previously  made,  therefore 
I  concur  in  the  opinion  of  Major  Willard  that  the  Bogue  Phalia  is  not 
worthy  of  improvement  by  the  General  Government,  at  least  until  the 
Big  Sunflower  River  has  been  put  in  a  safe  navigable  condition. 

Heney  M.  Robert, 
Colonel  of  Engineers^  Engineer  Southwest  Division. 


U  26. 

preliminary  examination   of   bear  creek,   mississippi,   from 
where  it  emplles  into  the  yazoo,  upstream. 

United  States  Engineer  Office, 

Yicksbury,  Miss.,  August  J22, 1895. 

General:  In  compliance  with  instructions  contained  in  letter  from 
your  office  dated  Aujrust  20,  1894, 1  have  the  honor  to  submit  the  fol- 
lowing report  respecting  Bear  Creek,  Mississippi,  a  preliminary  exam- 
inaticm  of  which  was  called  for  by  section  10  of  river  and  harbor  act  of 
August  17, 1894. 

The  stream  known  as  Bear  Creek  is  a  succession  of  small  lakes  and 
creeks  near  the  intersection  of  Leflore,  Sunflower,  and  Washington 
counties,  Miss.  It  has  its  source  in  Mosquito  Lake,  about  a  mile  south 
of  Itta  Bena,  on  the  Atlanta,  Ga.,  and  Greenville,  Miss.,  line  of  the 
Southern  Bail  way,  and  abont  5  miles  west  of  Yazoo  Eiver.  Follow- 
ing the  general  course  of  the  Yazoo,  at  distances  varying  from  1  to  10 
miles,  it  enters  it  through  Wasp  Lake,  at  Wasp  Lake  Landing,  on  the 
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river  side  of  Honey  Island.  A  straight  line  from  head  to  mouth  is  a 
distance  of  only  20  miles,  but,  owing  to  the  irregular  course  traversed, 
its  length  is  estimated  to  be  between  80  and  90  miles.  It  is  navigable 
111  ben  flooded  by  backwater  from  the  Yazoo,  at  moderately  high  stages 
of  the  latter  in  the  winter  and  spring,  but  during  the  penod  of  low 
water  the  connecting  creeks  run  dry  and  the  lakes  become  stagnant 
ponds. 

Under  section  3  of  river  and  harbor  act  of  March  3, 1881,  an  exami- 
nation of  this  stream  was  made  during  autumaof  that  year  by  Major 
Benyaurd.  The  law  directed  "  examinations  or  surveys,  or  both,  and 
estimates  of  cost  of  improvements."  No  opinion  was  called  for  as  to 
the  public  necessity  or  convenience  to  be  subserved  by  the  proposed 
improvement^r  whether  the  stream  was  considered  worthy  of  improve- 
ment by  the  United  States,  and  Major  Benyaurd  reported  as  follows: 

The  improvement  of  Bear  Creek  wonid  oonsist  simplv  in  catting  out  sufficient 
timber,  etc.,  to  give  a  good  hif^h- water  channel  for  such  smaU  steamers  as  might 
navigate  the  stream.  The  estimated  length  of  such  a  channel  through  the  creek 
proper  and  lakes  is  44  miles ;  and  the  estimated  cost  of  the  work  is  placed  at  $6,000. 
(Keport  Chief  of  Engineers,  1882,  p.  1563.) 

The  yearly  commerce  of  the  stream  at  that  time  was  reported  to  con- 
sist of  about  1,000  bales  of  cotton,  500  tons  cotton  seed,  90,000  staves, 
and  400,000  feet  lumber;  estimated  value  of  all,  $71,600. 

No  action  was  taken  on  this  rejwrt,  and  it  is  presumed  the  river  and 
harbor  committee  did  not  deem  the  creek  worthy  of  improvement. 

Section  6  of  river  and  harbor  act  of  August  5, 1886,  directed  that  an 
examination  or  survey  of  Bear  Greek,  Mississippi,  be  made,  and  the 
preliminary  examination  was  assigned  to  me  by  letter  of  the  Chief  of 
Engineers,  dated  September  li7, 1886.  In  February,  1887,  it  was  learned 
at  the  Department  that  the  stream  for  which  provision  for  examination 
or  survey  was  made  was  Big  Bear  Creek,  a  tributary  of  Tennessee 
River,  in  the  States  of  Alabama  and  Mississippi,  and  by  letter  of  the 
Chief  of  Engineers  dated  February  21, 1887, 1  was  directed  to  transfer 
charge  of  same  to  Lieutenant- Colonel  Barlow. 

In  the  meantime,  January  22-26, 1887,  an  examination  of  the  Bear 
Creek  tributary  to  Yazoo  River  had  been  made  under  my  direction  by 
M.  B.  Lydon,  now  master  of  the  U.  S.  snag  boat  Howell,  whose  report 
is  given  below  : 

ViCKSBURO,  MiS6.,  February  fS4^  1887, 

Captain  :  In  compliance  with  yonr  orders  of  14 th  nltimo,  on  completion  of  exami- 
nation of  Cassity  Bayou,  January  21, 1  took  steamer  to  Sheppardtown ;  from  there 
went  horseback  to  Bear  Creek,  and  was  engaged  upon  an  examination  of  the  latter 
stream  the  succeeding  five  days. 

Bear  Creek  is  a  succession  of  ponds^  known  as  Wasp,  Four  Mile,  Six  Mile,  Three 
Mile,  and  One  Mile  lakes.  Wasp  Lake  is  8  miles  long,  from  400  to  500  feet  wide,  and 
10  to  12  feet  deep  at  low  water.  It  is  connected  with  Four  Mile  Lake  by  a  narrow 
bed  8  miles  long,  and  dry  at  low  stages.  Four  Mile  Lake  has  about  the  same 
width  as  Wasp  Lake,  is  free  of  obstructions,  has  a  good  supply  of  water,  and  is  con- 
nected with  Six  Mile  Lake  by  a  narrow  winding  depression,  about  2  miles  in  length, 
densely  covered  with  undergrowth  and  cypress  knees,  being  similar  in  every  respect 
to  the  connection  between  Wasp  and  Four  Mile  lakes.  Six  Mile  Lake  is  not 
obstructed,  and  its  general  characteristics  correspond  with  Wasp  and  Four  Mile 
lakes. 

The  examination  from  Yazoo  River,  at  the  mouth  of  Wasp  Lake,  up  to  head  of  Six 
Mile  Lake,  which  I  consider  the  practical  head  of  navigation,  was  made  in  a  dugout. 
The  distance  is  28  miles.  Above  the  latter  point  the  examination  was  continued, 
partly  afoot  and  partly  horseback.  Three  and  One  Mile  lakes  and  their  connections 
are  merely  depressions  in  the  swamp,  and  all  of  them  are  heavily  timbered. 

When  the  Yazoo  River  at  mouth  of  Wasp  Lake  reaches  a  stage  above  11  feet  the 
connections  between  the  lakes  are  overflowed  by  backwater,  affording  a  navigable 
depth  for  small  steamers  for  a  period  of  about  tive  months  of  the  year,  during  the 
winter  and  spring,  and,  in  my  opinion,  any  feasible  plan  lor  the  improvement  of  navi- 
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gatioii  wonld  consist  of  cutting  and  girdling  trees  and  clearing  and  grabbing  the 
Qodergrowth  from  the  channels  between  Wasp  and  Four  Mile  Lakes  and  the  latter 
and  Six  Mile  Lake,  a  total  distance  of  10  miles,  to  give  a  clear  passageway  125  feet 
in  width.    This  work  probably  wonld  cost  about  $2,000. 

As  near  as  I  could  ascertain,  the  annual  commerce  of  the  locality  was  about  the 
same  as  reported  by  Major  Benyanrd  in  1881,  viz :  1,050  bales  cotton,  500  tons  cotton 
seed,  and  90,(X)0  oak  staves.  The  vicinity  of  and  easy  approach  to  landings  on 
Yazoo  River,  however,  have  diverted  most  of  the  trade  to  tnat  stream.  During  the 
cotton-shipping  season  low  water  generally  prevails  in  Bear  Creek,  and  when  liig]i 
water  sets  in  nearly  all  the  cotton  has  been  hauled  to  Yazoo  River,  hence  the  protit 
arising  from  navigation  of  the  creek  must  be  nominal. 

Respectfully  submitted. 

M.  B.  Lydon. 

Capt.  J.  H.  WiLLARD, 

Corps  of  Engineers,  U.  S.  A. 

Within  the  last  year  repeated  efforts  have  been  made  t^o  ascertain 
the  present  and  prospective  commerce  of  Bear  Creek,  but  the  follow- 
ing correspondence  with  the  superintendent  of  the  Yazoo  and  Talla- 
hatchie Transportation  Company  contains  all  I  have  been  able  to  obtain 
upon  the  subject: 

Unitkd  States  Engineer  Office, 

Vickshurg,  Miss.,  July  SS,  1895. 

Mr.  C.  M.  Kain, 

Superintendent  Yazoo  and  Tallahatchie  Transportation  Co.,  Vickshurg,  Miss. 

Dear  Sir:  The  river  and  harbor  act  of  Auj^st  17, 1894,  provides  for  a  preliminary 
examination  of  "Bear  Creek,  Mississippi,  fiom  where  it  empties  into  the  Yazoo 
upstream,"  which  was  assigned  to  my  charge  by  the  Chief  of  Engineers,  U.  S. 
Army,  with  instructions  that  my  report  thereon  "should  state,  as  required  in  sec- 
tion 11  of  the  act,  whether,  in  your  opinion,  the  river  is  worthy  of  improvement  by 
the  General  Qovemment,  and  give  fully  and  particularly  the  facts  and  reasons  on 
which  you  base  such  opinions,  including  the  present  and  prospective  demands  of 
commerce." 

As  it  is  probable  that,  if  there  is  any  navigation  of  Bear  Creek  at  present,  it  is 
carried  on  by  the  boats  of  your  line,  I  shall  be  obliged  if  you  will  give  me,  at  your 
earliest  convenience,  accurate  information  upon  the  subject,  as  full  as  possible,  and 
especially  respecting  the  following  points,  viz: 

(1)  If  Bear  Creek  is  navigable,  at  what  stages  can  boats  enter  the  mouth,  and 
how  far  upstream  do  they  runf 

(2)  What  boats  ran  into  the  creek  the  last  twelve  months;  what  are  their  dimen- 
sions; how  many  trips  did  each  boat  make,  and  to  what  points f 

(3)  What  is  the  present  average  annual  commerce  of  the  creek,  giving  amounts 
of  staple  articles  of  freight  (cotton,  seed,  general  merchandise,  etc.),  in  tons,  and 
what  is  its  estimated  value  f 

(4)  What  form  of  improvement  is  desired  by  steamboat  men,  and  what  would  be 
its  probable  effect  in  increasing  the  period  and  limit  of  navigation  and  commerce  of 
the  stream  f 

Very  respectfully,  J.  H.  Willard, 

Captain,  Corps  of  Engineers. 


Yazoo  and  Tallahatchie  Transportation  Co., 

Vickshurg,  Miss.,  August  25,  1895. 
Capt.  J.  H.  Willard. 
Dear  Sir  :  Bear  Creek  is  navigable  about  eight  months  in  the  year  for  50  miles. 
Steamer  Hendricks  made  1  trip ;  Bailey  made  20  trips ;  F<izonia  made  15  trips ;  Des 
Arc  made  6  trips. 
(For  dimensions  see  List  of  Merchant  Vessels  of  United  States.) 
Product  of  cotton,  etc.,  from  this  about — 


Articles. 

Quantity. 

Tons. 

1 

Cotton 

bales.. 

600 

1,000 

200,000 

500 

1 
150 

C^otton  H«od 

.    Aflnlm.. 

200 

Staven 

500 

Cattle   

llMLlI 

75  1 

Hides - - 

20 



Total 

U45 

Value. 


$21,000 

LGOO 

28,000 

4,000 

280 

54,8H0 
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Improvement  needed :  Taking  from  river  stumps  and  snags,  and  cutting  the  lean- 
ing trees.  Country  is  being  rapidly  opened  up,  and  were  the  river  cleaned  up 
product  would  be  considerably  increased. 

Respectfully,  Chas.  M.  Kain,  Superintendent. 

In  view  of  the  information  contained  herein,  it  is  my  opinion  that 
there  is  no  public  necessity  or  convenience  to  be  subserved  by  the 
improvement  of  Bear  Greek,  and  that  it  is  not  worthy  of  improvement 
by  the  General  Government. 

Very  respectfully,  your  obedient  servant, 

J.  H.  WiLLABD, 

Major  J  Corps  of  Engineers. 
Brig.  Gen.  Wm.  P.  Craighill, 

Chief  of  Engineers^  U.  8.  A. 
(Through  Col.  Henry  M.  Eobert,  Corps  of  Engineers,  Division  Engi- 
neer, Southwest  Division.) 

[First  indorsement.] 

U.  S.  Engineer  Office,  Southwest  Division, 

New  York^  August  27 ,  1895. 
Bespectftdly  forwarded  to  the  Chief  of  Engineers,  United  States 
Army. 

For  the  reasons  stated  by  M%jor  Willard,  I  concur  with  him  in  the 
opinion  that  Bear  Greek,  Mississippi,  is  not  worthy  of  improvement  by 
the  General  Government. 

Henby  M.  Bobebt, 
Colonel  ofEngineerSy  Engineer  Southwest  JDivision. 


APPENDIX  V. 


IMPROVEMENT   OF   ARKANSAS    RIVER    AND    OF    CERTAIN    RIVERS    IN 
ARKANSAS  AND  MISSOURI. 


REPORT  OF  LIEUT,  WILLIAM  L.  SIBERT,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30, 1895,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPKOVRMENTS. 

1.  Removing  obstmctions  in   Arkansas  I    8.  Cnrrent  River^   Arkansas  and   Mis- 

River,  Arkansas  and  Kansas.  sonri. 

2.  Arkansas  River,  Arkansas.  9.  St.  Francis  River,  Arkansas. 

3.  Fourche  Le  Fevre  River,  Arkansas.  I  10.  St.  Francis  River,  Missouri. 

4.  Petit  Jean  River.  Arkansas.  11.  Removing   sunken  vessels   or   craft 

5.  White  River,  Arkansas.  |  obstructing  or  endangering  naviga- 

6.  Cache  River,  Arkansas.  {  tion. 

7.  Black  River,  Arkansas  and  Missouri,  i 

KXAMIXATIONS. 

12.  Cache  River  to  Riverside,  Ark. 

13.  St.  Francis  River,  from  the  Sunk  Lands  to  Greenville,  Mo. 


United  States  Engineer  Office, 

Little  Bock,  Ark.,  July  ,9, 1895. 
General.:  I  have  the  honor  to  forward  herewith  annual  reports  for 
the  fiscal  year  1895  of  the  following  works  of  river  and  harbor  improve- 
ment nnder  my  charge. 

Very  respectfully,  your  obedient  servant, 

Wm.  L.  Sibert, 
First  Lieutenant  of  Engineers. 
Brig.  Gen.  Wm.  P.  Craighill, 

Chief  of  Engineers,  TJ.  8.  A. 


V  I. 

REMOVING  OBSTRUCTIONS  IN  ARKANSAS  RIVER.  ARKANSAS  AND  KANSAS. 

This  work  was  under  the  charge  of  Capt.  Carl  F.  Palfrey,  Corps  of 
Engineers,  until  August  16, 1894,  when  I  relieved  him  under  Special 
Orders,  No.  179,  paragraph  17,  Adjutant-General's  Office,  series  of  1894, 
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Object — ^To  remove  (otherwise  than  by  permanent  works)  obstmo- 
tions  to  navigation. 

Project. — Originally  to  raise  and  destroy  snags,  cut  overhanging  tim- 
ber, remove  bowlders  and  reefs  by  blasting  and  dredgiog,  and  to  cnt 
ont  sand  bars  by  temporary  wing  dams.  The  survey  of  the  river  with 
a  view  to  project  for  x>ermanent  improvement  was  included  under  this 
head. 

Since  appropriations  for  permanent  improvement  were  made  blast- 
ing, dredging,  and  dams  have  been  omitted  irom  the  project  under  this 
head,  leaving  the  customary  snagging  operations  only. 

OPERATIONS  OP  PREVIOUS  YEARS. 

The  first  snagging  operations  were  under  the  act  of  July  3, 1832. 
The  work  began  about  August,  1833,  and  February  18, 1834,  is  said  to 
be  the  date  of  arrival  of  the  first  snag  boB,tj  ArckimedeSj  at  Little  Bock. 
Of  the  work  done  prior  to  1868  I  am  unable  to  give  any  information. 

Abstract  of  work  done  1868  to  1894,  inclusive. 


Fiaoal  year. 


1M8. 
1869. 
1670. 
1871. 
1872. 
1873. 
1875. 
1876. 
1877. 
1878. 
1880. 
1881. 
1882, 
1883. 
1884. 
1885 
1886. 
1887. 
1800. 
1891. 
1892. 
1893, 
18iU. 


Snags 
removed. 


Trees 
cut. 


Trees 
dead- 
ened. 


134 

60 

805 

,169 
542 
110 
663 
545 
193  I 
430  i 
750  I 
391  ' 
076  ' 

,287 

,  118  ; 

!,244  I 
109  ' 

,385 
552  I 
300  I 
787  , 
862  I 
387  ' 


1 
114 

5,925 
257 
44 

1,670 

1.274 
234 

1,177 
488 
346 

:i,400 
786 

1, 135 

14,325 

14 

143 

231 

2,000 
544 
670 

1,346 


Drift 
piles  re- 
moved. 


Betweon- 


13,000 


■I 


Mouth  and  Doaglas  Landing. 
(?) 
(?) 

Mouth  and  Illinois  Bayou. 

Month  and  Pine  Bluff. 

Little  Rock  and  Bentleys  Bar. 
lit  I  Mouth  and  Fairdale. 
5  I  Mouth  and    ( ?) 
3  ,  Mouth  and  Silver  Lake. 

Mouth  and  Little  Bock. 

Mouth  and  Trustee  Bend. 

Little  Rock  and  Webbers  Falls. 

Mouth  and  Fort  Smith. 
Do. 

Month  and  Fort  Gibson. 

Mouth  and  near  Pawnee  Agen<^. 

Mouth  and  Little  Rook. 

Mouth  and  Fort  Smith. 

Little  Bock  and  Webbers  Falls. 

Little  Rock  and  mouth. 

Mouth  and  Webbers  Falls. 

Pine  Bluff  and  Dardanelle. 

Littlo  Rock  and  Hog  Thief  Bend. 


DuriDg  tbe  time  covered  by  the  above  abstract  three  snag  boats  have 
sunk  while  in  service,  the  Northwest  at  Stanleys  in  fiscal  year  1868,  the 
Thayer  at  Beutleys  Bar  in  fiscal  year  1873,  and  the  Pioneer  at  Hughes 
Bend  in  fiscal  year  1893. 

The  records  of  the  Northwest  were  lost  when  the  boat  sunk,  hence 
her  work  is  not  included  in  that  of  1868. 


OPERATIONS  OF   THIS  FISCAL   YEAR. 

The  U,  S.  snag  boat  Beauregard  was  operated  from  September  27, 1894, 
to  January  8, 1896,  between  the  foot  of  White  River  Cut-Off  and  Home- 
stead, 30.6  miles;  the  U.  S.  suag  boat  Sheldon  duriug  a  part  of  October, 
1894,  between  Ives  Point  and  Grape  Leaf  Bend,  45  miles,  and  a  part  of 
November,  1894,  between  Cald wells  and  Pine  Bluff,  25  miles;  and  the 
snag  boat  Wichita  during  January  and  part  of  February,  1895,  between 
Mud  Lake  and  Old  River,  85  miles,  doing  no  work  between  Wild  Cat 
and  Red  Bluff. 
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Abetraoi  of  work  done. 


Month. 


Oct.,  1894.. 

Do.... 
Nov..  1894. 

I>o 

Deo..  1894. 
Jan..  1895. 

Do 

Feb.,  1895. 


Total. 


Snag  boat. 


Between— 


;    BnagB 
I  removed. 


Beauregard . 

Sheldon 

Beauregard. 

Shehlou 

Beauregard, 
do 


Foot  of  cat-off  and  Red  Fork 

IveH  Place  and  Grape  Leaf  Bend. 

Foot  of  cut-off  and  Red  Fork 

Cald wells  and  Pine  Bluff 

Wad  dell  and  Arkansas  Post 

Arkansas  Post  and  Homestead. . . 

Wichita I  Mud  Lake  and  Bankbead 

.  KMosby  Lake  and  Olive  Gin 

•  •  •°** ^ Rid  Bluff  and  Old  River 


Trees 
cut. 


Drifts 
removed. 


150 
139 
211 
82 
229 
113 
202 

28 


7 
24 
195 
648 
445 
236 
1,016 

31 


1 


1.154 


2,602 


19 


The  operations  of  the  snag  boat  Wichita 'aboveYort  Smith  are  reported 
under  the  head  *'  Imi^roveiment  of  Arkansas  River." 

The  Arkansas  Eiver  has  in  the  State  of  Arkansas  aboat  370  miles  of 
caviug  banks;  most  of  the  bars  are  built  upon,  and  many  of  the  chan- 
nel crossings  are  over  rack  heaps.  The  caving  banks  make  continual 
contributions  of  snags;  the  wearing  away  of  sand  bars  brings  the  older 
accumulations  into  the  channel,  and  removing  the  snags  from  the  cross- 
ings allows  the  sand  to  wash  and  expose  others. 

All  of  these  go  to  make  snagging  operations  a  continuous  necessity. 

The  evidence  of  pilots  and  masters  is  that  in  the  ])ermanent  reaches 
of  the  river  the  condition  has  been  materially  improved;  in  the  shift- 
ing channels  the  relief  is  only  temporary. 

In  the  lower  reaches  of  the  Arkansas  River  its  current  is  checked  by 
the  floods  of  the  Mississippi;  the  snags  and  logs  drifting  toward  that 
stream  are  deposited  in  the  bed  of  the  Arkansas  in  all  conceivable 
8hai)e8.  In  the  absence  of  current  the  snags  make  no  <' breaks";  con- 
sequently the  dangers  to  navigation  are  greatly  increased. 

Snagging  operations  will  be  necessary  as  long  as  there  is  a  caving 
timbered  bank  and  a  shifting  channel ;  they  should  not  be  diminished 
for  many  years,  and  could  profitably  be  increased. 

APPROPRIATIONS  AND  EXPENDITURES. 

Appropriations  for  operating  snag  boats  on  the  Arkansas  River  have 
been  made  intermittently  since  1832.  Many  of  the  early  appropriations 
were  combined  with  those  of  other  rivers  without  stated  distribution 
of  funds.  The  estimate  of  expenditures  is  not  given  as  absolute  but 
as  a  close  approximation. 

July  3, 1832  (less  $38  carried  to  surplus  fund) $14,962.00 

March3,18a5 40,000.00 

March3,1837 25,000.00 

July  7,  1838  (less  $1,115.66  carried  to  surplua  fund) 38, 884. 34 

From  appropriations  1842-1844  (estimate) 80,000.00 

August  30, 1852  (less  $269.47  carried  to  surplus  fund) 39, 730. 53 

From  appropriations  1866-1878  (disbursements  reported  by  Colonel  Suter)  344, 831. 59 

March  3,1879  (part) 30,000.00 

June  14,  1880  (part) '. 35,000.00 

March  3, 1881  (part) .• 25,000.00 

August  2,  1882 35,000.00 

July  5,  1884 36,000.00 

August  5, 1886 19,875.00 

August  11,  1888 25,000.00 

September  19,  1890 20,000.00 

From  sale  of  Reese 20.000.00 

July  13,  1892 20,000.00 

From  sale  of  Missouri 2,500.00 

August  17,  1894 20,000.00 

Total 871,783.46 

Expended  to  June  :^,  1894 851,210.62 
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Moneff  istatement. 

July  1, 1894,  balance  anexpended $572.84 

Amount  appropriated  by  act  of  AngoBt  17,1894 20^000.00 

20,572.84 

JnneSO,  1895.  amoont  expended  darin(^  fiscal  year 13.464.91 

July  1, 1895,  balance  unexpended 7,107.93 

July  1. 1895. outstanding  Uabilitiee $425.00 

July  1, 1895,  anionnt  covered  by  nuoompleted  contracte %  111.  99 

2,536.99 

July  U  1895, balance  available 4,570.94 

I  Anionnt  (estimated)  required  for  work  annually 35, 000. 00 

j  Amountthatcanbeprofitablyexpendedinfisca]vearendingJnne30,1897  35,000.00 
\  Submitted  in  compliance  with  requirements  oi*  sections  2  of  river  and 
I     harbor  acts  of  1866  aod  1867  and  of  sundry  civU  act  of  March3, 1893. 


Ahttract  of  bid9  for  wbnttemce  $mpplie$  for  rewMrimg  ohttruciiom*  •'»  ArtutmaaM  J?irer, 
Jrkan94U  and  Kamtat,  reeeirod  in  retpomt  to  advertisement  dated  March  t8,  1896,  and 
cpemed  April  18,  1895, 


So. 


» mad  addrew  oi  bidder. 


Total      j 
,a«perbid.; 


Oorrection.      Total 


James  E.  JoToe  &  Co.,  Little  B4wlc  Ark ■  «1111.9B  '  -4-fM.e  $t]4S.n 

H.  J.  Gaorge  4b  Co..  Little  Rock,  Ark i  2.29&23  ^  &»  }  2.284.(0 

The  Charlca  F.  Penxel  Grocer  Co.,  Little  Boek,  Ark |  2, 300.37  +  IL  80  '  2. 321, 17 

Porter  4t  Mame.  ^cfnphiii.  Tean «  2,274.32'  —  83.tl  2.1HL4i 


'  BcoonrnwDded  Tor  a«oeptaiice.    ContnMst  eatered  iato  Mav  IS.  IAS.  approved  May  21.  IMB;  Utw/A- 
aatca  Hareh.  IMM. 

Abetraet  of  hide  for  hardware  and  Mp  ehandierjf  supplieo  for  remoring  odsfmcfioMS  im 
Arkaneae  Bieer,  Arkaneae  and  Kanaae,  received  in  retponee  to  adverUeememt  dated 
Map  5,  1895,  and  opened  Mag  21, 189S, 


No. 

If  ame  and  addzeaa  of  bidder. 

• 

-S^X..  c«~«-'    r^ 

1 

Dodler  B.  Jones  Co.,  Little  Bock,  Ark 

2.641.74  '    —    M.7B  f        2LM0Ltt 

•2 

IMekiBMn  Hardware  Co..  Littie  Bock.  Aric 

*  BeoonuModed  for  aeceptaaea.    Coatvaet  entered  into  June  29,  UK.  not  yet  appnvad. 


COKMSBCIAL  STATISTICS. 


The  commerce  for  the  year  ending  May  31,  1895,  is  leported  under  the  bead 
''ImproYement  of  Arkansas  Biver.'' 


V  a- 

MPBOVEMEST  OF  ABKA>'SAS  RTTER,  ARKANSAS. 

This  work  was  under  the  charge  of  Capt.  Carl  F.  Palfrey,  Corps  of 
Engineers,  until  August  15, 1894,  when  I  relieved  him  under  Special 
Orders,  No.  179,  paragraph  17,  Adjntant-Gen^^s  Office,  series  of  1894. 
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PRESENT   WORKS. 
ABOVE   FORT   SMITH,   ARKANSAS. 

At  Aitisicorth  Grossing^  near  Holts  Rocky  on  right  bank^  18J  miles  above 
Fort  Smith.— Two  brush  aod  stone  dikes,  400,  and  500  feet;  total,  900 
feet;  built  iu  fiscal  years  1891, 1892.    Eepaired  1895. 

Bruces  Island^  on  left  bank,  12  miles  above  Fort  Smith, — One  permeable 
dike,  350  feet  long,  in  Cherokee  Chute ;  built  in  fiscal  year  1890.  Never 
repaired. 

Poteau  Eeachy  on  left  bank,  J  to  3J  miles  above  Fort  Smith. — Six  dikes, 
320,  450,  600,  420,  300,  and  1,150  feet;  buHt  permeable  in  fiscal  years 
1887, 1890, 1891  (total,  3,240  feet).  Four  of  these,  320, 450,  600,  and  420 
(total  1,790),  converted  into  solid  stone-capped  dikes  in  fiscal  year 
1893;  two  300  and  1,150,  (total,  1,450)  feet  still  permeable,  and  never 
repaired.  Also  one  stone  and  brush  dike  1,100  feet  long,  with  training 
wall  1,000  (total,  2,100  feet),  built  in  fiscal  years  1878, 1879  to  8.foot 
stage.    Present  height  about  4-feet  stage. 

FROM  LITTLE   ROCK,   ARK.,   TO  FORT  SMITH,   ARK. 

At  Fort  Smithy  near  Old  Wharf— One  brush  and  stone  dike,  131  feet 
long;  built  in  fiscal  year  1885  to  12-foot  stage.  Present  height  about 
2.5-foot  stage. 

Van  Buren^  on  right  bank^  178  miles  above  Little  Rock. — Two  solid  stone- 
capped  dikes,  900  and  600  feet;  total,  1,500  feet.  One  dike,  900,  feet 
was  built  for  a  railway  incline;  the  other,  600,  feet  was  built  i)ermeab]e 
in  fiscal  year  1889.  Both  converted  into  solid  stone-capped  dikes  iu 
fiscal  years  1893, 1894. 

Moores  Rocks^  168  miles  above  Little  Rock. — One  channel,  75  feet  wide, 
425  feet  long,  excavated  to  a  depth  of  2  feet  at  low  water  in  fiscal  years 
1891-1893. 

DardaneUe  Reachy  on  left  bank,  88  to  89  miles  above  Little  Rock. — 
Three  solid  stone-capped  dikes,  250,  200,  and  140  feet,  total,  590  feet. 
One,  250  feet,  built  of  riprap  stone  on  brush  mattress  foundation  in  fis- 
cal year  1894;  one,  200  feet,  was  built  permeable  iu  fiscal  year  1887, 
converted  into  stone-capped  dike  in  fiscal  years  1893,1894;  one,  140 
feet,  an  old  steamboat  wharf,  broken  near  shore,  converted  into  stone 
dike  in  fiscal  year  1894. 

Head  of  Rectors  Island,  on  right  bank,  13J  miles  above  Little  Rock. — 
One  solid  dike,  500  feet  long,  and  one  dam,  700  feet  long,  across  right- 
hand  chute,  both  of  riprap  stone  on  brush  mattress  foundation;  built 
in  fiscal  year  1895. 

Crystal  Hilly  on  left  bank,  llj  miles  above  Little  Rock. — ^Two  dikes, 
300  and  700  feet  long  (total,  1,000),  built  of  riprap  stone  on  brush  mat- 
tress foundation  in  fiscal  years  1894, 1895. 

Oreathouse  Bendy  6^  miles  above  Little  Rock. — One  bank  revetment 
3,273  feet  long;  built  in  fiscal  year  1895. 

Above  Baring  Gross  BridgCy  on  right  banky  1%  to  2|  miUs  above  Little 
Sock.— Five  stone  dikes,  240,  150,  320,  135,  and  150  feet;  total,  995 
feet.  Three  of  these,  240,  320,  and  135  feet,  built  permeable  in  fiscal 
years  1888, 1889,  repaired  in  fiscal  year  1892,  and  converted  into  stone- 
capped  dikes  in  fiscal  year  1893.  Two,  150  and  150  feet,  built  of  stone 
cm  brush  mattress  foundation  in  fiscal  year  1893;  all  repaired  in  fiscal 
year  1894. 

FROM  LITTLE  ROCK,  ABK.,   TO  MOUTH. 

Re<ich  below  Little  Rock  Junction  Railway  BridgCy  on  left  banky  no 
mifex  to  1  mile  below  Little  iSooA;.— Four  dikes,  400,  260,  250,  and  400 
feet,  built  as  permeable  dikes  in  fiscal  years  1888, 1889;  converted  into 
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8olid  Stone-capped  dikes  in  fiscal  year  1893.  Each  dike  was  built  400 
feet  long;  the  two  shorter  dikes  were  filled  to  the  remaining  lengths  of 
the  original  structures. 

Meads  Point,  on  right  bank^  If  miles  below  Little  Rock. — One  permeable 
dike  200  feet  long;  built  in  fiscal  year  1888.    Kever  repaired. 

Eagle  Bendy  on  left  bank^  20J  miles  below  Little  Rock. — ^Two  permeable 
dikes,  600  and  394  feet;  total,  994  feet;  built  in  fiscal  ye^r  1888.  Never 
repaired. 

White  Blufy  on  left  bank.  43  miles  below  Little  Rock. — Two  permeable 
dikes,  200  and  400  feet;  total,  600  feet;  built  in  fiscal  year  1888.  Never 
repaired. 

Pine  Bluff  Reachj  on  right  bank,  65  to  67  miles  below  Little  Rock. — Six 
dikes,  1,520,  400,  200,  150,  150,  and  150  feet;  total,  2,570  feet.  One 
dike,  1,520  feet;  built  In  fiscal  year  1885;  400  feet  of  brush  and  sand 
boxes  and  1,120  feet  permeable;  repaired  in  fiscal  year  1887;  still  per- 
meable. Five  dikes,  400,  200,  150,  150,  and  150  feet,  are  now  solid 
stone-capped  dikes.  Three  of  these,  400,  200,  and  150  feet,  built  per- 
meable in  fiscal  years  1885, 1890, 1891.  One,  400  feet,  repaired  in  fiscal 
year  1892  and  converted  into  solid  stone-capped  dike  in  fiscal  year 
1893.  Two,  200  and  150  feet,  converted  into  brush  and  sand-box  dikes 
in  fiscal  year  1891  and  into  solid  stone-capped  dikes  in  fiscal  years 
1892,  1893.  The  last  two,  150  feet  each,  built  of  brush  and  sand  boxes 
in  fiscal  year  1892,  converted  into  solid  stone-capped  dikes  in  fiscal 
years  1893,  1894. 

Two  bank  revetments,  7,395  feet  long  in  all.  One  2,115  feet,  from 
Dike  4  to  Dike  6,  built  in  fiscal  years  1893,  1894.  One  beginning  600 
feet  below  Dike  6,  extending  downstream  5,280  feet,  built  in  fiscal  year 
1892;  repaired  in  fiscal  year  1894. 

Furgus  Place  Reach,  on  right  bank,  68  to  69  miles  below  Little  Rock. — 
Four  permeable  dikes,  450,  800,  800,  and  807  feet;  total,  2,857  feet; 
built  in  fiscal  year  1891;  repaired  in  fiscal  year  1892.  One,  450  feet, 
repaired  in  fiscal  years  1893, 1894  by  stone  filling. 

Rob  Roy  Reach  J  on  right  banky  73|  miles  below  Little  Rock. — One  per- 
meable dike  1,200  feet  long;  built  in  fiscal  year  1891.    Never  repaired. 

Red  Forky  on  right  bank,  148.6  miles  below  Little  Rock. — One  bank 
revetment  4,800  feet  long;  built  in  fiscal  year  1895. 

OBJECT   OF   IMPROVEMENT. 

To  secure  a  navigable  channel  not  less  than  0  feet  in  depth  from 
Little  Rock  to  Mississippi  Eiver  via  White  River  Cut-off  and  not  less 
than  2  feet  in  depth  above  Little  Rock. 

GENERAL  PROJECT. 

Prior  to  1886  works  upon  this  river  were  special  improvements  of 
detached  reaches,  generally  with  immediate  reference  to  confining  the 
channel  to  draw  spans  of  bridges,  or  to  the  water  fronts  of  towns  hav- 
ing quays,  and  to  the  improvement  of  some  especially  difficult  crossing. 

The  act  which  became  a  law  August  11,  1888,  adopted  the  plans  set 
forth  in  Appendix  V  13,  Annual  Report  Chief  of  Engineers  for  the 
iiscal  year  1885,  and  in  House  Ex.  Doc.  No.  90,  Forty-ninth  Congress, 
first  session  (the  former  relating  to  the  reach  *'from  Little  Rock  to  the 
Mississippi  River  via  the  White  River  Cut-oft,"  the  latter  to  the  reach 
from  Fort  Gibson  to  Wichita,  Kans.),  and  authorized  the  application 
of  available  balances  of  former  appropriations  to  this  work,  adopting 
as  a  part  of  it  the  works  already  constructed  under  those  appropriations. 
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Tliese  plans  were  for  removal  by  blasting  and  dredging  of  rock  and 
gravel  reefs,  contraction  by  permeable  dikes  as  used  on  the  Mississippi 
Kiver,  or  by  brush  and  stone  dams,  no  mention  being  made  of  revet- 
ment except  by  implication  in  the  references  to  the  Mississipi)i  Eiver. 
The  works  constructed  under  these  api)ropriatious  by  the  officer  pre- 
senting the  ])lai)S  show  high  permeable  dikes,  similar  dikes  subse- 
quently solidly  filled  with  stone,  low  dikes  originally  built  of  riprap 
upon  mattress  foundations,  brush  and  stone  dams,  and  a  sparing  use  of 
revetment.  Works  of  all  these  types  were  constructed  and  reported 
before  the  appropriation  of  July  13, 1892. 

In  view  of  the  above  action,  the  adopted  project  is  to  remove  rock  and 
gravel  reefs  by  blasting  and  dredging,  to  contract  the  channel  by  dikes 
or  dams,  permeable  or  solid,  of  such  construction  as  the  local  condi- 
tions require,  and  to  hold  the  channel  so  obtained  by  revetment  where 
necessary.    The  works  to  be  carried  on  under  special  projects. 

SPECIAL   PROJECTS  OF   THE  FISCAL   YEAR. 
ABOVE   FORT   SMITH,  ARK. 

AtAinsivorth  Grossing. — Repair  dikes  erected  in  fiscal  years  1891, 1892. 

Poteau  Reach. — Restore  Suter  Dike  and  500  feet  of  its  training  wall; 
erect  at  the  downstream  end  of  the  restored  portion  of  training  wall 
a  cross  dike  extending  300  feet  into  the  river  and  back  to  the  high  bar; 
also  erect  in  the  pocket  in  the  right  bank  above  the  mouth  of  Poteau 
Kiver  two  dikes  each  200  feet  long.  The  dikes  to  be  built  of  riprap 
stone  on  brush  mattress  foundation;  the  Suter  Dike  and  training  wall 
to  be  restored  by  using  riprap  stone  and  quarry  spawls. 

FROM   LITTLE   ROCK,  ARK.,  TO  FORT   SMITH,  ARK. 

Between  Palarm  Creek  and  Grihbs. — Protect  about  7,500  feet  of  bank 
by  revetment,  using  brush  mattress  60  feet  wide  and  riprapping  bank 
to  lofoot  stage. 

Reach  between  Big  Rock  and  Rectors. — First  project:  Erect  from  left 
bank  near  Crystal  Hill  two  riprap  stone  dikes  on  brush-mattress  foun- 
dation, the  upper  one  (E)  to  be  300  feet  long,  the  lower  one  (F)  to  be 
400  feet  long.  Second  project:  Erect  at  head  of  Rectors  Island  from 
right  bank  one  dike  500  feet  long. and  one  dam  across  right-hand  chute; 
near  Crystal  Hill  complete  Dike  E  and  extend  Dike  F  300  feet.  Dikes 
and  dam  to  be  of  riprap  stone  on  brush-mattress  foundation.  At  Great- 
house  Bend  protect  about  3,400  feet  of  bank  by  revetment,  using  brush 
mattress  60  feet  wide  and  riprapping  bank  to  15-foot  stage. 

BELOW  LITTLE   ROCK,  ARK. 

Rea^h  below  Little  Rock  Junction  Railway  Bridge. — Render  permanent 
Dikes  Nos.  1, 2, 3,  and  4. 

Furgus  Place  i^eacA.— Remove  Dike  A<»  and  revet  about  3,650  feet  of 
bank,  beginning  2,400  feet  below  Lone  Tree.  Brush  mattress  120  feet 
wide  to  be  used,  riprap  to  be  carried  to  15-foot  stage. 

Red  JForfc.— Protect  4,800  feet  of  bank  by  revetment,  using  brush 
mattress  120  feet  wide  and  riprapping  bank  to  20-foot  stage.  Nearly 
completed. 

OPERATIONS  OF   THE  FISCAL  YEAR. 
ABOVE  FORT   SMITH,  ARK. 

Snagging  operations  by  the  snag  boat  Wichita. — This  boat  began  work 
at  Fort  Smith  June  7, 1895,  and  worked  between  that  point  and  Bruces 
ENG  95 126 
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Island  until  the  loth,  when  it  was  temporarily  laid  up  on  account  of  a 
small  rise  in  the  river  until  June  25.  After  this  date  the  boat  worked 
up  to  Pettis  Reach.  One  hundred  and  forty-five  snags  were  removed. 
Ainsworth  Crossing.^The  work  at  this  point  was  that  of  repairing 
Dikes  Nos.  7  and  8,  erected  in  fiscal  years  1891, 1892,  and  consisted  of 
riprappingthe  bank  to  20-foot  stage  from  a  point  50  feet  above  to  a  point 
100  feet  below  the  center  line  of  the  dikes  and  also  filling  the  depres- 
sions in  the  dikes,  restoring  them  to  the  original  height,  4  feet  above 
low  water.  The  stone  used  was  purchased  on  10-day  circular,  the 
delivery  being  made  in  the  work,  Government  barges  being  used  to 
transport  the  stone. 

statement  of  field  expenditures,  repairing  dikes  at  Ainsworth  Crossing. 


Dike.  !    Beg«..   |   ^^^^     Stone  used.  I  ^^^^^ 


1895.  1895.        Oiibiepds. 

7 June   13    Juno   26  465.47  $1.09 

8 May    27  |  Juno  24  551.34,         1.U9 

i  I 


ToUi. 


Inspec 
tion. 


$43.87 
51.96 


Total 


$551.23 
652.92 


1,204.15 


1     _       _.l I 

Total  cost  of  stone  in  jilace  per  cubic  yard,  $1,184. 

Near  Fort  Smith. — Here  a  sand  bar  from  the  right  bank  of  the 
Arkansas  River  and  from  the  left  bank  of  the  Poteau  River  prevented 
the  passage  of  boats  through  the  drawspans  of  the  Arkansas  Valley 
Railway  Bridge,  when  the  river  was  at  less  than  4-foot  stage.  To 
remove  this  bar,  the  work  set  forth  under  the  head  "  Special  projects 
of  the  fiscal  year,  Poteau  Reach,"  is  now  in  progress.  It  was  begun 
the  middle  of  April.  The  material  was  purchased  on  10-day  circular, 
the  stone  and  quarry  spalls  to  be  delivered  in  the  work  and  the  brush 
and  poles  on  Government  barges  at  the  work.  The  mattresses  were 
woven  and  the  banks  graded  by  hired  labor  employed  by  the  Govern- 
ment. The  mattress  weaving  was  completed  May  21,  but  the  delivery 
of  stone  has  not  progressed  as  rapidly  as  hoped  for,  being  delayed  by 
rises  in  the  river  in  June,  In  the  restoration  of  the  Suter  Dike  (built 
in  fiscal  years  1878, 1879)  and  erection  of  cross  dike  on  its  training  wall 
37,718  square  feet  of  mattress  was  woven,  using  165  cords  of  brush,  and 
up  to  close  of  the  fiscal  year  3,277  cubic  yards  of  stone  and  404  cubic 
yards  of  spalls  have  been  placed.  In  the  erection  of  the  dikes  in  the 
pocket  above  the  mouth  of  Poteau  39,300  square  feet  of  mattress  was 
woven,  using  194.75  cords  of  brush,  and  to  the  close  of  fiscal  year  524 
cubic  yards  of  stone  and  70  cubic  yards  of  spalls  have  been  placed. 

FROM  LITTLE  ROCK,   ARK.,  TO  FORT   SMITH,   ARK. 

The  work  between  Little  Rock  and  Fort  Smith  during  the  fiscal  year 
has  been  confined  to  the  first  21  miles  above  Little  Rock,  the  object 
being  to  make  the  improvements  continuous  from  that  city. 

Map  showing  the  works  erected  in  previous  years  and  in  the  fiscal 
year  and  the  work  in  progress  and  proposed  for  this  reach  of  river  is 
inclosed  herewith. 

Fletchers  Bendy  between  Falarm  Greek  and  Gribbs. — No  work  was  done 
under  this  special  project.  Ten  barges  were  transported  from  Pine 
Bluff  to  Little  Rock  for  use  in  this  work.  The  proposals  for  furnishing 
the  materials  required  were  opened  June  10,  1895,  but  no  contirevQte 
have  yet  been  made. 
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Abstract  of  proposals  for  fumiahing  and  delivering  brush,  poles,  and  piles  at  the  work  in 
Fletchers  Bend,  between  Palarm  Crtek  and  Cribbs,  opened  June  10,  1896,  by  First Meut, 
William  L.  Sibert,  Corps  of  Engineers. 


Brush. 


Ko.        Name  and  address  of  bidder,      i     p^^ 


cord. 


I     Cost. 


Zeb.  Ward,  jr..  LitUe  Kock,  Ark . .  |    $1. 49  $3. 129. 00 
Harvey  Lewis,  jr.,  Roland,  Pu- 


laskt  County,  Ark. 
Joseph  Evina,  Mount  Xebo,  Ark . . '      1. 75  I  3, 675. 00 


Poles 
Each. 


Piles. 


$0.06 
"'.OS 


I     Per 
Cost.   I  linear      Cost, 
foot.    1 


I 


Total. 


$292.50 

moo 


$0.06  '$240.00  I  $3,661.5C 

.06     240.00    

.10     400.00       4,465.00 


*  No.  2  incomplete.    Bid  No.  1  recommended  for  acceptance. 


Abstract  of  proposals  for  furnishing  and  delivering  riprap  stone  and  small  stone  at  the 
work  in  Bend,  between  Palarm  Creek  and  Cribbs,  opened  June  10,  1895,  by  First  Lieut. 
William  L,  Sibert,  Corps  of  Engineers, 

[Wliole  qoantity  by  usu  of  Goverument  barges.] 


No. 


Name  and  address  of  bidder. 


Klprap  stone. 


Small  stone. 


Per  I 
cubic  i 
yard.  I 


i    Per 

Cost.       cubic 

yard. 


Cost. 


1  Harvey  Lewis,  Little  Kock,  Ark., 

and  Leonard  Adams,  1400  Loui* 
siana  street.  Little  Rock,  Ark . . . 

2  '  Fred  Hanger,  Little  Rock,  Ark. . . . 

3  ,  J.  W.  Roberta,  1824  Battery  street, 
I      and  A.  J.   Mieara,   2118   Arch 

street.  Little  Rock,  Ark 

4  Joseph  Krins,  Mount Nebo,  Ark . . . 
*  5     Zeb.  Ward,  jr.,  Little  Rock,  Ark . . . 


I 


$0.80 
.97 


L29 


$7,320.00 
8,775.50 


11,803.50 


$0.80 
.97 


1.39 


$1,880.00 
2.279.50 


3,266.50 


Added  for   I 
use  of  Gov-  .     _  .  , 
emment     I     Total 
barges.      •  used  in 

canvasS' 

I  Inj:  pro- 


No. 


Amount.:   I^***' 


$460.00  i  $9,600.00 
460.00  I  11,615.00 


172.50 ; 

460.00  I  15,530.00 


[Whole  quantity  by  use  of  private  plant.] 


*  1     Harvey  Lewis,  Little  Rock,  Ark., 

and  Leonard  Adams,  1400  Louisi-  | 

ana  street.  Little  Rock,  Ark ; 

*2    I<>ed  Hanger.  Little  Rock,  Ark....  I 

3  J.  W.  Roberta,  1824  Battery  street,  I 
and  A.  J.  Mieara,  2118  Arch  | 
street.  Little  Rock,  Ark $0. 78 

*  4    Joseph  Evins,  Mount  Nebo,  Ark 

5  I  Zeb.  Word,  jr.,  Little  Rock,  Ark. ...       .79 


$7, 137. 00 


7, 228. 50 


$0.78 


.79 


$1,833.00  ' 


1, 856. 50 


!' 


$8,970.00 
'9, 085.' 00 


[Portion  of  quantity  by  private  x)lant  and  portion  by  use  of  Government  barges.] 


*  1    Harvev  Lewis,  Little  Rock.  Ark., 

and  Leonard  Adams,  1400  Louisi- 
I     ana  street.  Little  Rock,  Ark 

*  2  I  Fred  Hanger,  Little  Rook,  Ark . . . . 
"    J.  W.  Roberta,  1824  Batt^^iy  street, 

and  A.  J.   Mieara,    2118   Arch 
street,  Little  Rock,  Ark 

Joseph  Evina,  Mount  Nebo,  Ark. . . 

Zeb.  Ward,  Jr.,  Little  Rock,  Ark. . . 


I 


$172.50 


*  No  proposal  for  this  manner  of  delivery. 


No.  3  makes  proposal  to  furnish  whole  quantity  bv  private  plant  and  partially  fills  out  proposals 
for  other  manners  of  delivery.  One  copy  of  proposal  bears  erasures.  Each  guarantor  does  not  justify 
in  the  sum  of  25  per  cent  of  the  amount  bid.  In  the  body  of  the  guarantee  the  names  of  the  bidders 
are  not  written  out  in  full.    Signature  of  one  guarantor  not  witnessed. 

No.  5.  One  guarantor  does  not  justify  in  the  sum  of  25  per  cent  of  the  amount  bid.  Recommended 
for  acceptance. 

No.  1 .  One  name  is  red-lined  out  and  another  written  in  in  the  guarantee,  justification  of  guarantors, 
and  in  the  certificate. 
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Head  of  Rectors  Island. — For  the  purpose  of  confining  the  entire 
flow  of  the  Arkansas  River,  when  at  7-foot  stage  or  less,  to  Rectors 
Chute,  one  dike  500  feet  long  and  one  dam  across  the  right-hand  chute 
are  now  under  construction.  Both  dike  and  dam  are  built  of  riprap 
stone  on  brush  mattress  foundation,  are  8  feet  wide  on  top,  and  built  to 
7foot  stage.  The  bank  at  the  root  of  both  dike  and  dam  is  revetted 
50  feet  above  and  100  feet  below  the  center  line  in  each  case;  riprap 
carried  to  20-foot  stage.  The  mattress  used  in  the  revetment  is  60  feet 
wide;  that  used  in  the  foundation  for  the  dike  is  76  feet  wide;  that  used 
in  the  dam  proper  is  60  feet  wide.  A  mattress  40  feet  wide  and  600 
feet  long  extends  from  the  bar  end  of  the  dam  across  the  bar,  and  is 
covered  with  a  closely  laid  layer  of  riprap  stone  12  inches  thick.  A 
mattress  making  an  angle  of  about  79^  with  the  bar  end  of  dam,  fol> 
lowing  the  crest  of  the  bar  downstream  for  200  feet,  is  built  and  cov- 
ered with  a  12-inch  layer  of  stone.  The  work  is  nearly  completed. 
The  slopes  of  the  dike  are  not  yet  finished. 

The  dam  is  completed  for  a  length  of  400  feet,  all  of  the  40-foot  mat- 
tress has  been  covered  with  a  layer  of  riprap  stone,  and  about  100  feet 
of  the  60-foot  mattress  remains  to  be  covered.  The  stone  required  to 
complete  the  work  has  been  delivered  at  the  site  of  the  work. 

StateiMnt  of  mattrial  used  in  work  at  head  of  Rectors  Island. 


Material. 


Mattreas,  woveu square  feet. . 

Moor  ins  piles 

Cords  or  brnah 

Number  of  poles 

Riprap  stone cubic  yards. . 


Dike. 


50,344 
10 

222.8 
580 
8.088.4 


Dam. 


80.100 
8 
403.2 
800 

3.: 


Five  bnudred  additional  cubic  yards  of  riprap  stone  has  been  delivered  at  the  site 
of  the  dike,  but  not  placed. 

Crystal  JtftW.— October  8,  1894,  to  February  28,  1895.  Constructing 
Dike  F  and  completing  Dike  E.  The  brush,  poles,  and  stone  for  this 
work  were  purchased  by  ten-day  circular.  Part  of  the  brush  and  poles 
were  delivered  on  barges  at  Rectors  Island  (1 J  miles  above  the  work) 
and  i)art  on  barges  at  the  work.  The  stone  was  delivered  in  place  in 
the  work.  The  work  was  done  under  two  special  projects,  one  of  which 
provided  for  a  dike  (F)  400  feet  long  and  the  other  for  extending  this  dike 
300  feet.  At  the  time  of  building  the  foundation  mattress  for  the  first 
400  feet  of  dike  the  bar  was  so  soft  that  it  was  covered  with  brush  tops 
to  afford  a  footing  for  the  laborers  weaving  the  mattress,  and  during 
the  entire  work  the  brush  barges  could  not  approach  the  mattress  any 
closer  than  an  average  distance  of  350  feet.  As  completed.  Dike  F 
consists  of  150  feet  of  bank  protection,  riprap  carried  to  a  20-foot  stage, 
one  shore  mattress  40  feet  wide  and  150  feet  long,  entirely  covered  with 
stone  to  a  thickness  of  9  inches;  one  foundation  mattress  40  feet  wide 
and  440  feet  long,  and  one  foundation  mattress  60  feet  wide  and  280  feet 
long.  The  portions  of  the  mattresses  that  extend  beyond  the  foot  of 
the  slopes  of  the  dike  are  entirely  covered  with  stone  to  a  thickness  of 
9  to  12  inches.  The  average  height  of  dike  above  the  bar  is  4.6  feet; 
the  top  length  is  700  feet;  top  width,  8  feet;  the  first  400  feet  is  built 
to  a  height  of  a  little  above  the  8-foot  stage  (this  to  correspond  with 
height  of  Dike  E) ;  the  dike  then  slopes  to  a  7-foot  stage  at  the  outer  end. 

The  work  done  at  Dike  E  was  that  of  raising  with  riprap  stone  the 
end  near  shore  to  about  the  general  height  of  the  dike  and  reenforciog 
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the  shore  protection  with  a  mattress  40  feet  wide  and  60  feet  long, 
ballasted  with  stone. 

Exhibit  of  field  expenditures,  oompletitig  Dike  E. 

lAbor,  snpflnrMon,  salwistexice,  etc $18.85 

15  cords  brnsh,  at  $1.35  i>er  cord 20.25 

85  poles,  at  8  cents  each 2.80 

248.8  cubic  yards  stone,  at  99  cents  per  cubic  yard 216. 31 

Total 288.21 

Exhibit  of  field  expenditures,  Dike  F,  near  Crystal  Hill. 


Per 
unit. 


Total, 
each  item. 


ToUl 


Orading  hank. 

Labor,  including  subsistence,  supervision,  etc. 

MattrMt, 

125 cords bmah on bargM at Kectors Island « $1,350 

117  eorda  brosh  on  barffes  at  the  work 1. 120 

28S  poles  on  barges  at  Rectors  Island 


91  poles  on  barges  at  the  work. 

140  ponnds  wire 

Labor,  oordelling  bmsh  and  poles  from  Rectors  Island . 
Labor,  wearing  mattress 


Total  cost  of  mattress,  40,800  square  feet. 
SUme. 


$32.23 


168.75 
131.04 
18.80 
5.28 
4.66 
20.51 
483.75 


1,523  enUc  yards  in  place  in  the  work. 
1, 175  cable  yards  in  the  work 


Inspection. 

Total  cost  of  riprap  stone 

Mx»eeUaneou». 

BapairstonnLse 

Property  porohased 

Total  Held  expend i tares 


.900 
.675  , 


1, 507. 77 
792.62 
243.11 


.943 


$32.23 


812.69 


2,543.50 


10.00 
39.00 


3,463.42 


Broah  used  per  100  square  feet  of  mattress,  0.5931  cord. 
Cost  per  100  square  feet  of  mattress,  $2,041. 
Labor  per  100  square  feet  of  mattress,  $1,236. 
Cost  of  dike  per  linear  foot,  $4,948. 
Labor,  weayiog  1  cord  of  brash,  $1,999. 

OreaihauBe  Bend. — January  2  to  March  26, 1895,  constructing  3,273 
linear  feet  of  revetment.  Brush  and  poles  purchased  on  ten-day  circu- 
lar, delivery  being  made  on  barges  at  the  work,  3,139.7  cubic  yards  of 
etone  purchased  in  same  manner,  delivery  being  made  in  the  work. 
The  rest  of  the  stone  was  purchased  in  open  market,  delivery  being 
made  on  barges  at  Ives  Point  and  Crystal  Hill.  The  original  jilan  for 
the  work  was  to  place  a  brush  mattress,  60  feet  wide  from  the  water  line 
out,  and  to  grade  and  riprap  bank  to  15-foot  stage.  On  account  of 
slowness  in  delivery  of  stone  and  a  threatened  rise  in  river,  this  was 
modified  by  placing  a  bank  mattress  above  the  water  line  to  a  7-foot 
stage  for  a  distance  of  about  875  feet,  beginning  at  400  feet  below  the 
hei5  of  revetment. 

Between  January  26  and  February  22,  mattress  weaving  was  tem- 
porarily suspended  on  account  of  slowness  in  delivery  of  stone  and 
excessive  cold  weather.  On  the  latter  date  all  the  ice  had  passed  out 
of  the  liver  and,  arrangements  having  been  made  for  procuring  stone  at 
Ives  Point  and  Crystal  Hill,  work  was  resumed  and  continued  without 
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interruption  to  completion.  The  bank  protected  by  this  revetment  is 
very  unstable,  being  entirely  of  sand,  excepting  about  300  feet  at  the 
head  of  the  work.  Surface  water  flowing  over  the  bank  washes  tlie 
bank  badly  and  it  is  very  probable  that  extensive  repairs  will  be 
required  to  the  riprap  during  the  coming  year. 

Exhibit  of  field  expenditureSy  Greathou$e  Bend  revetment. 


I    Por     I    Total, 
!  unit.  'eachit«m. 


Total 
cost. 


Grading  hank.  ' 

Labor,  including  8upervi8ion,  Babsistence,  cto ' I 

FiUing  hole$  in  hank.  I 

«W  cords  brunh  on  barges  at  tbe  work j$l.  125    ,    ^101.25 

Labor,  placing  brash | 82.04 


MattretM. 


I 


1,077  cords  bmsh  on  barges  at  the  work i  1 .  125      1 ,  211. 62 

2, 1 22  poles  on  barges  at  the  work .  0625        132. 62 

4,140  pounds  wire 1 78.32 

Labor,  wearing  196,380  square  feet  of  water  mattress ,... !     837.13 

Labor,  weaving  13,131  square  feet  of  bank  mattress 101.34 


Anchor  pile*. 


I 


$1,278.71 


133.29 


2,359.03 


77  piles  (20 feet  long) ,  1.90      !      146.30 

Labor,  driving 71  piles I  2.294    I      162.89  I 

Fuel  (estimated,  paid  for  fiscal  year  1 894,  Dardanelle  dikes) .282  20. 00 


Total  cost  of  anchor  piles 4.036     [       329.19 

BalUisting  mattress  and  bank. 

497.2 cubic  yards  Bpawls  in  place  in  the  work .59  293.35 

2,442.5  cubic  vardn  riprap  stone  in  place  in  the  work i    .49  j  1, 196. 82 

200  cubic  yards  riprap  stone  on  bank  at  the  work I    .49  98. 00 

Inspection  and  measarement  of  stone 07  221. 21 

1,669.2  cubic  yards  stone  on  barges  at  Ives  Point ;    .40  667. 68 

286  cubic  yards  stone  on  barges  at  Crystal  Hill I    .45  128.70 

Towage  of  1,965.2 cubic  yards  stone .521  1,018.08 

Labor,  ballasting  mattress  and  ban k  with  2, 155.2  cubic  yards  stone i    .259  i      557. 15 


Total  cost  of  stone  in  place 821 

Miscdkmeous. 

Survey 1 

Property  purchased ' 

Kepair  to  plant  (carpenters  and  material) 


4,180.99 


17.66 
185.72 
178.45 


Total  field  expenditures  on  revetment 8. 663. 04 

i        I 


Brash  used  per  100  square  feet  of  mattress,  0.514  cord. 
Cost  of  mattress  per  100  square  feet,  $1,126. 
Labor,  per  100  square  feet  of  mattress,  $0,448. 
Cost  to  grade  bank  per  linear  foot,  $0,391. 
Cost  of  completed  work  per  linear  foot,  $2,647. 
Labor^  weaving  1  cord  of  brush,  $0,871. 

BELOW  LITTLE  BOCK,  ARK. 


Other  than  care  of  property  at  Pino  Bluff,  the  only  work  done  below 
Little  Kock  was  that  of  revetting  4,800  feet  of  bank  in  Red  Fork  Bend. 
The  object  of  the  work  being  to  arrest  caving  of  the  right  bank  of  this 
bend  at  points  where  the  levee  was  in  danger  of  caving  into  the  river. 
It  was  imperative  that  the  work  be  done  as  soon  as  possible,  to  have  the 
prote<5tiou  in  place  before  the  spring  freshets.  Stone  was  procured  on 
ten-day  circular,  the  delivery  being  made  on  river  bank  at  Arkansas 
City.    It  was  loaded  on  barges  at  that  point  by  hired  labor  and  towed 
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to  Red  Fork  via  White  River,  45.1  miles  over  the  Mississippi,  7.8  miles 
over  the  White,  and  17  miles  over  the  Arkansas  by  Government  and 
chartered  boats.  The  brush,  poles,  and  piling  were  purchased  under 
ten-day  circular,  delivery  to  be  at  the  works,  the  brush  and  poles  on 
Government  barges  and  the  piling  on  the  bank.  Some  brush  was  cut 
by  hired  labor  on  account  of  slowness  in  delivery.  The  Government 
plant  used  was  taken  from  Little  Rock,  Pine  Bluff,  and  Clarendon,  Ark., 
ill  the  latter  part  of  October,  but,  on  account  of  delays  incident  to  shoal 
water  and  a  channel  full  of  snags,  revetment  work  did  not  begin  until 
November  23.  The  snag  boat  Beauregard,  alter  cleaning  out  a  channel 
through  the  Cut-off,  was  transferred  to  this  work  on  Januarys  to  assist 
the  chartered  steamer  S.  F:  Pond  in  towing  stone.  After  the  new  boiler 
was  placed  on  the  U.  S.  towboat  Cleveland  this  boat  was  also  sent  to 
Red  Fork. 

The  first  work  assigned  to  her  was  towing  a  crippled  barge  to  Mem- 
phis, where  she  was  caught  in  the  ice  until  February  19.  Upon  her 
return  to  Red  Fork  on  February  22,  1895,  the  chartered  steamer  8.  P. 
Pond  was  returned  to  Newport  and  the  towing  completed  with  the 
Cleveland  and  Beauregard,  the  latter-named  boat  doing  the  towing 
between  Arkansas  City  and  the  mouth  of  the  Cut-off,  the  former  towing 
between  the  mouth  of  Cut-off*  and  Red  Fork. 

The  low  water  of  December  and  first  half  of  January  was  a  great 
drawback;  the  stone  barges  could  be  loaded  to  only  about  half  their 
capacity.  Towing  up  White  and  Arkansas  rivers  was  slow  and  tedious 
on  account  of  the  many  snags.  Three  barge  loads  of  stone  were  lost 
in  the  Cut-off'  by  the  sinking  of  three  barges,  two  of  which  were  not 
raised.  The  January  rise  in  the  Mississippi  River,  while  it  gave  better 
water  in  the  Arkansas  River,  did  not  relieve  the  towing  of  its  dangers, 
for  in  the  slack  water  no  breaks  or  rolls  showed  the  location  of  sna^s 
and  stumps.  The  plan  of  the  work  was  that  of  weaving  and  weighting 
a  brush  mattress  120  feet  wide  from  the  water  line  out,  grading  the 
bank  to  20-foot  stage,  and  covering  the  graded  portion  with  riprap 
stone,  closely  laid. 

The  mattress  was  anchored  to  mooring  or  stay  piles  spaced  25  feet 
apart.  As  the  work  stands  at  the  close  of  the  fiscal  year,  2,400  feet  of 
the  bank  is  protected  by  mattress  sunk  at  low  water  and  2,000  feet  is 
prote<;ted  by  mattress  that  was  sunk  when  the  river  was  from  the  3  to 
16  foot  stage.  All  the  bank  above  the  mattress,  excepting  250  feet,  is 
protected  by  riprap  to  the  20-foot  stage. 

The  250  feet  not  protected  by  riprap  is  protected  temporarily  by 
stone- weighted  mattress.  With  the  exception  of  riprapping  that  por- 
tion of  the  bank  above  low  water  protected  only  by  mattress,  the  work 
is  completed.  The  Beauregard  left  Arkansas  City  on  March  29  with 
the  last  tow  of  stone.  The  Cleveland,  on  the  same  date,  left  Red  Fork 
with  the  plant  belonging  to  Little  Rock  fleet.  The  chartered  barges 
were  returned  to  Memphis,  and  the  plant  belonging  to  the  White  River 
fleet  was  taken  to  Newport  by  the  Beauregard  in  April. 

The  chartered  plant  used  on  the  work  wa«  the  steamer  8.  P,  Pond 
and  four  barges,  100  by  24  by  5^.  The  steamer  was  under  charter  123 
days,  and  the  total  charter  time  of  barges  was  364^  days. 
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Expense  hill  for  Red  Fork  revetment. 


l)eacriptioii  of  work. 


Grading  hank. 

Labor,  BiipefriRion,  subsisteDce,  etc 

Mattret*. 

2253.64  cords  brush  on  barees  at  work 

5140  poles  on  barees  at  work 

Labor  cutting  5ST.25  cords  brush 

12,926  pounds  wire 

10  kegs  nails 

Labor  weaving  587,490  square  feet  mattress 

Stone. 

8,466.703  cubic  yards  stone  on  bank  at  Arkansas  City 

123.186  cubic  yards  stone  on  bank  as  above 

250  cubic  yards  stone  on  barges  at  Clarendon 

Labor  loading  stone  at  Arkansas  City  r8. 591. 979  cubic  yards) . 

Runways  at  Arkansas  City  (labor,  material,  etc) 

Expense  steamer  S.  P.  Poud,  towing 

Expense  steamer  Beauregard,  towing 

Expense  steamer  Cleveland,  towing 

Charter  of  barges 


Cost  per 
unit. 


Cost,  each 
item. 


$2,016.25 


I 


$2.25 

.15 
1.224 

.02142 
2.27 


5, 070. 60 
771.00 
686.93 
276.87 
22.70 

2,258.35 


Total  coAt. 


$2, 016. 25 


0,086.54 


1.54 
l.OU 
.85 
.223 


Ballasting  mattrMS  and  bank.  ' 

Labor,  ballasting  with  8,491.979  cubic  yards  stone i    0. 158 

Anchor  pilet.  \ 

200  piles  (20  feet  long) I     1.50 

Labor  driving  piles 1. 4259 

Fuel ' 


13,038.86 

125.19 

212.50 

1,916.68 

75.74 

6,169.64 

3,287.00 

961.19 

1,458.00 


1, 349. 51 


Miscellaneous. 


Expense  Beauregard  raising  sunken  barge 

Expense  Cleveland  towing  crippled  barge  to  Memphis. 

Labor  and  material  repairing  baree 

Transfer  of  plant  from  and  to  White  River 

Transfer  of  plant  from  and  to  Little  Rock 


300.00  ! 

285. 18 

7.50 


805.07 
529.33 
377.64 
2,855.22 
842.70 


27.244.80 


1,340.51 


502.68 


4.909.06 


Total  field  expense ;      45.199.74 


Bnish  naed  per  100  square  feet  of  mattress,  0.479  cords. 
Cost  of  mattress  per  100  square  feet;  $1,547. 
Labor  per  100  square  feet  of  mattress,  $0,384. 
Cost  to  grade  bank  per  linear  foot,  $0.42. 
Cost  of  com])leted  work  per  linear  foot,  $9,416. 
Labor,  weaving  one  cord  of  brush,  $0,802. 

PLANT. 

The  plant  formerly  held  under  the  head  "Removing  obstructions  in 
Arkansas  River,  Arkansas  and  Kansas,"  having  been  by  authority 
consolidated  with  that  under  the  head  "  Improving  Arkansas  River," 
the  repairs  to  all  are  reported  regardless  of  appropriation  under  which 
the  plant  had  been  employed  during  this  year. 

Snag  boat  Wichita. — Docked;  roof  recanvased,  100  feet  of  port  gun- 
wale and  45  feet  of  starboard  gunwale,  5  rake  planks,  25  bottom  planks, 
38  floor  beams,  all  deck  beams  and  hull  stanchions  forward  of  boiler, 
plank  shear  and  nosing,  all  deck  on  guards  and  forecastle  renewed. 
Cold-water  pumps  of  the  doctor  rebored,  new  Snowden  heater  placed 
in  boilers,  and  cylinders  of  10-incli  bore  placed  in  engines.  One  rudder 
renewed  and  wheel  rebuilt.  Cabin  arranged  to  accommodate  entire 
crew  on  boiler  deck;  all  bulkheading  on  main  deck  forward  of  engine 
room  removed,  making  open  deck  room  between  boilers  and  engine 
room.  All  deck  beams  aft  of  boilers  spliced  and  cylinder  timbers 
braced. 


APPENDIX   V — REPORT   OF   LIEUTENANT   STBERT.  2009 

Snag  boat  Beauregard. — One  new  shaft  for  doctor,  cold-water  pomps 
of  doctor  rebored.  Cabin  arranged  as  in  Wichita.  Boilers  re-covered 
and  boiler  furnace  rebuilt.  Piston  heads  arranged  for  and  fitted  with 
spring  packing.  An  electric  light  plant  consisting  of  one  6  by  6  Racine 
upright  automatic  engine,  one  60-ampere  commercial  dynamo,  one 
search  light,  4  arc  lights,  24  16-candle-power  incandescent  lights,  and 
station  apparatus  (Placed  on  boat.  Painting  of  boat  and  recanvasing 
roof  now  in  progress. 

Tote  boat  Glevelafid, — Calked  above  water  line,  new  boiler,  stacks, 
steam  pipes,  and  throttle  placed  on  the  boat.  Engines  thoroughly 
overhauled,  new  plunger  and  valves  put  in  Hooker  pump.  Also  minor 
repairs  necessary  to  keep  boat  in  commission.  Painting  of  boat  now  in 
progress. 

Snag  boat  Missouri. — Roof  recanvased,  boiler  tubers  expanded,  cap- 
stans overhauled.    New  deck  forward  of  boiler  and  on  guards. 

Quarter  boat  lAsette.^Calked  above  water  line,  new  deck  forward  and 
aft  and  on  guards,  and  new  nosing. 

Quarter  boat  Charleston. — Calked  above  water  line,  new  deck  for- 
ward and  affc,  and  roof  canvased. 

Store  boats  {3). — Calked  and  decks  repaired. 

Barges  {60  by  20  by  3). — Nos.  100  to  125,  inclusive,  calked,  decks  and 
rakes  repaired. 

.  Barges  (100  feet  4  inches  by  25  feet  by  5  /(9e«).— Nos.  A195  to  A395, 
inclusive,  built  during  the  months  of  May  and  June.  Barge  No.  A495 
is  now  ccmstructing. 

Pile  J>river  No.  2. — Calked  above  w^ater  line. 

Pile  Driver  No.  3. — Boiler  fitted  with  new  tubes,  engine  overhauled, 
and  minor  repairs  ma4e,  hull  calked  above  water  line. 

Pile  Driver  No,  4. — Hull  calked  above  water  line.  Machinery  and 
boiler  off  of  sunken  Driver  No.  1  placed  on  this  one. 

Hydraulic  grader. — The  Worthington  pump  off  of  the  snag  boat 
C.  B.  Reese  was  transferred  to  Little  Rock  in  June,  the  intention  being 
to  use  it  for  hydraulic  grading.  Barge  113  was  fitted  with  four  beams 
and  two  gallus  frames,  and  the  pump  placed  on  this  barge. 

The  boiler  from  the  sawmill  at  the  Little  Rock  boat  yard  is  to  be 
used  for  supplying  steam  to  the  pump. 

Plant  sunk. — One  barge  (60  by  20  by  3),  Pile  Driver  No.  1,  and  one 
barge  (100  by  30  by  5),  all  old. 

CHANNEL. 

The  Arkansas  River  is  a  stream  whose  bed  and  banks  are  to  a  great 
extent  composed  of  a  sandy  loam.  This  material  is  eroded  very  easily, 
and  as  a  result  the  channel  of  the  stream  is  continually  changing,  the 
concave  banks  wearing  away,  and  the  opposite  point  bars  building  out. 

From  Little  Rock  to  the  mouth  (173  miles)  the  river  valley  is  entirely 
alluvial,  and  the  entire  bank  is  liable  to  cave  if  attacked  by  the  water. 
Above  Little  Rock  the  conditions  are  the  same,  except  at  those  places 
where  the  stream  runs  next  to  the  hills  that  jut  out  int^o  the  valley. 
Even  though  the  valley  be  very  narrow,  the  character  of  the  bottom 
land  is  the  same. 

From  the  data  in  the  possession  of  this  office,  which  is  not  very  com- 
plete, the  average  amount  of  bank  caved  in  per  mile  per  year  from  Little 
Bock  to  the  mouth  is  about  7.64  acres;  from  Little  Rock  above,  about 
1.99  acres. 

Ordinarily  in  low  water  there  is  aiiproximately  3  feet  of  water  on  the 
shallowest  crossings  from  the  mouth  to  Silver  Lake,  a  distance  of  about 
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40  miles;  from  there  up  to  Webers  Falls,  in  Indian  Territory,  there  is 
no  great  difference  in  depth,  being  about  16  inches  on  the  shallowest 
crossings  to  20  miles  above  Little  I&)ck,  and  12  to  14  inches  from  there 
on  up.  The  increased  depth  in  the  lower  40  miles  of  the  river  is  evi- 
dently due  to  the  effect  the  backwater  from  the  Mississippi  has  on  this 
portion  of  the  stream. 

The  checking  of  the  current  by  this  backwater  causes  immense 
deposits  of  material  in  that  portion.  When  a  concave  bank  wears  away, 
the  opposite  point  bar  builds  up  in  two  or  three  years  to  near  the  height 
of  the  original  bank,  thus  keeping  the  river  bed  narrow;  while  above 
where  this  condition  exists  the  high  concave  banks  wear  away  and  the 
bars  opposite  build  up  very  slowly,  and,  as  a  consequence,  when  the  river 
rises  2  or  3  feet  it  spreads  out  until  it  is  wider  than  in  the  lower  part  of 
the  stream. 

This  condition  of  course  requires  more  rainfall  to  produce  a  naviga- 
tion depth  and  causes  in  a  great  many  cases  a  different  channel  in  high 
and  low  water,  leveling  the  bars  and  filling  up  the  low-water  channel 
to  such  an  extent  as  to  make  it  a  difficult  task  for  the  low- water  current 
to  cut  out  its  original  channel. 

The  low-water  channel  as  a  consequence  wanders  between  these  high 
banks  after  different  rises. 

While  engaged  in  snagging  operations  between  Little  Eock  and  Pine 
Bluff  the  snag  boat  Sheldon  reported  19  inches  over  Fourche  Bar  Octo- 
ber 12;  18  inches  over  Wild  Cat  October  27;  16  inches  over  Wrights 
Crossing  November  1 ;  18  inches  on  Kings  Bar  and  Wrights  November 
12.  The  Signal  Service  gauge  at  Little  Rock  was  3.6  feet  on  the  first- 
mentioned  date  and  2.6  feet  on  that  last  mentioned.  In  May  the  tow- 
boat  Cleveland  (draft  forward  18  inches  and  aft  20  inches)  returned 
from  St.  Francis  River  and  encountered  considerable  difl&culty  in  reach- 
ing Little  Rock.  Extracts  from  the  log  are:  "May  21,  lost  two  hours 
on  Victoria  Bar;  worked  rest  of  day  on  Rob  Roy  Bar.  May  22,  pulled 
over  Rob  Roy  Bar  at  10.30  a.  m.;  lost  two  hours  on  Furgus  Bar.  May 
24,  all  day  on  Kings  Bar.  May  25,  lost  four  hours  on  Cates  Bar. 
May  26,  can't  get  over  Fourche  Bar.'' 

The  Signal  Service  gauge  at  Little  Rock  read  from  2.S  feet  to  3  feet 
during  the  time,  and  all  commercial  navigation  was  suspended. 

COMMERCE. 

The  commerce  of  the  river  follows,  with  little  overlapping,  the  divi- 
sions of  the  appropriation  bills.  The  river  traffic  of  the  section  above 
Fort  Smith  centers  at  that  city,  which  also  draws  upon  the  lower  river 
as  far  as  Dardanelle.  The  traffic  on  the  section  from  Little  Rock  to 
Fort  Smith  is  by  lines  of  steamers  owned  at  Little  Rock  and  running 
also  to  Pine  Bluff.  The  principal  traffic  from  Little  Rock  to  the  mouth 
is  by  a  line  of  steamers  running  from  Pine  Bluff'  to  Memphis. 

The  principal  traffic  is  in  cotton  (plantation  bales),  cotton  seed,  rough 
lumber  and  logs  (hard  and  soft  woods),  brought  to  the  three  centers 
above  mentioned,  and  provisions  and  general  merchandise  carried  out 
thence.  From  all  the  centers  the  finished  products,  pressed  bales,  oil, 
finished  lumber,  barrel  staves,  etc.,  are  generally  sent  out  by  rail. 

The  commerce  reported  this  year  is  very  small  on  account  of  con- 
tinned  loW  water.  Steamboats  running  out  of  Little  Rock  report  only 
148  days  in  which  they  could  do  any  business.  The  Memphis  and  Pine 
Bluff  packet  was  unable  to  reach  Pine  Bluff  95  days  during  the  year. 
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APPROPRIATIONS  AND  EXPENDITURES. 

Prior  to  1886  appropriations  were  for  special  works.  The  act  of 
August  5, 188G,  appropriated  for  the  whole  river,  making  allotments 
for  certain  of  these  works.  The  act  which  became  a  law  August  11, 
1888,  adopted  these  works  and  authorized  the  application  of  their  bal- 
ances to  the  general  improvement. 

The  appropriations  for  works  embraced  in  the  present  project  are  as 
follows: 


June  14, 1880  (Pine  BlafT) ...  $26, 000  00 

March  3, 1881  (Pine  Bluff) . .  23, 000. 00 

August  2, 1882  (Pine  Bluff) .  20, 000. 00 

.Tuly  5, 1884  (Pine  Bluff) ...  55, 500. 00 

.July  5, 1884  (Fort  Smith) . .  ^  5, 000. 00 

August  5,1886 75,000.00 

August  11,1888 150,000.00 

September  19,1890 180,000.00  i 


July  13, 1892 $250,000.00 

August  17, 1894 250,000.00 

Sale  of  United  States  quar- 
ter boats 5,000.00 

Total 1,038,500.00 

Expended  to  June  30, 1894 . .      772, 624. 07 


Money  statement 

July  1, 1894, balance  unexpended $15,875.93 

Amount  appropriated  by  act  of  August  17, 1894 250, 000. 00 

Keceived  on  accouut  of  deposit  made  by  First  Lieut.  Williaiu  L.  Sibert .  17. 71 


Reserved  in  United  States  Treasury  for  freight  charges 

June  30, 1895,  amount  expended  during  fisc^  year 100, 795. 

Purchase  of  250  cubic  yards  of  riprap  stone 


$18.60 
795.39 
212.50 


265,893.64 


101,026.49 


July  1, 1895,  balance  unexpended 164,867.15 

July  1, 1895, outstanding  liabilities $10,000.00 

July  1, 1895,  amount  covered  by  uucompleted  contracts 10, 103. 70 

20,103.70 


July  1, 1895,  balance  available 144,763.45 


Amount  (estimated)  required  for  completion  of  existing  project 2, 972, 479. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1897 250,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  ci  vi  1  act  of  March  3, 1893. 


AMract  of  hidafor  subsistence  supplies  for  improving  Arkansas  River f  Arkansas^  received 
in  response  to  advertisement  dated  March  $8,  1895 j  and  opened  April  18, 1895. 


No. 


Name  and  address  of  bidder. 


Jaa.  E.  Joyce  &  Co.,  Little  Rock,  Ark 

H.  J.  George  &  Co.,  Little  Rock,  Ark.* 

The  Cbas.  F.  Penzel  Grocct  Co.,  Little  Rock,  Ark. 
Porter  6c  Macrae,  Memphis,  Teon 


Total  as 
per  bid. 


$10,862.72 
10, 103. 70 
10,301.87 
11,410.70 


Correc- 
tion. 


-♦20.78 
-  36.68 
+  32.50 
-228.05 


ToUl. 


$10,841.94 
10, 067. 02 
10, 334. 37 
11,182.05 


*  Recommended  for  acceptance.    Contract  entered  into  May  18,  1895;  approved  May  23,1895;  ter- 
misatea  March,  1886. 
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Jhstraot  of  hide  for  hardware  and  ehip-chandlery  supplies  far  improving  Arkansas  River, 
Arkansas,  received  in  response  to  advertisement  dated  Mary  5,  1895,  and  opened  May 
SI,  1895. 


Ko. !                             Xame  and  address  of  bidder. 

1 

ToUlas 
per  bid. 

Correc- 
tion. 

Total. 

1  1  Dudley  £.  Jones  Co.,  Little  Rock,  ArV 

$4,276.82 

+$219.13 

$4,496.95 

2  \  Thomas,  Barnes  &  Miller,  Memphis,  Tenn.* 

3  '  Dickinson  Hardware  Ck>.,' Little  Rick,  Ark 

4,206.26 

+      i.72 

4,208.00 

1 

*  Bid  incomplete  and  not  signed. 

t  Recommended  for  acceptance.    Contract  entered  into  June  29,  1895 ;  not  yet  approved ;  terminates 
March,  1896. 


COMMRRCIAL  STATISTICS. 


The  steamboats  report  this  year  as  bein^  the  worst  for  many  Tears.  From  the 
reports  rendered  by  them  the  table  below  is  arranged  showing  the  miles  of  river 
available  for  continnous  navigation  from  the  mouth  up  at  di  fferent  months  in  the  year. 


Dates— 1894. 

Head  of  navigation. 

Miles. 

Dates-1894-95. 

Head  of  navigation. 

Miles. 

June     7  to  Jaly     » 
Jnly     10  to  Aog.    5 
Sept      7  to  Sept.  30 
Sept.    30  to  Oct.     16 
Oct.     20  to  Dec.      8 

Fortaibson 

Webbers  Falls.... 
W^ebbers  Falls  .... 

Brace  Island 

Douelass 

463.2 
429.2 
429.2 

379.7 
61.1 

Deo.     8  to  Dec.   26 
Deo.   28  to  Jan.    18 
Mar.     7  to  Apr.  20 
Apr.  24  to  May    19 
Mky   19  to  June     4 
1 

DardaneUe 

Douglass 

260.7 
61.1 

Webbers  Falls.... 

Swan  Lake 

Pendletons 

429.2 
80.0 
40.6 

August  5  to  September  7,  1894,  and  January  18  to  March  10.  1895,  not  reported.    The  head  of  navi- 
gation during  this  time  was  probably  between  Swan  Lake  ana  Pine  Blnflf. 

lAst  of  steamboats  engaged  in  navigating  the  Arkansas  Biver,  June  1, 1894,  to  May  SI,  1895. 


Name. 

Class. 

Ton- 
nage. 

Draft. 

Between— 

Round 
trips. 

Passen- 

Light. 

Loaded. 

gers. 

Wm.DruheNo.2* 

G.  W.Mayo*.... 

New  Mary  Mor- 
gan.* 

Reese  Prit«haTd. 
TJ.  K.Riggs*.... 

Stern 
wheel 

...do.. 

...do.. 
...do.. 
...do.. 

179. 18 

124.06 

137.00 
196.20 
122.38 

219.08 

88.86 
120.25 

508.85 

525.90 
92.00 
67.00 

102.00 

Ft.  in. 
1    6 

1    0 

1    2 
1    6 
1    9 

1    4 

1    4 
1    4 

1  6 

2  0 
8    U 

3  6 
2    0 

Ft. 

4 

3 

3 
4 
3 

4 

3 
3 

5 

4 

4 

4 
4 

in. 
0 

6 

0 
0 
0 

0 

0 
0 

0 

6 
0 
0 
0 

Fort  Smith  and  Webbers  Falls 

and  intermediate  points. 
fFort  Smith  and  Webbers  Falls.. 
Fort  Smith  and  Fort  Gibson  .... 

Fort  Smith  and  Redland 

Fort  Smith  and  Wilsons  Rock  . . 
Fort  Smith  and  Moores  Rocks. . . 
Fort  Smith  and  Shoal  Creek 

5  Little  Rock  and  Daidanelle 

^Little  Rock  and  Petit  Jean 

(Little  Rook  and  Pine  Bluff 

(Little  Rock  and  Wilson  Landing 

{Little  Rock  and  Pine  Bluff 

f  Little  Rock  and  Silver  Lake  .... 
rLitUe  Rock  and  DardaneUe 

Little  Rock  and  Garden  Bottom. 
I  Little  Rock  and  Ives  Point 

Little  Rook  and  Pine  Bluff 

(Little  Rock  and  Cummings 

5Little  Rook  and  Fourche 

jLitUe  Rook  and  Ives  Point 

No  report 

36 

4 
1 

13 
5 
2 
2 
4 

17 

!■: 

2 
2 
17 
13 
14 
2 
2 

22 
10 

30 

'", 

1 
6 
(t) 

1.146 

492 

85 

8 

60 

City    of    Little 
Rock.* 

Bonier  City* 

...do.. 
...do.. 

404 

Eli* 

...do  .. 

..._.. 

...do.. 

{Memphis  and  Pine  Bluff. 

Eugene 

<  Memphis  and  Swan  Lake 

/Memphis  and  Douglass  . , ,  ^  - . . ,  . 

966 

...do .. 

Joe  Peters 

Memphis  and  Pine  Bluff 

(t) 

L  E-  Patton  * 

.    do 

Memphis  and  Cummings 

Joy  Patton  *  . 

..do    . 

Luella  Brown*.. 

Silvey 

Mud  Hen 

...do.. 
...do  .. 

Greenville  and  Sandy  Bayou.... 
Helena  and  Cummings 

"*ctV" 

...do.. 
Screw. 

8.67 
9.34 

10 
4    0 

Pleasure  boat .T. ...... 

Ariel    .     .'/., 

Sand tug  

T 

' 

*  With  barges. 


t  No  report. 


ANSAS 

1 

C  HOCK  ' 


Scale 


Bng  54  1 
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Also  the  steamers  9,  P.  Pond,  Ttola,  and  Minnie  Winters,  These  boats  were  used  for 
towing  material  used  in  improvement  works.  The  tonnage  transported  by  them  is  not 
inclnded  in  the  commerce  of  the  river. 

The  steamer  EH  s&nk  January  5, 1895.  The  steamer  U.  K,  Riggs  came  into  this  river 
October  13, 1894.  There  is  a  boat  now  constructing  which  when  completed  will  be 
employed  in  the  Memphis  (Tenn.)  and  Pine  Bluff  trade.  * 

Summary  of  commerce  reported. 


Tons. 


Articles. 


Cotton 

Cotton  seed 

Hides  and  skins 

Liyestock , 

Lnmber 

Stages  and  bolts 

Provisions i    2,033 


1885. 

1894.  ! 

4,274 

7,213 

9,146 

38,310 

12 

31 

176 

287 

2,733 

2,616 

513 

250 

2,033 

4.647 

Articles. 


Tons. 


1805. 


Grain 1,W2 

Miscellaneous  freights >  12,220 

Saw  logs,  by  steamer I    6,0U0 

Saw  logs,  by  rafts 11,400 

Total 50,408 


1894. 


3,185 
5.784 


1,240 


63,563 


The  Arkansas  River  is  paralleled  on  the  north  side  from  Fort  Gibson,  Ind.  T.,  to 
Swan  Lake  Landing,  Arkansas,  by  the  following  railroads :  Fort  Gibson  to  Fort 
Smith,  by  the  Kansas  and  Arkansas  Valley ;  Fort  Smith  to  Van  Buren  and  Little 
Rock,  by  the  Little  Rock  and  Fort  Smith  Railway :  Little  Rock  to  Rob  Roy,  by  the 
Little  Rock  Branch  of  the  St.  Louis  Southwestern  Railway ;  Rob  Roy  to  Swan  Lake 
Landing,  by  the  Pine  Bluff  and  Swan  Lake  Railwav.  At  no  point  are  these  rail- 
roads over  12  miles  from  the  river.  On  the  south  side  of  the  river,  from  Little  Rock 
to  Douglas  Landing,  the  Little  Rock,  Mississippi  River  and  Texas  Railway  lies 
within  6  miles  of  the  river.  The  river  is  crossed  at  Fort  Smith  by  the  Kansas  and 
Arkansas  Valley  Railway ;  at  Van  Buren  by  the  Texas  Branch  of  the  St.  Louis  and 
San  Francisco  Railway ;  at  Little  Rock  by  the  St.  Lonis,  Iron  Mountain  and  Southern 
Railway,  and  by  the  Little  Rock  Junction  Railway,  and  at  Rob  Roy  by  the  St.  Louis 
Southwestern  Railway. 


V3. 
IBiPROVEMENT  OF  FOURCHE  LE  FEVRE  RIVER,  ARKANSAS. 

The  appropriation  of  March  3, 1879,  was  the  first  for  the  improvement 
of  this  river.  This  appropriation  and  the  three  BucceediDg  odos  were 
based  on  an  examination  made  in  December,  1878,  report  of  which  is  in 
Annual  Eeport  Chief  of  Engineers,  1879,  Part  II,  page  971. 
'  The  appropriation  of  August  5, 1886,  was  based  upon  a  report  made 
December  11  and  18, 1885,  being  the  second  and  fourth  indorsements 
on  letter  December  12, 1885,  of  Hon.  John  H.  Rogers,  M.  0.,  Fourth 
district,  Arkansas,  to  the  Honorable  Secretary  of  War.  The  appropri- 
ation of  September  19, 1890,  was  based  upon  report  printeil  in  Annual 
Report  Chief  of  Engineers,  1887,  page  1533. 

Original  condition. — ^The  obstructions  were  snags,  overhauging  timber, 
and  a  series  of  shoals. 

Object  of  improvement — Originally,  to  improve  navigation  from  the 
mouth  to  Snyders  Landing  (56.5  miles).  Later,  to  increase  the  length 
of  the  navigable  season  between  Perryville  and  the  mouth  (27  miles). 

Projects. — Originally,  snagging  operations  and  removal  of  rock  in  situ 
between  the  mouth  and  Snyders  Landing.  Project  of  1886,  to  excavate 
channel  through  Alford  Shoals.  Project  of  1890  (existing),  to  build  a 
hand-propelled  snag  boat  and  operate  it  at  lowest  navigable  stage 
between  the  mouth  and  Perryville;  also  to  remove  bowlders  from  Piney 
Shoals,  excavate  channel  through  May  Shoals,  and  remove  portion  of 
Red  Ferry  Rock. 
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fVark  done  in  previous  years. 


Fiscal 
year. 

Snags 
removed. 

Trees 
cut. 

Drifts  de- 
stroyed. 

Trees 
deadened. 

Remarks. 

1880 

890 

53 

476 
90 

0,687 

'2,045 

685 
14,412 

from  Kirks,  Turner  Rock,  Red  Ferr>%  Indian 
Grave,  Piney  Point,  and  Mav  Shoals. 
Between  Perryville  and  near  Rock  Creek :   Two 

shoals. ' 
Between  mouth  and  Harrison  Shoals : '  Temporary 

1881 

3,508 

1882 

1883 

12.000 

dams  built  at  shoals. 
Between  mouth  and  Harrison  Shoals. 

1887>88. . . 

Channel  1,500  feet  long,  30  feet  wide,  2  feet  deep 
excavated  through  Alford  Shoals. 

Snag  boat  Pioneer  built. 

Between  mouth  and  Perryville:  Ninety  cubic 
yards  rock  removed  at  Red  Ferry  Rock;  373 
cubic  yards  rock  and  gravel  removed  from  May 
Shoal,  and  50  cubic  yards  rock  removed  from 
Piney  Shoal;  510  cubic  yards  rock  and  gravel 
removed  from  landslides. 

1891 

18»2 

1,826 

15,559 

4 

1.185 

Operations  of  this  fiscal  year. — None. 

Channel. — The  work  done  on  this  river  in  fiscal  year  1892  was  reported 
as  having  opened  the  river  to  high  and  medium  stage  navigation  to 
Perryville  (27  miles  above  the  mouth)  and  that  the  demands  of  com- 
merce had  been  met.    I  have  been  unable  to  visit  this  stream. 

Additional  snagging  operations  will  in  time  be  required. 

Commerce. — This  river  is  the  only  available  means  for  tran8i)orting 
crops  and  supplies,  except  by  hauling  in  wagons  to  the  Arkansas  Eiver 
and  to  the  Little  Kock  and  Fort  Smith  Kailway,  on  the  north  side  of 
the  Arkansas.  A  bad  bar  at  the  conjunction  of  this  river  and  the 
Arkansas  River  has  very  materially  affected  this  year's  commerce. 

Even  while  there  yet  remained  plenty  of  water  in  the  Fourche  Le 
Fevre  River  to  permit  light-draft  boats  to  go  to  Perryville,  a  passage 
could  not  be  made  over  the  bar.  About  three  months  of  this  year  three 
keel  boats  were  run  between  Perryville  and  Little  Rock^  Ark.,  making 
a  round  trip  a  week,  or  about  24  single  trips  each.  The  amount  of 
freight  carried  by  these  boats  could  not  be  learned  by  inquiry,  but  it  is 
estimated  at  1,000  tons,  made  up  of  cotton,  corn,  hides,  and  shingles  as 
down  freights  and  general  store  supplies  as  return  trips. 

APPROPEIATIONS  AND  EXPENDITURES. 

The  appropriations  and  expenditures  for  this  stream  have  been  as 
follows : 

Marcli3,1879 $10,000.00 

June  14, 1880 4,000.00 

March  3, 1881 3,000.00 

August  2, 1882 4,000.00 

August  5, 1886 5,00000 

September  19, 1890 7,500.00 

33,500.00 
Received  on  account  of  sale  of  snag  boat  Pioneer 3, 500."  00 

Total 37,000.00 

Expended  to  June  80, 1894 35,579.96 

Money  statement. 

July  1, 1894,  balauce  unexpended $1,420.04 

June  30, 1895,  amount  expended  during  fiscal  year 388. 85 

July  1, 1895,  balance  unexpended 1,081.19 

July  1, 1895,  outstanding  liabilities 10.00 

July  1, 1895,  balance  available 1,021.19 
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COMMERCIAL  STATISTICS. 

After  Augnst,  1894,  Foupche  Le  Fevro  River  wa«  reported  navigable  by  light-draft 
boats  to  Perry ville  when  the  Signal  Service  gauge  at  Little  Rock  read  over  4  feet. 
This  cave  navigable  water  over  the  bar  at  the  mouth  of  Fourche  Le  Fevre  twenty- 
nine  days  in  September  and  October,  1894,  ten  days  in  January  and  February,  18S6, 
and  forty-two  days  in  March  and  April,  1895.  The  steamer  Border  City  (88.86  tons; 
draft,  light,  16  inches;  loaded,  36  inches)  is  the  only  steamboat  which  reports  having 
been  in  the  river  since  June  1, 1894.  With  barges  it  made  22  round  trips  from  Little 
Bock  to  Perryville,  30  miles  over  the  Arkansas  River  and  27  miles  over  the  Fourche 
Le  Fevre. 

Summary  of  comma-ce  reported  June  2,  1894,  to  May  SI,  1895, 


Articles. 

1895. 

1 
1894.    1 

Articles. 

1895. 

1894. 

Cotton 

1               1 
Tons.      Ton*. 
291          225  , 

Grain 

Tons. 
126 
156 

M.OOO 
2,453 

Tons. 
400 

Cotton  aoed 

.77 

10 
200 

213  ' 

Mittc^llanooiifl 

2<X) 

H  id  ee  rad  8kiD« 

2 

12  1 
25  ' 
771 

Keel  boat  freights 

(1) 
(t) 

Live  aiock            

Saw  lofiTs  bv  rafts 

Total 

Provisions  r ,t . ,- 

4,714 

1.908 

*E8Ur 

Dated. 

t  No  report. 

There  are  no  competing  lines  of  transportation.  Wagon  haul  to  the  Arkansas 
Biver  and  to  the  Little  Rock  and  Fort  Smith  Railway  is  the  only  means  of  trans- 
portation when  the  Fourche  Le  Fevre  is  not  navigable. 


V4. 

IMPROVEMENT  OF  PETIT  JEAN  RIVER,  ARKANSAS. 

This  work  was  under  the  charge  of  Oapt.  Carl  F.  Palfrey,  Corps  of 
Engineers,  until  August  15, 1894,  when  1  relieved  him  under  Special 
Orders,  No.  179,  paragraph  17,  Adjutant-General's  Office,  series  of  1894. 

The  first  appropriation  for  this  river  was  that  of  August  5, 1886,  and 
was  based  on  an  examination  made  in  1884,  report  of  which  is  printed 
in  Annual  lieport  Chief  of  Engineers,  1885,  page  1G27. 

Original  condition. — ^The  river  was  obstructed  at  all  stages  by  drift, 
snags,  and  overhanging  timber*,  at  medium  and  low  stages  by  rocky 
shoals. 

Object — Originally  to  render  the  river  navigable  at  medium  and  high 
stages  from  the  mouth  to  the  town  of  Danville  (45  miles).  Later  to 
prolong  the  season  of  navigation  between  the  mouth  and  Rocky  Crossing 
(20  miles). 

Project. — ^Originally  (1886)  to  clear  the  banks  of  overhanging  timber 
and  remove  snags  and  drift.  Later  (1888)  to  remove  small  portions  of 
Slaty  Crossing  and  Bobinsons  Ridge  shoals  and  remove  timber  from 
low-water  channel. 

Work  done  in  previous  years. — In  the  fiscal  year  1887  very  thorough 
work  was  done  on  the  original  project  between  the  mouth  and  Rocky 
Crossing.  In  fiscal  year  1891  the  project  of  1888  was  completed.  In 
fiscal  year  1894  operations  were  continued  on  the  original  project,  the 
work  being  confined  to  that  portion  of  the  river  between  Rocky  Cross- 
ing and  the  town  of  Danville  (25  miles),  completing  it  as  regards  the 
conditions  existing  at  that  time,  no  results  by  snagging  operations  being 
more  than  temporary. 
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Operations  during  ike  fiscal  year.— Noue. 

Channel  and  commerce, — At  the  close  of  tlie  fiscal  year  1893  there  was 
a  chaunel  30  feet  wide,  clear  of  snags  at  such  stage  as  to  give  2  feet  of 
water  on  the  shoals.  The  bridge  at  Rocky  Crossing  is  an  absolute  bar 
to  steamboat  navigation  from  Danville  to  the  mouth.  It  has  no  draw, 
and,  at  a  stage  giving  2  feet  of  water  on  the  rocky  shoal  above,  has  a 
clearance  of  little  over  22  feet.  I  have  not  had  funds  or  plant  available 
for  inspecting  this  stream  during  this  year.  Snags  and  overhanging: 
timber  are  reported  as  again  obstructing  navigation  below  the  Rocky 
Crossing  Bridge  and  that  the  same,  with  drift  piles  in  addition,  obstruct 
rafting  from  points  above. 

The  commerce  to  be  benefited  by  improving  this  stream  is  carried, 
on  by  small  flats  floated  with  the  current  and  by  rafting. 

No  complete  statistics  of  it  have  been  obtainable.  Steamboats  occa- 
sionally run  up  to  Rocky  Crossing. 

APPROPRIATIONS. 

The  appropriations  and  expenditures  for  this  work  have  been  as 
follows : 

Auguet  5,  1886 $3,500.00 

August  11,  1888 2,500.00 

July  13, 1892 3,500.00 

Total 9,500.00 

Expended  to  June  30, 1894 9,314.34 

Money  statement 

July  1,  1894,  balance  unexpended $185.66 

June  30,  1895,  amount  expended  during  fiscal  year 115. 00 

July  1,  1895,  balauce  unexpended 70. 66 

July  1,  1895,  outstanding  habilities 8. 00 

July  1,  1895,  balance  available 62. 66 


COMMKRCIAL  STATISTICS. 


The  steamer  New  Mary  Morgan  (67.62  tons)  is  the  only  steamboat  which  reports 
having  been  in  the  Petit  Jean  River  since  June  1,  1894.  This  boat  made  one  trip  to 
Rocky  Crossing. 

Summary  of  cammerce  reported  June  i,  1894^  to  May  bly  1895, 


Articles. 

1885. 

18M. 

Cotton 

Tons. 
53.00 
.25 

Ton$t 

H{dA4  ftnd  iikin!* . . 

53.25 

ProviBions... . .. ... ..             .     .             ..          ... 

40 

Misoellaoeoan  freights 

60.00 

Saw  loirs .  b v  rafts 

72.00 
1,133.00 

10.25 

Total 

(*) 

1,258.25 

123.90 

•  No  report 

Wagon  haul  to  the  Arkansas  River  is  the  only  means  of  transportation  when  the 
river  is  not  navigable. 
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IMPROVEMEftJT  OF  WHITE  RIVER,  ARKANSAS. 

This  work  was  ander  the  charge  of  Capt.  Oarl  F.  Palfrey,  Corps  of 
EngineerSy  until  August  15,  1894,  wheu  I  relieved  him,  under  Special 
Orders,  No.  179,  paragraph  17,  Adjutant-General's  Office,  series  of  1894. 

OBJECT. 

To  secure  and  maintain  a  navigable  chaunel  of  not  less  than  2  feet  in 
depth  at  low  water  above  Newport,  and  not  less  than  5  feet  in  depth  at 
low  water  from  Newport  to  the  mouth. 

PROJECT. 

To  remove  snags  and  overhanging  trees ;  to  blast  and  dredge  bowlders 
and  rock  or  gravel  reefs;  to  contract  the  channel  where  necessary  by 
dams  and  spur  dikes. 

WORK  DONE  IN  PREVIOUS  YEARS. 

Snagging  operations,  building  wing  dams,  closing  chutes,  removing 
bowlders  and  rock  reefs  have  been  the  operations  on  this  stream  in 
previous  years.  Reports  of  amount  of  rock  and  number  of  bowlders 
removed  are  not  definite  enough  to  enable  one  to  give  anything  like  an 
accurate  report.  The  work  done  in  construction  of  wing  dams  and  the 
present  condition  of  dams  is  given  in  one  abstract;  the  snagging  oper- 
ations in  another. 

LIST  OP  DAMS  BUILT,  AND  PRESENT   CONDITION. 
[The  miles  refer  to  distance  above  month  of  river.] 

Summers  Shoal  {405.4  miles), — From  right  bank,  one  stone  and  brush 
wing  dam  450  feet  long,  built  in  fiscal  year  1882;  repaired  in  fiscal  year 
1884.  Present  condition:  Is  broken  in  three  places  near  center;  about 
375  feet  remain;  average  height,  1  foot  above  low  water. 

Bed  Bud  Shoal  (401,8  miles). — One  stone  dam  across  right-hand  chute, 
268  feet  long,  built  in  fiscal  year  1882.  One  stone  wing  dam,  140  feet 
long,  built  from  left  bank  in  fiscal  year  1884.  Present  condition :  Dam 
on  right  bank  down  to  low  water;  only  traces  left  of  wing  dam  on  left 
bank. 

Crooked  Creek  Shoal  {396.8  to  397.8  miles).— Fvom  left  bank  four  stone 
wing  dams,  7^75,  685, 160,  and  185  feet  long,  built  in  fiscal  year  1882. 
Present  condition:  The  775foot  dam  almost  gone;  barely  shows  at  low 
water.  The  6^5-foot  dam  is  gone,  excepting  the  training  wall,  which 
is  250  feet  long  and  about  2.5  feet  above  low  water.  The  other  two 
barely  show  at  an  0.5  stage. 

Buffalo  Shoals  {390.3  to  391.5  miles).— From  right  bank  four  stone 
wing  dams,  300, 200, 300,  and  175  feet.  From  left  bank  three  stone  wing 
dams,  275, 100,  and  150  feet,  built  in  fiscal  years  1879  and  1880.  Eepaired 
in  fiscal  years  1884, 1886, 1890,  and  1894.  Present  condition :  The  275- 
foot  dam  on  left  bank  is  gone;  the  others  are  in  fair  condition.  The 
original  lengths  are  retained;  the  average  height  is  3.5  feet  above  low 
water. 

The  Rapides  {372.8  miles). — ^Two  stone  dams,  240  and  500  feet,  across 
chutes,  built  in  fiscal  year  1880.  Present  condition :  The  240-foot  dam  is 
BNCJ  95 127 
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broken  in  two  places.  The  washoats  are  20  and  30  feet  each,  washed 
to  about  0.5  foot  below  low  water;  the  remainder  is  about  1  foot  above 
low  water.  The  500foot  dam  is  gone,  excepting  about  50  feet  at  shore 
end,  which  is  2  feet  above  low  water. 

Samms  Island  {359,3  miles). — One  stone,  gravel,  and  brush  dam,  150 
feet  long,  built  across  chute  on  left  in  fiscal  year  1887.  Present  condi- 
tion: Is  about  125  feet  long  and  barely  shows  at  low  water. 

Samms  Shoals  {357.8  miles). — ^Two  stone,  gravel,  and  brush  dams, 
313  feet  and  175  feet  long,  built  across  chutes  on  left  in  flscal  year  1881 ; 
rebuilt  in  fiscal  year  1887.  Present  condition :  The  175-foot  dam  is  gone. 
Of  the  313-foot  dam  250  feet  remain,  at  a  height  of  0.5  above  low  water; 
the  rest  is  gone. 

White  House  Shoals  {354.8  miles). — ^Two  stone,  gravel,  and  brush  wing 
dams,  built  in  fiscal  year  1887,  one  from  the  right  bank  860  feet  long, 
one  from  the  left  bank  710  feet  long.  Present  condition:  Both  dams 
are  down  to  low  water  and  are  nearly  covered  with  sand  and  gravel. 

Pifiey  Creek  {353.6  miles). — One  stone  wing  dam,  418  feet  long,  built 
from  left  bank  in  fiscal  year  1887.  Present  condition :  Only  150  feet 
left  and  it  is  but  1  foot  above  low  water. 

Widemans  Shoal  {352.3  miles). — From  left  bank,  one  stone  dam,  120 
feet,  and  two  stone,  gravel,  and  brush  dams,  120  and  60  feet,  all  across 
chutes,  built  in  fiscal  year  1887.  Present  condition :  The  120-foot  stone 
dam  is  in  good  condition  and  is  3  feet  above  low  water.  The  120-foot 
stone,  gravel,  and  brush  dam  is  washed  down  to  low  water,  excepting 
20  feet  at  shore  end.  The  00-foot  dam  is  in  good  condition  and  is  2.5 
feet  above  low  water. 

Fish  Trap  Shoals  {351.8  miles). — One  stone  wing  dam,  388  feet  long, 
was  built  from  left  bank  in  fiscal  year  1887.  Present  condition: 
Average  height,  0.5  foot  above  low  water. 

Soldier  Rock  {350.8  miles). — One  stone  wing  dam,  320  feet  long,  built 
from  left  bank  in  fiscal  year  1887.    Present  condition:  Gone. 

Bone  Island  {350.1  miles). — One  stone  wing  dam,  68  feet  long,  built  in 
fiscal  year  1887.    Present  condition :  About  1  foot  above  low  water. 

Jeffreys  Shoal  {347,1  miles). — One  stone  wing  dam,  290  feet  long, 
built  from  left  bank  in  fiscal  year  1887.  Present  condition :  Only  a  few 
traces  left. 

Bock  Rapids  {346.4  miles). — One  stone  ^ving  dam,  173  feet  long,  built 
from  left  bank  in  fiscal  year  1887.  Present  condition:  Only  50  feet 
remain  and  that  is  only  0.5  foot  above  low  water. 

Perrins  Shoal  {344.9  miles). — Twq  stone  wing  dams,  192  feet  long 
each.  The  one  from  left  bank  built  in  fiscal  year  1886  and  raised  in 
fiscal  year  1887;  the  one  from  right  bank  was  built  in  fiscal  year  1887. 
Present  condition:  Dam  on  left  bank  is  about  1  foot  above  low  water; 
the  one  on  right  bank  is  gone. 

Harris  Shoal  {344.1  miles). — One  stone  wing  dam,  140  feet  long,  from 
right  bank,  and  one  stone  dam,  350  feet  long,  across  chute  from  left  bank, 
built  in  fiscal  year  1887.  Present  condition:  Wing  dam  on  right  bank 
gone.  The  dam  across  chute  has  one  hole  40  feet  wide  washed  out 
midway  5  also  connection  with  the  island  is  broken.  About  200  feet  of 
the  dam  remain  at  3-foot  stage. 

Sylamore  {343.3  miles). — One  stone  dam,  550  feet  long,  built  across 
chute  on  left  in  fiscal  year  1887.  Present  condition :  Dam  washed  to 
about  0.5-foot  stage  and  entirely  covered  with  sand  and  gravel. 

Round  Bottom  {338.3  miles). — Four  stone  wing  dams,  56, 132, 300,  and 
130  feet,  built  from  left  bank  in  fiscal  year  1887.  Present  condition: 
Barely  a  trace  left  of  the  56-foot  dam,  nothing  at  all  left  of  the  132foot 
dam  or  the  136.foot  dam.    The  300-foot  dam  is  down  to  0.5-foot  stage. 
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Wild  Haws  {331.1  miles). — Two  gravel,  stone,  and  brush  wing  dams-r- 
one from  left  bank  885  feet  long,  one  from  right  bank  1,120  feet  long — 
were  built  in  fiscal  year  1887.  Present  condition:  There  are  a  few 
traces  of  the  dam  on  left  bank.  Of  the  one  on  right  bank  500  feet 
remain  at  2.5  stage.    The  other  portion  is  down  to  low  water. 

McGlellan^s  Ferry  {319,8  miles). — One  gravel  and  brush  dam,  94  feet 
long,  built  across  chute  on  left  in  1887.  Present  condition:  Badly 
damaged.    About  50  feet  remain  at  2-foot  stage. 

Batesville  Shoal  {318.8  miles). — One  brush  and  gravel  dam,  294  feet 
long,  built  in  fiscal  year  1883;  repaired  in  fiscal  year  1887.  Present 
condition:  Part  gone  and  part  covered  by  sand  and  gravel. 

O'Neal  Shoal  {316.5  Jtiiles). — Two  stone  and  brush  dams,  100  and  450 
feet  long,  built  across  chutes  on  left  in  fiscal  years  1885  and  1886. 
One  wing  dam  on  right,  47  feet  long,  built  in  fiscal  year  1887.  Present 
condition:  The  100-foot  dam  is  intact;  the  450-foot  dam  washed  down 
to  1-foot  stage  and  is  broken  in  two  places,  and  only  about  200  feet 
remain.    The  47-foot  dam  is  gone. 

EherenhardVs  (310.1  miles). — Two  brush  and  gravel  dams — one  from 
left  bank,  448  feet;  one  from  right  bank,  512  feet — built  in  fiscal  year 
1885;  repaired  in  fiscal  year  1887.  A  stone  wing  dam  150  feet  long, 
built  on  right  bank  in  fiscal  year  1887.  Present  condition :  Barely  a 
trace  left  of  the  448-foot  dam;  the  512-foot  dam  is  entirely  gone;  the 
150foot  dam  is  in  good  condition  and  is  3  feet  above  low  water. 

Wyaits  Shoal  or  Bark  Corner  {309.8  miles). — Two  brush  and  gravel 
dams — one  462  feet  long  across  chute  on  left,  one  60 feet  long  across  chute 
on  right — built  in  fiscal  years  1885  and  1886 ;  repaired  in  fiscal  years  1887 
and  1890.  Present  condition :  The  462-foot  dam  has  two  breaks,  25  and 
30  feet  each;  only  300  feet  of  dam  remain,  and  this  is  down  to  0.5  foot 
st^ge.  The  50-foot  dam  is  in  good  condition;  average  height,  3  feet 
above  low  water. 

Cormcall  Shoal  (305.8  miles). — One  stone  wing  dam,  230  feet  long,  built 
from  left  bank  in  fiscal  year  1892.  Present  condition:  Only  100  feet 
remain,  and  that  is  down  to  low  water. 

Greenbriar  Shoal  {304.6  miles). — One  stone,  gravel,  and  brush  wing 
dam,  620  feet  long,  built  from  right  bank  in  fiscal  year  1886 ;  repaired  in 
fiscal  year  1887.    Present  condition:  Is  down  to  0.6- foot  stage. 

Gillets  Ford  {302.8  miles). — One  stone  wing  dam,  900  feet  long,  built 
from  right  bank  in  fiscal  year  1891-92.  This  is  known  as  '<  Bates- 
ville Dam."  Present  condition:  In  about  as  good  condition  as  when 
completed;  height  is  6  feet  above  low  water. 

Cato  Shoals  {288.5  miles). — One  stone  wing  dam,  285  feet  long,  built 
from  right  bank  in  fiscal  year  1892.  Present  condition:  Down  to  0.6- 
foot  stage. 

SaffoM  Shoals  {283.8  miles). — Two  brush  and  gravel  dams;  total  length, 
1,250  feet;  built  in  fiscal  year  1882.  One  brush  and  stone  wing  dam, 
175  feet  long,  built  in  fiscal  year  1892  from  right  bank.  Present  con- 
dition: The  175foot  dam  is  covered  by  high  bar.  Those  built  in  1882 
are  either  gone  or  covered  by  bar. 

Haggletooth  Shoals  {269  miles). — Dams  built  across  chutes  in  fiscal 
year  1882.  One  stone,  gravel,  and  brush  dam,  476  feet  long,  across 
chute  on  left,  built  in  fiscal  year  1892.  Present  condition :  Of  the  dams 
built  in  1882  -there  are  no  traces.  The  475-foot  dam  is  covered  with 
gravel  and  sand. 

Cleghom  Shoal  (267.8  miles). — One  brush  and  gravel  dam,  687  feet 
long,  built  from  left  bank  in  fiscal  year  1892.  Present  condition:  Five 
hundred  feet  remain  at  Ifoot  stage. 
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Rock  Boat  Shoal  (265.8  miles). — One  brash  and  gravel  wing  dam,  450 
feet  long,  bailt  from  right  bauk  in  fiscal  year  1892.  Present  condition : 
Average  height,  about  1.5  feet  above  low  water. 

BUick  Island  {265.2  miles). — One  brush  and  gravel  wing  dam,  286  feet 
long,  built  from  right  bank  in  fiscal  year  1892.  Present  condition: 
Average  height,  0.5  foot  above  low  water. 

Newport  (257.8  miles). — One  permeable  dike,  145  feet  long,  built  ia 
fiscal  years  1890  and  1892.  Present  condition :  All  of  wattling  and  35 
feet  of  dike  gone. 

HFear  Aberdeen  (90.3  miles). — Two  riprap  stone  and  brush  dikes,  each 
125  feet  long,  built  from  right  bank  in  fiscal  year  1894. 

Near  St.  Charles  {65.8  miles). — Two  stone  and  brush  dikes,  100  feet 
each,  built  in  fiscal  year  1894. 

Head  of  Little  Island  (38.3  miles). — Two  stone  and  brush  dikes,  100 
feet  each,  built  in  fiscal  year  1894. 

There  were  630  feet  of  brush  and  gravel  dams  built  at  Arnolds  Island 
and  Magnire  Shoals  in  fiscal  years  1881  and  1882.  These  are  either 
gone  or  covered  by  sand  and  gravel. 

Abstract  of  snagging  operations  fiscal  years  1871  to  1894 ,  inoluwse. 


Fiscal 
year. 

Snags 
removed. 

Trees        Trees    i    Drift 
cut.      deadened,  removed. 

Remarks. 

1871 

25WV. 
543 
51 

■     .1 

lletw^wn  month  and  T)es  Aro. 

1872 

422    

3 

Between  mouth  and  Jacksonport. 
Do. 

1874..  . 

1,592    

1 
5 
(f) 

1875 

313 

1,548    

Between  Jacksonport  and  BnfTalo  Shoals. 
Between  mouth  and  Jacksonport. 
Between  mouth  and  De  Vails  Bluff. 

1880 

1881  . 

(0 
270 

56 
005 
404 

93 
484 

'%  .Jl... 

105    

Between  Jacksonport  and  Buffalo  Shoals. 
Between  mouth  and  Wild  Cat  Shoal. 

1882 

4,319    

2 
6 

1 

1883 

2,859    

Between  month  and  Buffalo  Shoals. 

1884 

95    

Between  mouth  and    ( ?) 

1885 

1,137              426 
1. 399  ,              50 
2, 014              101 

Between  Jacksonport  and  Buffalo  Shoals. 
At  Buffalo  Shoals. 

1886 

1887 

1888 

166 
29 

131 
28 
12 

128 

6 

Between  Newport  and  mouth. 
Between  Clarendon  and  De  Vails  Bluff. 

1889 

27  ::::::.::::::::: ::: 

Between  Gi^enbriar  and  Indian  Hav. 

1890 

8    

1 
1 

In  Black  Island  Reach. 

1891 

Between  Greenbriar  and  ICaxwell's  Gin. 

1894 

354':::::::::: 

Between  Tiatesville  and  head  of  Buffalo  Slioalff . 

OPEEATIONS  OF  THE  FISCAL  YEAR  1895. 

The  snag  boat  Sheldon  began  snagging  operations  at  Tompkins  Point, 
near  the  mouth  of  the  river,  on  December  17, 1894,  and  worked  up  to 
Black  Island  Keach  by  January  7, 1895,  when  work  was  suspended  on 
account  of  cold  weather. 

Excepting  to  make  an  inspection  trip  in  April  and  transfer  plant 
from  Newport  to  Batesville  in  May,  the  boat  did  no  work  until  June 
14,  when  snagging  operations  were  resumed. 

Between  this  date  and  the  close  of  the  fiscal  year  the  boat  removed 
10  snags  that  interfered  with  revetment  work  at  Batesville,  and  worked 
from  the  foot  of  Black  Island  Beach  to  Haggletooth  Shoal,  279  miles 
above  the  mouth.  By  these  operations  there  were  during  the  year  323 
snags  removed,  1,636  trees  cut,  and  one  drift  pile  broken  up.  Of  the 
snags  77  were  removed  from  Black  Island  Reach,  a  length  of  about 
1.2  miles. 

Batesville. — The  work  in  progress  at  this  place  is  that  of  protecting 
2,310  feet  of  bank  by  revetment.  The  mattress  used  is  40  feet  wide 
from  water  line  out;  the  bank  is  paved  with  riprap  stone  to  20-foot 
stage.    This  work  was  commenced  on  June  7,  and  the  mattress  weay- 
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ing  and  bank  grading  completed  on  June  29;  2,350  feet  of  bank  was 
graded,  2,310  feet  of  mattress  woven  and  weighted,  and  225  linear  feet 
of  bank  riprapped  complete;  461  cords  of  brush  and  843  poles  were 
used  in  the  mattress.  Up  to  the  close  of  the  fiscal  year  650  cubic  yards 
of  stone  have  been  delivered  in  the  work.  The  material  was  purchased 
on  ten  days'  circulars,  brush,  poles,  and  piling  being  delivered  on 
Government  barges  at  the  work,  the  stone  being  delivered  in  place  in 
the  work. 

PLANT. ' 

Snag  boat  Sheldon. — Boof  recanvassed,  new  nosing  all  around  boiler 
deck  and  hurricane  roof,  cabin  arranged  to  place  entire  crew  on  boiler 
deck,  all  bulkheading  taken  oft'  main  deck  forward  of  engine  room, 
new  bed  plate  made  for  Providence  capstan,  hull  calked  above  water 
line,  and  minor  repairs  made  to  machinery.    Boat  painted  throughout. 

Snag  boat  Riverside. — New  shears;  new  deck  and  deck  beams  on  fore- 
castle; minor  repairs  to  capstan;  hull  calked  above  water  line. 

Pile  Driver. — ^New  bed  timber  and  hull  stanchions;  boiler  fitted  with 
57  new  flues;  minor  repairs  to  drum  and  engine;  hull  calked. 

Quarterboat  Albany  and  storeboat. — Hulls  calked  above  water  line 
and  minor  repairs. 

Barges. — Hulls  calked  above  water  line;  decks  and  rakes  repaired. 

CHANNEL. 

The  lower  White  River,  viz,  from  the  mouth  to  mouth  of  Black  River 
and  Jacksonport,  265  miles,  is  a  remarkable  stream,  so  far  as  its  navi- 
gable capaci^  is  concerned.  Boats  drawing  from  3^  to  4  feet  can  gen- 
erally navigate  this  reach  of  river  the  entire  year.  In  some  years  a  few 
places  shoal  up  so  as  to  reduce  the  low-water  depths  slightly;  this  is 
not  an  annual  occurrence,  bat  is  due  to  some  unusual  conditions.  The 
banks  are  generally  low  and  the  course  is  very  sinuous,  the  current 

White  River,  above  the  mouth  of  Black  River,  is  ordinarily  termed 
Upper  White  River.  Its  characteristics  are  entirely  different  from 
Lower  White,  the  available  low-water  depths  being  about  17  inches 
between  Jacksonport  and  Batesville  (37.2  miles).  Above  Batesville 
the  depths  get  as  small  as  8  and  10  inches.  The  slope  of  Upper  White 
is  about  double  that  of  Lower  White.  The  valley  is  alluvial  for  about 
20  miles  above  the  mouth  of  Black  River,  and  from  there  up  the  river 
assumes  more  and  more  the  characteristics  of  a  mountain  stream.  The 
shoals  are  composed  of  gravel,  gravel  and  bowlders,  and  sometimes 
solid  rock. 

An  attempt  has  been  made  to  improve  this  stream  by  means  of  wing 
dams,  consti*uoted  at  the  worst  shoals,  but  the  testimony  of  the  steam- 
boat men  is  that  the  navigation  season,  for  a  reach  of  river  sufficiently 
long  to  constitute  <<a  trade"  for  a  steamboat,  has  not  been  lengthened. 
The  current  during  high  water  becomes  so  swift  in  this  portion  of  the 
stream  that  it  is  difficult  to  maintain  wing  dams,  and  as  a  result  the 
greater  part  of  those  dams  already  constructed  has  been  carried  out 
altogether  or  washed  down  to  low-water  level. 

COMMERCE. 

The  commerce  of  the  upper  White  River  centers  at  Newport  and 
Batesville.  It  is  carried  on  by  light-draft  boats  which  carry  one  or 
more  barges  when  freights  require  it.  These  full  loadad,  with  barges, 
are  from  50  to  250  tons. 
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From  Batesville  to  Jaoksonport  the  White  River  is  paralleled  on  the  left  bank  by 
the  Diaz  and  Batesville  branch  of  the  St.  Louis,  Iron  Mountain  and  Sonthem  Rail- 
way: from  Jackflonport  to  Newport  it  is  paralleled  by  White  and  Black  River  Val- 
ley Bailwayi  also  on  the  left  bank.  Three  milea  below  Newport  it  is  crossed  by  the 
main  line  of  the  St.  Lonis,  Iron  Mountain  and  Sonthem  Railway.  This  railroad 
lies  within  12  miles  of  the  river  (on  the  risht  bank)  to  Au^^nsta.  On  the  left  bank, 
between  Newport  and  Augnsta,  the  White  and  Black  River  Valley  Railway  lies 
within  an  average  distance  of  9  miles. 

Near  Augusta  the  river  is  crossed  by  the  Bald  Knob  and  Memphis  branch  of  the 
St.  Lonis,  Iron  Monntain  and  Sonthem  Railway,  and  near  Devalls  Blnff  by  the 
Little  Rock  and  Memphis  Railway;  at  Clarendon,  by  the  St.  Louis  Southwestern 
Railway. 


V  6. 

IMPROVEMENT  OF  CACHE  RIVER,  ARKANSAS. 

This  work  was  under  the  charge  of  Gapt.  Carl  F.  Palfrey,  Corps  of 
EnglDeers,  until  August  15, 1894,  when  I  relieved  him  under  Special 
Orders,  No.  179,  paragraph  17,  Adjutan^General'8  Office,  series  of  1894. 

To  comply  with  requirements  of  river  and  harbor  act  approved  August 
5, 1886,  an  examination  was  made  of  this  stream.  Upon  the  report  of 
this  examination  the  first  appropriation  (August  11, 1888)  was  based. 

Ori^nal  condition. — Upper  reaches  in  many  places  entirely  blocked 
by  drifts  at  all  stages  below  extreme  high  water.  The  lower  reaches 
badly  choked  by  fallen  timber.  Natural  depths  decreased  by  sunken 
logs  and  trees. 

Object  of  improvemetit — To  improve  navigation  at  medium  and  bigh 
stages  from  the  mouth  to  Kiverside  (102  miles). 

Project. — To  remove  the  obstructions  by  operating  light-draft  snag 
boat. 

Work  done  in  previous  years. — During  fiscal  year  1889  the  hand-pro- 
pelled snag  boat  Riverside  was  built  and  3  miles  of  river  below  the  town 
of  Riverside  cleared  of  the  main  obstructions.  In  fiscal  year  1890  this 
work  was  continued  to  Walkers  Ferry  (12  miles  below  Biverside). 

In  fiscal  year  1893  the  river  was  thoroughly  worked  at  about  the 
6foot  stage  from  the  mouth  to  Gregory  Branch  Bail  way  Bridge  (86  miles). 
Operations  in  fiscal  year  1894  were  confined  to  opening  a  channel  60 
feet  wide  through  the  timber  blown  into  the  river  by  the  storm  of  June 
30, 1893.  This  work  extended  from  Gregory  Branch  Bailway  Bridge  to 
Kalachi  (46  miles  above  the  mouth). 

Operations  of  this  fiscal  year. — None. 

Channel — The  portion  of  river  between  Biverside  and  Gregory  Branch 
Bailway  Bridge  is  again  badly  obstructed  by  drifts  and  fallen  timber. 
Below  this  bridge  fallen  timber  narrows  the  channel  to  Kalachi.  Below 
Kalachi  there  is  a  fair  channel  at  4foQt  stage  and  over. 

Commerce. — No  steamers  ply  this  river  at  present.  Its  commerce 
consists  of  rafting,  of  which  there  has  been  little  this  year.  A  large 
quantity  of  timber  was  cut  during  the  winter,  but  lack  of  high  water 
prevented  rafting  it  Much  of  the  timber  taken  out  of  this  river  goes 
to  New  Orleans  for  export.  Of  this  quantity  no  information  could  be 
obtained  upon  inquiry. 

The  Little  Bock  and  Memphis  Bailway  Bridge  at  Old  Boyds  Landing 
is  an  obstruction  to  through  steamboat  navigation,  and  is  represented 
to  be  the  cause  of  steamboats  leaving  this  river. 
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APPEOPKIATIONS. 

The  appropriations  and  expenditures  for  this  work  are  as  follows: 

Augnst  11,1888 $7,000.00 

July  13,  1892 2,000.00 

9,000.00 

Received  on  acconnt  of  sale  of  snag  boat  Riverside 2, 000. 00 

Total 11,000.00 

Expended  to  June  30,  1894 -. 10,887.99 

Mofiey  statement. 

Jnly  1,1894,  balance  unexpended $112.01 

Jane  30, 1895,  amoont  expended  during  fiscal  year 12. 01 

July  1, 1895,  balance  unexpended 100. 00 

July  1, 1895,  outstanding  liabilities 4.00 

July  1, 1895,  balance  available 96.00 


COMMERCIAL  STATISTICS. 

Rafting  was  the  only  commerce  reported.  The  amounts  given  are  reported  as 
being  about  one-half  the  average,  this  on  acconnt  of  continued  low  water.  Planters 
above  the  Little  Rock  and  Memphis  Railway  Bridg:e  will  probably  place  a  small 
steamboat  in  the  river  sometime  during  the  coming  winter,  this  boat  to  run  between 
the  railway  bridge  aud  James  Ferry  (Gages  Point) — about  48  miles. 

Commerce  reported. 

Tons. 

Saw  logs,  by  rafts 12,150 

Railway  ties,  by  rafts 417 

Saw  logs,  by  flatboat 36 

Total 12,603 

This  river  is  crossed  at  Riverside  by  the  White  and  Black  River  Valley  Railwav; 
at  4  miles  below  Riverside  by  the  Bald  Knob  and  Memphis  branch  of  the  St.  Louis, 
Iron  Mountain  and  Southern  Railway,  and  at  7  miles  above  James  Ferry  by  the 
Gregory  branch  of  the  White  and  Black  River  Valley  Railway.  Between  Riverside 
and  Yorks  Landing  it  is  paralleled  on  the  east  by  the  White  and  Black  River  Valley 
Railway,  the  greatest  distance  apart  being  about  6  miles. 


V  7. 
IMPROVEMENT  OF  BLACK  RIVER,  ARKANSAS  AND  MISSOURI. 

This  work  was  under  the  charge  of  Oapt.  Carl  F.  Palfrey,  Corps  of 
Engineers,  until  August  15, 1894,  when  I  relieved  him,  under  Special 
Orders,  No.  179,  paragraph  17,  Adjataut-General's  Office,  series  of  1894. 

The  first  independent  appropriation  for  this  river  was  made  by  act 
of  Congress  approved  June  14, 1880,  and  the  report  for  that  fiscal  year 
implies  that  the  appropriation  was  based  upon  report  of  an  examina- 
tion provided  for  by  act  of  Congress  approved  March  3, 1879.  (Annual 
Keport  Chief  of  Engineers,  1880,  Part  II,  p.  1326.) 

Original  condition. — ^The  general  obstructions  to  navigation  were 
shoals,  snags,  logs,  and  leaning  timber.  The  first  31  miles  below 
Poplar  Bluff  was  a  mass  of  snaigs  and  leaning  trees. 
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Ah$iraet  of  bids  for  suhaiMtenoe  supplies  for  improving  Black  River,  Arkansas  and  Mitt- 
sauri,  received  in  response  to  advertisement  dated  March  98,  1895^  and  opened  April  IS, 
1895, 


No. 


Name  and  addrofifl  of  bidder. 


James  B.  Joyce  dt  Co.,  Little  Bock.  Ark 

H.J.  Georee^  Co.,  Little  Rock,  Ark 

The  Chaa.  F.  Penxel  Qrooer  Co.,  Little  Rock,  Ark . 
Porter  dc  Macrae,  Memphis,  Tenn 


Total  as  |   Correc- 
per  bid.  '      tion. 


TotaL 


$587.90 
527.62 
551.57 
604.34 


-$7.72 
+  7.09 
+  2.31 
-  2.69 


$580.27 

*  534. 71 

553.88 

601.66 


*  Recommended  for  acceptance.    Contract  entered  into  18th  day  of  May;  approved  May  23, 1806; 
terminates  March,  1806. 


COMMERCIAL  STATISTICS. 


The  river  was  reported  navigable  to  Poplar  Bluff  during  nine  months.    Duck  Roost 
was  reported  blocked  at  low  water. 

List  of  boats  engaged  in  navigating  Black  River,  Arkansas  and  Missouri,  June  1, 1894,  to 

May  SI,  1895.  * 


Name. 

Class. 

Ton- 
nage. 

Draft. 

Between. 

trips. 

Passen- 

Light. 

Loaded. 

Ft.  in. 
3    9 

2  0 

"3  "o' 

3  6 

gers. 

Ada* 

Screw. 
Stem- 
wheel. 
...  do.. 

4 
27.33 

JY.  in. 
2  n 
I    4 

1    6 
1    6 

1    6 

Towing  timber  to  Poplar  Bluff. . 
do 

115 
40 

150 

Moark*  

200 

Krata*     

Towing  ties  to  Black  Rock 

Portia* 

...  do.. 

49.60 
162.71 

Pocahontas  to  Strawberry 

(Mouth  of  BUck  and  mouth  of 

<    Current. 

(Mouth  of  Black  and  Birds  Point. 

104 

704 

AB.  Bragg 

...do.. 

52 

30 

I    iiao 

*  With  barges. 

The  steamer  Rambler  left  this  river  in  November,  1894.    The  Steamer  Krata  began 
navigating  it  September  1,  1894. 

Summary  of  commerce  reported. 


Articles. 


Cotton 

Cotton  seed 

Hides  and  skins 

Livestock 

Lumber 

Staves  and  bolts 

Provisions 

Grain 

Miscellaneous  ^-eights. 
Spokes 


1895.    I    1804. 


Articles. 


'\~ 


Tons. 

Tong.  , 

1,473 

2,545 

6,320 

1,524 

96 

10  1 

57 

69 

12,640 

9,710 

8,171 

17,412  ' 

2,604 

632 

495 

872  1 

578 

1,808 

487 

1.780  , 

• 

Saw  logs,  by  steamer 

L  umber,  bv  flatboat 

Saw  logs,  oyrait 

Railroad  ties,  by  steamer. 

Railroad  ties,  by  raft , 

Piling,  bv  raft 

Square  timber,  by  raft. ... 


Total. 


1895. 


Tons. 
3,200 

200 
80,731 
5,108 
8,883 

400 
1,600 


132,433 


lc91. 


Tons. 


30,300 

Urn 


87,536 


DisiribuHon  of  commerce  reported. 

Between  x>oints  on—  Tons. 

Black  River  and  Poplar  Bluff 15,381 

Black  River  and  Moark,  Corning,  and  Knobel 32, 600 

Black  River  and  Black  Rock 31,603 

Current  River*  and  Black  Rock 21,513 

Black  River  and  Newport 23,553 

Current  Rivert  and  Newport 7, 783 

Total 132,433 


*  38  miles  on  Black  River. 


1 146  miles  on  Black  River. 
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Sixty-eight  and  seven- tenths  per  cent  of  the  commerce  rei>orted  is  rafted. 

The  Black  River  is  crossed  at  Poplar  Bluft',  Mo.,  hy  the  Poplar  Bluff  and  Cairo 
branch  of  the  St.  Louis,  Iron  Mountain  and  Southern  Railway;  near  Coming,  Ark., 
by  the  main  line  of  the  St.  Louis,  Iron  Mountain  and  Southern  Railway;  at  Black 
Rock  by  the  main  line  Kansas  City,  Fort  Scott  and  Memphis  Railway,  and  near 
Paroqnette  Bluff  hy  the  Diaz  and  Batesville  Branch  of  the  St.  Louis,  Iron  Mountain 
and  Southern  Railway.  From  Poplar  Bluff,  Mo.,  to  the  mouth  the  river  is  paralleled 
bT  the  main  line  of  the  St.  Louis,  Iron  Mountain  and  Southern  Railway.  The  greatest 
distance  apart  is  about  12  miles. 


V  8. 
IMPROVEMENT  OF  CURRENT  RIVER,  ARKANSAS  AND  MISSOURI. 

The  appropriation  of  Augast  17, 1894,  was  based  upon  a  report  made 
to  comply  with  the  requirements  of  the  river  and  harbor  act  of  Sep- 
tember 19, 1890.  The  report  was  printed  in  House  Ex.  Doc.  No,  157, 
Fifty-first  Congress,  seeond  session,  and  in  Annual  Report  Chief  of 
Engineers  for  1891,  pages  2065-2071. 

Original  condition, — Between  the  mouth  and  2  miles  below  the  State 
line,  snags  and  overhanging  timber  were  the  obstructions  to  naviga- 
tion; above  this  point  gravel  shoals  were  added  to  the  list. 

Object. — To  improve  the  navigation  of  the  river  from  the  mouth  to 
Van  Buren,  Mo.  (95  miles). 

Project. — To  remove  logs  and  snags  from  channel ;  to  cut  and  deaden 
overhanging  timber,  and  to  contract  water  width  at  worst  shoals  by 
wing  dams. 

Work  done  in  previous  years. — In  1855  the  State  of  Missouri  appro- 
priated $10,000  for  the  improvement  of  this  stream.  The  first  expendi- 
ture was  in  1857,  when  some  snags  were  removed  and  some  timber  cut. 
In  1872  another  State  appropriation  ($20,000)  was  expended  in  building 
wing  dams,  removing  snags,  and  cutting  timber. 

The  first  work  done  by  the  United  States  was  in  1873,  and  was  con- 
fined to  reaches  above  the  Arkansas  and  Missouri  State  line.  It 
consisted  of  removing  snags  and  cutting  timber,  building  new  and 
repairing  old  wing  dams.  Subsequent  operations  below  the  State  line 
in  fiscal  years  1882  and  1883  were  confined  to  the  usual  snagging  oper- 
ations. No  further  work  was  done  until  the  present  appropriation 
became  available. 

Abstract  of  work  done  by  the  United  States, 


Fiscal  year. 

Snaga 
removed. 

Trees 
cut. 

Dams 
built. 

Remarks. 

1873 

123 

502 

Lintar/t. 

Above  Arkansafl  and  MiBoonri  State  line. 

820 
88 
325 

At  Kittrick*s  Mill. 

Shore  protecUon  at  Kittrick's  Mill. 

At  Doniphan  Shoal. 

Between  mouth  and  Little  Black  Hirer  Cut-olf  (32 

miles).      • 
Between  mouth  and    Shumacbers  Landing  (23| 

miles). 

1882 

180 
86 

300 

1883 

Operations  during  this  fiscal  year. — The  hand-propelled  snag  boat 
Riverside  was  towed  from  Black  Rock,  on  Black  Eiver,  to  the  mouth  of 
Current  Eiver  on  October  6, 1894,  and  began  operations  Ihe  same  day. 
After  working  four  times  over  the  river  between  the  mouth  and  Jim 
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Johnson's  (25  miles)  the  snag  boat  left  the  river  on  Febraary  23, 1895. 
Five  hundred  and  eighty-two  snags  were  removed  and  698  trees  cut. 

Channel. — ^The  portion  of  the  river  above  Jim  Johnson's  I  have  been 
unable  to  visit.  Below  this  point  the  river  is  in  good  condition,  and 
can  be  navigated  the  entire  year  by  boats  of  not  over  3^  feet  drsdft. 

Commerce. — During  this  fiscal  year  the  Black  and  Current  River 
Packet  Company  have  run  out  of  Newport,  Ark.,  a  weekly  packet  to 
Jim  Johnson's  all  the  year,  and  in  high  water  to  points  above.  Some- 
time in  1893  parties  at  Doniphan,  Mo.  (53  miles  above  the  mouth),  made 
an  effort  to  navigate  the  river  above  that  point,  and  the  Fleetwood 
(length,  50  feet;  beam,  12  feet;  draft,  12  inches)  is  said  to  have  gone  45 
miles  up  the  river  from  there.  In  1894  the  Current  (length,  40  feet; 
beam,  8  feet;  draft,  14  inches)  was  built  at  Doniphan.  The  machinery 
proved  defective  on  the  trial  trip,  and  the  boat  has  been  dismantled. 
The  Fleetwood  has  not  been  run  in  the  last  twenty  months.  Through- 
out the  entire  river  large  quantities  of  timber  are  rafted. 

APPROPRIATIONS. 

The  early  examinations  of  this  river  were  made  under  appropriations 
for  this  in  combination  with  other  streams.  The  independent  appro- 
priations for  this  stream  are  as  follows : 

June  2, 1872,  Current  River,  Missonri $5,  OOO 

March  3, 1881,  Current  River,  Arkansas  and  Missouri 2,  OOO 

August  17, 1894,  Current  River,  Arkansas  and  Missouri 8,  OOO 

Total 15,000 

Expended  prior  to  June  30,1894 7,000 

Money  statement. 

Amount  appropriated  by  act  of  August  17, 1894 $8, 000. 00 

Received  on  account  of  deposit  made  by  First  Lieut.  William  L.  Sibert. .  2. 00 

8,002.00 
June  30, 1895,  amount  expended  during  fiscal  year 3, 559. 89 

July  1, 1895,  balance  unexpended 4, 442. 11 

July  1, 1895,  outHtanding  liabilities $165. 00 

July  1, 1895,  amount  covered  by  uncompleted  contracts 855. 32 

1,020.32 

July  1, 1895,  balance  available 3,421.79 

{Amount  (estimated)  required  for  the  completion  of  existing  project 2, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  eudiug  June  30, 1897      2, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  bids  for  subsistence  supplies  for  improving  Current  River ^  Arkansas  aud 
Missouri,  received  in  response  to  advertisement  dated  March  S8y  1895,  and  opened  April 

18, 1895, 


No. 


Kame  and  addres-s  of  bidder. 


James  E.  Joyce  &,  Co.,  Little  Bock,  Ark 

H.  J.  George  &  Co.,  Little  Rock,  Ark 

The  Chas.  F.  Pentzel  Grocer  Co..  Little  Rock,  Ark 
Porter  &,  Macrae,  Meinph  is,  Tenn 


Total  as 
per  bid. 


$93L77 
855.32 
877.49 
056.96 


Correction. 


-$7. 72 
+  8.00 
-H  2.30 


Total. 


$924.06 

'^863  41 

879.79 

96L93 


*  Lowest  bid ;  recommended  for  acceptance. 
23, 1895;  terminatea  March,  1896. 


Contract  entered  into  18th  day  of  May;  approved  May 
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Ab» tract  of  bids  for  hardtcare  and  ship-chandlery  supplies  for  improving  Current  Riverf 
Arkansas  and  Missonriy  received  in  response  to  advertisement  dated  May  J,  1S95,  and 
opened  May  SI,  1895. 


No. 


Name  and  address  of  bidder. 


Total  as 
per  bid. 


Dudlev  E.  Jones  Co.,  Little  Rock,  Ark.* !    $1,561.80 

2  I  Dickinson  Hardware  Co.,  Little  Rock,  Ark 1      1,536.67 


Correction. 


4  $39. 56 
f  01.81 


Total. 


$1,601.36 
1,628.48 


'^ Recommended  for  acceptance.    Contract  entered  into  Jane  ^9,  1895;  not  yet  approved. 


COMMERCIAL  STATISTICS. 

The  steamer  A.  B.  Bragg  (162.7  toDB;  draft,  light,  18  inches ;  draft,  loaded,  42 inches) 
is  the  only  hoat  which  reports  having  been  in  this  river  during  the  year.  Running 
out  of  Newport,  Ark.,  7  miles  over  White  River  and  146  over  Black  River,  this  boat 
made  forty-live  roand  trips  to  Johnsons  Landing  (25  miles  above  the  mouth)  and 
seven  round  trips  to  Richards  (37  miles  above  the  mouth). 

Summary  of  commerce  reported  June  1,  1894 f  to  May  31,  1895, 


Articles. 


Cotton 

Cotton  seed 

Lumber,  by  steamer — 
Lumber,  by  flatboats — 

Stares  and  bol  ts 

Provisions 

Grain 

Miscellaneous  Areights  . 


Tons.  1 1 


Articles. 


|i 


875 
550 
960 

66 

4,225 

540 

175 

21 


Spokes  

I  Saw  logs,  by  rafts 

I  Railroad  ties,  by  rafts... 
[  Square  timber,  by  rafts. < 


Tons. 


Fence  posts,  by  raft«. 


437 

13, 479 

8,333 

1.500 

44 


Total ,    31,205 


The  Current  River  Railway,  from  Willow  Springs,  Mo.,  to  Grandin,  Mo.,  crosses 
the  Current  River  3  miles  below  Van  Buren,  Mo.  This  road  lies  on  the  bank  of  the 
|iver  from  near  the  town  of  Van  Bureii  to  Grassj'  Creek.  Three  miles  east  of  this 
point  it  has  a  connection  with  the  Cape  Girardeau  and  Fort  Smith  Railway,  giving 
a  railroad  connection  with  the  Mississippi  River  at  Cape  Girardeau. 

The  western  terminus  of  the  Doniphan  Branch  of  the  St.  Louis,  Iron  Mountain 
and  Southern  Railway  is  at  Doniphan.  Below  this  point  and  to  the  east  the  main 
line  of  the  St.  Louis,  Iron  Mountain  and  Southern  Railway  lies  at  a  distance  varying 
£rom  20  to  10  miles. 


Vg. 

IMPROVEMENT  OP  ST.  FRANCIS  RIVER,  ARKANSAS. 

This  work  was  ui^der  the  charge  of  Capt,  Oarl  F.  Palfrey,  Corps  of 
EDgineers,  until  August  15,  1894,  when  I  relieved  him  under  Special 
OrderSj  No.  179,paragi'aph  17,  Adjutant-General's  Office,  series  of  1894. 

Original  condition. — Below  Marked  Tree  snags,  leaning  trees,  and 
shoals  obstructed  navigation.  Above  Marked  Tree,  through  the  Sunk 
Lands,  the  channel  meandered  through  cypress  brakes,  beds  of  smart- 
weed,  and  in  many  places  the  waters  were  divided  by  sloughs  and 
chutes. 

Object  of  improvement, — Originally  to  improve  navigation  below  Les- 
ters  Landing  (232  miles),  later  to  extend  improvement  (73  miles)  to 
the  town  of  St.  Francis,  Ark.,  now  to  improve  navigation  between  Ken- 
nett,  Mo.,  and  the  mouth  of  the  river  (279  miles). 

Project. — The  usual  snagging  operations  and  closing  of  chutes  and 
sloughs. 
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Work  done  in  previous  years. — Work  done  ou  this  stream  has  been 
under  the  heads  of  improvement  of  White  and  St.  Francis  rivers  and 
that  of  improving  St.  Francis  River,  Arkansas.  The  abstract  below 
contains  that  done  under  both  heads,  excepting  closing  of  sloughs  and 
chutes. 

Abstract  of  work  done. 


Fiscal 
ye»r. 

SnaKH 
removed. 

Trees    |     Trees    |    Drifts 
cut.      deadened.,  n^moved. 

Remarks. 

1872 

1874 

431 

36 

130 

•259 

•1,655 

*363 

562 

88 

196 

1.961 

195 

621 

31 

-47 

1                 1 

151  ' !               2 

76  ' --- 

Worked  from  moath  np  to  ( ?). 
Between  month  and  Wittsburg. 
Between  Madison  and  Little  River. 

1880 

1  201    

'' 

1881 

523    

In  Lower  Reaches. 

1.  294  i           697 

::::;::::: 

Between  Lesters  Landing  and  WitUburg. 
Botween  month  and  Wittsburg. 
Between  WitUburg and  Cntoff. 
Between  mouth  and  Madison. 

1882 

1883 

866  ■ 

3 

1885 

2,993    

653  1 

Between  Wittsburg  and  foot  of  Sunk  Lands  Luke. 
Between  foot  of  lake  and  town  of  St.  Francis. 

1886 

1,863    

4 

1887 

4  1 

Between  L'AngniUe  River  and  Madison. 
Between  Marked  Trv>e  and  St.  Francist 

210    

1888 

24  ' 

Kear  head  of  Dunklin  Co.  Cut-oflf. 

1889 

1 

Between  Kennett  and  St.  Francis. 

1890 

' 

New  hull  bnilt  for  A.  B.  Johnson. 

1891 

69 

205 

1,046 

770 

48    

Between  St.  Francis  and  month  of  Little  River. 

1892 

Between  Madison  and  Cnt-off. 

1893 

446  : 

9 

1 

Between  Madison  and  month. 

1894 

5,298  ' 

Between  Madison  and  Marked  Tree. 

*'  Includes  snags,  logs,  stumps,  and  cypress  knees. 

Operations  during  this  fiscal  year, — September  24,  1894,  to  January 
26, 1895,  operating  between  Madison,  Ark.,  and  the  mouth  of  the  river 
(70  miles)  with  hand-propelled  snag  boat  A.  B.  Johnson;  524  snags  and 
1  drift  pile  were  removed  and  2,321  trees  cut. 

On  the  trip  from  Madison  down  to  the  mouth  of  the  river  the  stage 
of  water  was  favorable  for  removing  low- water  obstructions.  The  John- 
son, draft  15  inches,  was  pulled  over  Quigly  Crossing  (65  miles  above 
the  mouth)  and  over  Fords  Bar  (23  miles  above  the  mouth).  Return- 
ing, the  boat  was  laid  up  at  Park  Place  from  November  12  to  December 
27,  because  of  only  10  inches  of  water  over  Ford  Bar. 

After  December  27  operations  were  continued,  working  toward  Mad- 
ison, the  river  rising  slowly  all  the  time.  Between  Overcup  Bend  and 
Madison  (12  miles)  the  river  was  at  a  stage  that  prevented  any  work  on 
the  low-water  snags. 

May  27, 1895,  to  June  30, 1895,  operating  between  foot  of  lake  (199 
miles  above  mouth)  and  Griffy  Island  (255  miles  above  mouth),  with  the 
hand-propelled  snag  boat  Missouri;  441  snags,  logs,  and  stumps  were 
removed.  Of  these  19  were  removed  between  foot  of  lake  and  Man- 
grums  Landing,  23  miles;  22  between  Lake  City  and  The  Scatters,  7 
miles;  360  in  The  Scatters,  If  miles,  and  40  between  The, Scatters  and 
Griffy  Island,  20^  miles. 

Channel. — The  portion  of  the  river  between  Madison,  Ark.,  and  10 
miles  above  Marked  Tree,  Ark.,  I  saw  from  the  U.  S.  towboat  Cleveland 
when  the  river  was  at  3.1  stage  by  the  Madison  gauge.  The  banks  of 
this  part  of  the  stream  are  quite  permanent.  The  channel  is  somewhat 
obstructed  by  snags  at  the  above  stage  and  at  lower  stages  navigation 
is  seriously  interfered  with. 

Below  Madison  the  goveniing  bar  is  the  Ford  (23  miles  above  the 
mouth).  Between  Wittsburg  and  Madison,  Muscle  Bar  (90  miles  above 
the  mouth)  controls  draft  of  boats.  A  draft  that  can  be  taken  over 
this  bar  can  go  to  Tyronza,  38  miles  above* 
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That  x)ortion  of  the  St.  Francis  Biver  between  10  miles  above  Marked 
Tree,  Axk.,  and  Kennett,  Mo.,  known  as  the  Sunk  Lands,  I  have  been 
unable  to  visit.  The  snag  boat  Missouri  operated  over  a  portion  of  this 
during  the  year  and  between  the  Foot  of  Lake  and  Lesters  Landing 
reported  a  well-defined  channel,  50  to  200  feet  wide,  from  3  to  8  feet 
deep  at  a  stage  said  to  be  2  feet  above  extreme  low  water  and  3  feet 
below  ordinary  high  water,  the  banks  just  about  flush  with  the  water 
surface. 

About  1  mile  above  Lesters  Landing  is  what  is  known  as  ^^The  Scat- 
ters. Here  there  are  three  chutes,  the  middle  one  of  which  (If  miles 
long)  has  the  greatest  depth  of  water.  The  boat  was  sixteen  days 
working  through  this  chute;  12  inches  of  water  was  the  available  depth. 
Above  The  Scatters  at  Little  Island  was  a  bed  of  smartweed  for  nearly 
a  mile  and  a  half;  three  days  were  spent  in  getting  through  this.  The 
depth  of  water  here  was  from  2  to  5  feet.  From  Little  Island  to  within 
3  miles  of  Bolins  Ferry  9  miles  gave  water  depths  of  5  to  12  feet,  and 
3  miles  gave  depths  of  2  to  3  feet. 

Commerce. — At  Marked  Tree  are  large  sawmill  interests  which  obtain 
their  material  from  15  to  20  miles  below  as  well  as  from  above.  The 
greater  part  of  the  material  used  at  these  mills  is  represented  as  coming 
out  of  Little  River,  passing  over  6  miles  of  the  St.  Francis  River.  In 
the  Sunk  Lands  there  is  some  commerce  between  Lake  City  and  Bolins 
Ferry,  the  crossing  of  the  Paragould  Southeastern  Railway.  On  the 
lower  river,  the  Lee  Line  out  of  Memphis  supplies  the  demands  of  com- 
merce; excepting  that  during  high  water  Mississippi  River  towboats 
run  up  the  river  a  short  distance  for  timber.  Above  Bolins  Ferry  there 
is  no  commercial  navigation,  but  the  building  of  the  Paragould  South- 
eastern Railway  may  develop  some. 

APPROPRIATIONS. 

The  early  examinations  and  the  earlier  operations  were  made  under 
appropriations  for  this  in  conjunction  with  other  rivers.  Of  the  expendi- 
tures under  those  appropriations  this  office  has  no  record. 

The  separate  appropriations  are  as  follows: 


September  19,  1890 $4,000.00 

August  17, 1894 *83,000.00 

.    Total 126,000.00 

Expended  to  June  30, 1894. . .    42, 547. 59 


March  3,1871 $10,000.00 

June  14, 1880 5,000.00 

July  5,  1884 12,000.00 

Augusts,  1886 8,000.00 

August  11, 1888 4,000.00 

Money  statement. 

July  1 ,  1894,  balance  unexpended $452. 57 

Amount  appropriated  by  act  of  August  17,  1894 8,000.00 

8,452.57 
June  30,  1895,  amount  expended  during  fiscal  year 3,138.13 

July  1,  1895,  balance  unexpended 5, 314. 44 

July  1, 1895,  outstanding  liabilities $921.35 

July  1,  1895,  amount  covered  bv  uncompleted  contracts 856. 27 

1, 777. 62 

July  1,  1895,  balance  available 3,536.82 

{Amount  (estimated)  required  for  work  annuaUy 8,000.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1897      8, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

Seventy-five  thousand  dollars  of  this,  by  the  conditions  of  the  act,  to  be  expended 
by  the  Mississippi  River  Commission. 

BNG  95 128 
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Abstract  of  bids  for  suhMience  supplies  for  improvement  of  St.  Francis  River,  ArkaneaB^ 
received  in  response  to  advertisement  dated  March  £8,  2896,  and  opened  April  X8, 1895. 


No. 


Karoe  and  address  of  biddei . 


JamiM)  E  Joyco  &  Co..  Little  Rock,  Ark 

H.  J.  George  &  Co.,  Little  Kock,  Ark 

The  Cliaa.  F.  Penzel  Grocer  Co.,  Little  Rock,  Ark. 
Porter  6i  Macrae,  Memphis.  Teun 


Total  aa 
per  bid. 


$831.77 
850.27 
877.49 
953.36 


Correction. 


-$7.72 
+  7.10 
+  2.30 
-  2.56 


Total. 


$924.05 

•863.^ 

879.79 

950.80 


*  Recommended  for  acceptance.    Contract  entered  into  May  18,  1895;  approved  May  23,1895;  tor* 
minates  March,  1896.  » 

Abstract  of  bids  for  hardware  and  ship-chandlery  supplies  for  improvement  of  St.  Francis 
River,  Arkansas,  received  in  response  to  advertieement  dated  May  S,  1895,  and  opened 
May  21,  1895, 


No. 


Name  and  address  of  bidder. 


ToUlas 
per  bid. 


Correction.       Total. 


Dudleys.  Jones  Co.,  Little  Rock,  Ark '    $1,448.72  <    +$170,40  1      $1,610.12 

Dickinson  Hardware  Co.,  Little  Rock,  Ark 1, 508. 87  I     -    12. 48  '        1, 585. 89 


*  Recommended  for  acceptance.    Contract  entered  into  June  29, 1885;  not  yet  approved. 


COMMERCIAL  STATISTICS. 

Fords  Bar  (23  miles  above  the  mouth)  was  the  head  of  low- water  navigation. 
Lesters  Landing,  232  miles  above  the  mouth,  was  the  head  of  navigation  at  medium 
stages.    No  navigation  was  reported  above  Bolins  Ferry,  258  miles  above  the  mouth. 

List  of  steamboats  engaged  in  navigating  St,  Francis  River,  Arkansas,  June  1, 1894,  to 

May  31, 1895, 


!>iamo. 

Class. 

5Stem- 
{wheel. 
...do  .. 
...do.. 
...do.. 
...do.. 

...do., 
do    . 

Ton- 
nage. 

|66.19 

22.07 

10 

12 

45 

15 

\         Dn 
Light. 

%ii. 

Between. 

Round 
trip. 

6 
5 

Passen- 

Loaded. 

gers. 

Ike* 

Rambler  * 

1  Ft.  in.    Ft.  in. 
,16         2    2 

1  10         3    0 

2  0  I       3    0 

^Mangrums  and  Marked  Tree. . 
I  Marked  Tree  and  Brndsha  w . . . 
Not  jgiven 

Steamer  Colla  * . . . . 

do 

J  W. Peters* 

1       18  1      2    6 
i       1    5  1      2    6 

15         2    4 

do 1 

Delta* 

Lake  City  and  Bolins  Perry; 

Wittsburg  and  Madison. 
Marked  Tree  and  Bolins  Ferr>- . 
No  report    .        .  .......  .... 

Tom  Yonnp* 

Clarence  E.  Long  * . 
Lola* 

3 

...do.. 
...do.. 

do ............1........ 

Partial  report 

OraLee 

...do.. 

189.34 

1   '" 

5    0 

Memphis  and  Wittsburg 

18 

407 

•  With  barges. 
Summary  of  commerce  reported. 


Articles. 


1895. 


Cotton 

Cotton  seed 

Hides I 

Live  stock ' 

Lumber  by  steamboats j    4, 

Lumber  by  rafts '  — 

Provibious 271 

Staves  by  steamboats j    7,569 


Tonx. 

382 

1,172 

10 

61 

585 


1894. 


Tons, 

125 

60 

2 

45 

575 

1,000 

62 

5,860 


Artich'S. 

1805. 

1894. 

Staves  by  flatboats 

Tons. 
300 
734 
1.023 
5,000 
1,000 
16,000 

IVmu. 

Grain 

43 

Miscellaneous  freights 

1 

Saw  logs  by  rafts 

12,000 

Saw  logs  by  flatboats 

Saw  logs  by  steamboats  * 

Total 

38,107 

19.763 

*  By  Mississippi  River  towboats. 
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V  lo. 

IMPROVEMENT  OF  ST.  FRANCIS  RIVER,  MISSOURI. 

This  work  was  under  the  charge  of  Capt.  Carl  P.  Palfrey,  Corps  of 
Engineers,  until  August  15, 1894,  when  I  relieved  him  under  Special 
Orders,  No.  179,  paragraph  17,  Adjutant-General's  Office,  series  of  1894. 

The  first  appropriation  under  this  head  was  based  upon  report  of  an 
examination  made  to  comply  with  the  requirements  of  river  and  har- 
bor act,  August  6,  1888.  This  report  is  printed  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1887,  page  1549. 

Original  condition. — Channel  obstructed  by  snags,  drifts,  drift  shoals, 
and  overhanging  timber.    In  the  upper  reaches  by  gravel  shoals. 

Object  of  improvement — Originally  to  improve  navigation  between 
the  towns  of  St.  Francis,  Ark.,  and  Greenville,  Mo.  (102  miles).  Later 
to  include  tte  river  from  St.  Francis,  Ark*.,  down  to  Kennett,  Mo.  (26 
miles),  in  this  improvement. 

Froject. — The  usual  snagging  operations. 

Work  done  in  previous  years. — Although  the  original  estimate  and 
the  basis  for  the  first  appropriation  contemplated  removal  of  gravel 
from  the  shoals  lying  within  12  miles  of  Greenville,  this  work  was  never 
included  in  the  projects  for  expending  the  various  appropriations,  thus 
leaving  snagging  operations  as  the  work  of  past  years. 

Abstract  of  work  done. 


Fiscal   I  Snags  del    Drifts 
year.       stroyed. ;  removed. 


1890.. 

1891.. 
1892.. 
1893. 


216  , 
309  < 


1,423  I 
346 


Trees 
cnt. 


5,405 
1,097 


Kemarks. 


Between  St.  Francis  and  Greenville.    Channel  000  feet  long 

opened  through  Big  Drift. 
Between  Pollards  Ferry  and  St.  Francis.    Channel  through 

Big  Drift  reopened. 
Hand  snac  boat  Missouri  built. 
Between  St.  Francis  and  Big  Drift. 
Between  Big  Drift  and  Kennett.  Channel  through  Big  Drift 

reopened. 


Operations  this  fiscal  year. — Other  than  transferring  the  hand-pro- 
pelled snag  boat  from  Little  Rock,  Ark.,  to  the  lower  end  of  the  Sunk 
Lands  nothing  was  done. 

Cofnm^ce. — The  commerce  of  this  river  is  that  arising  solely  from 
lumber  and  stave  industries,  and  centers  mainly  at  the  town  of  St. 
Francis. 

The  logs  are  rafted  from  x>oints  above,  the  other  material  is  transported 
in  barges  of  70  to  80  tons  capacity,  handled  by  steamers  drawing  not 
over  2^  feet. 

Channel. — The  channel  is  narrow  and  seriously  obstructed  by  snags, 
logs,  and  overhanging  timber.  From  Chalk  Bluff  to  the  Dunklin 
Comity  Cut-off  (26  miles)  there  would  probably  be  2  feet  of  water  at 
low  water  for  ten  months  in  the  year  if  the  river  was  thoroughly  cleared. 
Above  Chalk  Bluff  the  river  can  only  be  navigated  at  medium  and 
high  stages  of  water. 

APPROPRIATIONS  AND  EXPENDITURES. 

This  reach  of  river  is  understood  not  to  have  been  included  in  the 
snagging  operations  under  the  early  appropriations  for  snagging  in 
Western  rivers. 
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From  James  Ferry  to  the  mouth,  a  distance  of  79  miles,  the  channel 
of  the  river  is  well  defined,  having  a  low- water  width  of  abont  130 
feet,  the  depth  of  water  on  the  controlling  shoals  being  from  18  to  20 
inches.  In  extreme  low  water  the  depth  on  the  controlling  shoals  gets 
as  small  as  12  inches.    This,  however,  is  a  rare  occurrence. 

The  obstructions  to  navigation  in  this  part  of  the  stream  are  snags, 
drifts,  overhanging  timber,  and  shoals. 

The  removal  of  the  snags,  overhanging  timber,  and  drifts  would 
render  available  to  navigation  all  the  water  found  in  the  stream,  viz,  a 
depth  of  18  to  20  inches,  in  ordinary  low  water. 

The  prospective  commerce  of  the  stream  would  not,  in  my  opinion, 
justify  an  attempt  to  increase  these  low- water  depths. 

No  steamboats  attempt  now  to  navigate  this  stream.  The  Little 
Eock  and  Memphis  Eailway  Bridge  is  an  obstruction  to  through  navi- 
gation. If  the  river  was  thoroughly  cleaned  there  might  be  business 
for  a  few  months  in  the  year  for  a  steamboat  between  the  above  bridge 
and  James  Ferry. 

There  is  a  scope  of  finely  timbered  country  bordering  Cache  Eiver, 
and  with  an  improved  river  this  timber  could  be  profitably  placed  on 
the  market.  After  the  timber  is  exhausted  agricultural  pursuits  will 
probably  increase  and  make  commerce. 

In  my  opinion  Cache  River  is  worthy  of  improvement  by  the  usual 

snagging  operations  from  the  mouth  to  James  Ferry,  a  distance  of  79 

miles.    In  my  opinion  a  survey  of  Cache  River  is  not  necessary  to  the 

preparation  of  a  project  and  estimate. of  cost  of  improvement  proposed. 

Very  respectfully,  your  obedient  servant, 

Wm.  L.  Sibert, 
First  Lieut  of  JSTigineers. 

Brig.  Gen.  Wm.  P.  Crajghill, 

Chief  of  Engineers^  U,  8.  A. 

(Through  the  Division  Engineer,  Southwest  Division.) 

[First  Indoraemont.] 

U.  S.  Engineer  Office,  Southwest  Division, 

New  York^  August  22y  1895. 
Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States  Army. 
For  the  reasons  stated  within  I  concur  with  Lieutenant  Sibert  in  the 
opinion  that  Cache  River  is  worthy  of  improvement  by  the  United  States 
to  the  extent  of  clearing  the  channel  of  snags,  etc.,  for  a  distance  of  79 
miles  from  its  mouth.  It  is  also  stated  that  a  survey  is  not  necessary 
to  the  preparation  of  a  project  and  estimate  of  cost  of  improvement 
proposed. 

Henry  M.  Robert, 
Colonelj  Corps  of  Erigineers^  Division  Engineer. 


rrport  op  mr.  p.  r.  van  frank,  assistant  snginker. 

May  27, 1895. 

Sir:  I  compliance  with  verbal  orders  I  have  the  honor  to  make  the  following 
report  of  Cache  Kiver: 

At  the  time  of  the  examination  the  river  was  from  3  to  4  feet  above  low  water, 
therefore  the  low- water  depths  and  widths  are  from  hearsay  evidence. 

From  Riverside  to  one-half  mile  above  Grays  Bridge  the  river  varies  ^eatlyin 
width,  sometimes  being  about  130  feet  wide,  and  again  not  over  40  feet  wide.  The 
average  width  is  probably  about  80  feet.  The  wide  places  are  more  in  the  nature  of 
lakes  than  of  river,  having  very  little  current  at  3-foot  stage  and  none  at  low 
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water.  The  narrow  places  are  the  connections  between  the  lakes,  and  have  good 
cnrrent  at  3-foot  stage.  The  depth  of  water  in  the  lakes  is  good,  averaging,  as  it 
does,  abont  6  feet  at  low  water.  But  in  the  connections  between  the  lakes  the  low- 
water  depth  gets  as  small  as  8  inches,  with  a  low-water  width  of  20  to  40  feet. 
There  are  nine  such  places  in  this  reach  of  7^  miles,  but  as  three  of  these  lie  within 
one-eighth  of  a  mile,  they  might  be  considered  ns  one,  making  the  shoals  that  have 
less  than  1  foot  of  water  six  in  number.  These  lake  connections  are,  as  a  rule,  very 
crooked  as  well  as  narrow,  at  one  place  making  a  complete  s  within  300  feet.  The 
Bald  Knob  Branch  of  the  St.  Louis,  Iron  Mountain  and  Southern  Railway  crosses 
this  reach  4  miles  below  Riverside  with  a  pile  bridge,  bents  14  feet  apart,  and  at 
nine  places  the  river  is  entirely  blocked  with  fallen  timber  and  drift;  at  many 
other  places  nearly  so. 

At  one-half  mile  above  Grays  Bridge  a  better  river  is  found,  the  low- water  width 
bein|^  about  135  feet,  with  a  depth  not  less  than  8  feet  and  the  bends  easy.  This 
continues  for  a  distance  of  2  miles,  at  which  point  the  river  divides  at  what  is  called 
"The  Prongs.''  The  smaller  of  **The  Prongs"  has  a  low- water  depth  of  about  6 
inches  and  low- water  width  of  about  8  feet;  the  larger,  a  depth  of  about  10  inches 
and  low- water  width  of  about  20  feet.  Below  '^  The  Prongs  "  tnere  are  about  2  miles 
of  wide  river,  when  it  again  is  very  crooked,  irregular  in  widths  and  depths,  to  the 
vicinity  of  the  Gregory  Branch  Bridge  of  the  White  and  Black  River  Valley  Railway. 
From  this  point  down  the  river  is  freer  of  drift  and  overhanging  timber,  and  from 
Bayon  Caclio  t.o  the  mouth  the  river  is  moro  uniform  in  width,  the  bends  much 
easier,  and  the  pools  are  longer,  being  from  4  to  10  miles  iu  length.  In  this  reach  of 
abont  76  miles  there  are  four  shoals  that  have  an  ordinary  low- water  depth  of  18  to 
20  inches  and  a  low- water  width  of  about  130  feet.  In  extreme  low  waters  these 
get  BB  low  as  12  inches,  but  this  is  a  rare  occurrence. 

The  banks  throughout  the  river  are  low,  being  from  3  to  5  feet  above  low  water 
between  Riverside  and  Grays  Bridge;  5  to  7  feet  above  low  water  between  Grays 
Bridge  and  Bayou  Cache,  and  from  10  to  14  feet  above  low  water  from  Holly  Ridge 
to  the  mouth  of  the  river.  There  are  exceptions  to  these  heights  at  places  where  the 
river  ^touches  the  high  ground  bordering  the  bottom.  The  overflow  begins  to  fill 
the  bottom  at  a  stage  4  feet  above  low  water  in  the  vicinity  of  Riverside.  This  line 
gradually  rises  until  it  obtains  a  height  of  about  10  feet  in  the  vicinity  of  Fort  May- 
berry,  from  which  point  to  the  mouth  there  is  very  little  increase  in  Ms  height. 
The  bottom  and  average  overflow  width  varies  from  three-fourths  to  one  and  one- 
half  miles  between  Riverside  and  Gregory  Branch  Bridge;  from  Bayou  Cache  to  the 
mouth  it  varies  all  the  way  ft'om  5  to  10  miles,  an  average  width  being  about  7  miles. 
Above  Bayon  Cache  fhe  difference  between  high  and  low  water  is  about  12  feet. 
Below  this  point  the  high  waters  of  Cache  are  affected  by  those  of  White  River,  the 
high  waters  of  the  latter  finding  a  partial  outlet  into  Cache  River  through  the 
bayon.  At  Mayberry  the  difference  is  about  18  feet,  which  is  about  the  difierence 
until  below  the  Little  Rock  and  Memphis  Railroad  Bridge,  whera  it  sometimes 
reaches  a  height  of  25  feet,  due  to  the  backwater  from  White  River. 

The  lands  bordering  on  Cache  Bottom  are  very  fertile,  and  before  the  extension 
and  consolidation  of  the  railway  systems  depended  upon  this  river  for  means  of 
transportation,  and  for  a  number  of  years  three  boats  were  regularly  in  this  trade, 
running  up  to  Grays  on  ordinary  high  water,  and  to  Gages  Point  on  medium  stages. 
The  Little  Rock  and  Memphis  Railroa<l  caused  the  boats  to  withdraw  from  the  Mem- 

Shis  run,  after  which  a  small  steamer  was  run  between  the  Little  Rock  and  Memphis 
iridge  and  the  head  of  navigation. 

This  boat  passed  out  of  existence  when  the  White  and  Black  River  Valley  Railroad 
and  the  Bald  Knob  Branch  of  the  Iron  Mountain  and  Southern  were  completed.  Of 
late  years  the  river  has  been  used  for  rafting  purposes,  but  now,  on  account  of  the 
long  wagon  haul  from  some  of  the  principal  plantations  and  high  freight  rates, 
there  is  being  an  effort  made  to  get  another  boat  in  the  river.  The  business  of  this 
boat  will  be  confined  mostly  to  the  transportation  of  sawmill  products,  but  it  is 
estimated  that  from  the  eight  old  steamboat  landings  between  Bayou  Cache  and  the 
Little  Rock  and  Memphis  Railroad  1,800  bales  of  cotton  and  900  tons  of '  seed  will 
also  be  handled  as  outgoing  freights.  The  incoming  freights  would  probably  be  of 
small  amount,  consisting  of  supplies  for  timber  camps  and  two  or  three  plantations. 
With  an  improved  river  the  outgoing  timber  business  would  probably  be  quite  large, 
as  there  is  a  scope  of  heavily  timbered  country  (17  miles  wide  by  36  miles  long,  air 
line  measnrements)  depending  upon  this  river  for  transportation. 

Between  Riverside  and  James  Ferry  the  river,  in  ray  opinion,  is  not  worthy  of 
improvement  further  than  that  for  rafting  at  high  stages,  which  continue  about 
th^e  months  each  year.  It  is  not  at  all  probable  that  pLintation  products  would 
seek  river  transportation  between  these  points,  as  the  plantations  are  in  close  touch 
witibtwo  lines  of  railways. 

Below  James  Ferry  (79  miles  above  the  mouth)  it  is  more  difficult  to  reach  the  only 
railroad  paralleling  the  Cache  River.    Ordinary  low  waters  give  a  controlling  depth 
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of  18  to  20  incheB  for  about  three  months  during  the  year;  the  banks  are  stable  and 
the  obstructions  (excepting  the  four  shoals  before  mentioned)  are  removable  by  ordi- 
nary snagging  operations.  It  is  my  opinion  that  timber  interests  alone  warrant  these 
operations,  having  in  view  tbe  improvement  of  navigation  at  ordinary  low  water, 
and  that  depths  sufficient  for  eight  to  nine  months'  navigation  each  year  will  be  pro- 
cured thereby.     •     •    • 

The  Little  Rock  and  Memphis  Railway  Bridge  (31  miles  above  the  mouth)  is  an 
obstruction  to  through  navigation.  It  has  in  it  a  30-foot  drift  span,  a  clear  height 
above  ordinary  high  water  of  about  4  feet,  and  a  clear  height  above  extreme  low 
water  of  26.6  feet.  The  railway  company  has  in  times  past  lifted  this  span  to  permit 
the  passage  of  boats,  but  this  has  always  been  accompanied  with  a  delay  of  irom  two 
to  three  days. 

There  has  been  very  little  rafting  on  the  river  during  this  year,  on  account  of  the 
continued  low  water.  There  is  a  large  amount  of  timber  now  down  ready  for  rafting, 
but  it  was  impracticable  to  get  the  amount.  Large  quantities  of  timber  from  this 
river  are  rafted  to  New  Orleans.  Of  this  no  report  is  obtainable.  So  far  as  could 
be  accurately  obtained  11,200  tons  of  saw  logs  and  417  tons  of  railroad  ties  is  the 
amount  of  rafting  done  within  the  last  year. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

P.  R.  Van  Frank,  Jr., 


First  Lieut.  Wm.  L.  Sibert, 

Corps  of  Engineers^  U.  S,  A, 


Assistant  Enffineer. 


V13. 

PRELIMINARY  EXAMINATION  OF  ST.  FRANCIS  RIVER.  FROM  THE  SUNK 
LANDS  TO  GREENVILLE,  MISSOURI. 

United  States  Engineer  Office, 

Mount  Neho^  ArTc.,  July  27^  1895. 

Sir:  I  have  the  honor  to  submit  the  following  report  on  examination 
of  St.  Francis  River  from  the  Sunk  Lands  to  Greeilville,  Mo.,  made  in 
accordance  with  river  and  harbor  a<jt  of  August  17, 1894. 

Examinations  were  made  of  this  stream  in  1873  and  1881.  The  report 
on  the  examination  made  in  1873  will  be  found  in  the  Annual  Keport  of 
the  Chief  of  Engineers  for  that  year,  page  477.  The  report  on  the 
examination  made  in  1881  will  be  found  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  that  year,  page  1481 .  Both  of  these  are  detailed 
reports,  and  since  the  conditions  are  practicaUy  the  same  as  they  were 
then,  except  that  some  snags  and  drifts  have  been  removed,  rendering 
navigation  more  easy  at  medium  and  high  stages  of  water,  it  was  not 
deemed  necessary  to  examine  the  entire  stream.  Such  an  examination 
would  have  been  merely  a  duplication  of  records. 

The  details  as  to  the  source,  course,  and  varying  widths  of  the  stream 
are  recorded  in  the  reports  referred  to  above. 

I  made  an  examination  of  that  part  of  the  stream  from  Chalk  Bluff  to 
near  the  Dunklin  County  Cut-off,  a  distance  of  about  25  miles.  This 
examination  was  made  when  the  water  was  at  a  low  stage,  thus  ena- 
bling me  to  see  a  characteristic  stretch  of  the  river  when  navigation  was 
most  interfered  with. 

Kennett  Landing  is  ordinarily  considered  the  head  of  the  Sunk  Lauds. 
From  there  to  Greenville,  Mo.,  is  128  miles.  The  obstructions  to  navi- 
gation are  snags,  drifts,  overhanging  timber,  and  shoals. 

In  my  opinion  the  commerce  to  be  developed  on  this  stream  would 
not  justify  any  attempt  at  improvement  other  than  that  made  by  the 
usual  snagging  operations.  If  all  the  snags,  etc.,  were  removed  from 
Chalk  Bluff' to  the  head  of  the  Sunk  Lauds  (28  miles)  and  the  river  con 
fined  to  one  channel,  there  would,  in  my  opinion,  in  ordinary  seasons, 
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be  a  lev- water  depth  of  2  feet  available  for  Davigation.  Considerable 
bnsine^  3an  be  done  on  that  depth  with  the  small  boats  and  barges  in 
use  in  t'  .s  stream. 

Fromi  Chalk  Blnff  to  Poplin,  Mo.,  a  distance  of  56  miles,  there  is 
some  c  mmerce,  principally  the  transportation  of  timber  by  boats  and  in 
rafts,  .t  medium  and  high  stages  of  water.  Above  Poplin,  Mo.,  there 
is  sr  lie  rafting.  The  commerce  of  this  stream  for  the  last  fiscal  year 
w- ,  23,326  tons,  principally  timber  in  its  various  forms.  In  my  opinion 
:^r.-^rancis  Eiver  above  the  Sunk  Lands  is  worthy  of  the  following 
impr(sjements: 

To  thoroughly  clear  the  river  of  snags,  drifts,  and  overhanging  tim- 
ber from  the  head  of  the  Sunk  Lands  to  Chalk  Bluff,  28  mileA,  and  to 
confine  the  river  to  one  channel.  To  remove  those  snags,  drifts,  and 
overhanging  timber  that  would  interfere  with  navigation  at  medium 
and  high  stages  from  Chalk  Bluff  to  Poplin,  Mo.,  a  distance  of  56  miles. 

In  my  opinion,  a  survey  of  that  portion  of  St.  Francis  River  under 
consideration  is  not  necessary  to  the  preparation  of  a  project  and  esti- 
mate of  cost  of  improvement  proposed. 

Very  respectfully,  your  obedient  servant, 

Wm.  L.  Sibert, 
First  Lieut,  of  Engineers, 

Brig.  Gen.  Wm.  P.  Craighill, 

Chief  of  Engineer  ft  J  U.  8,  A. 

(Through  Col.  H.  M.  Robert,  Corps  of  Engineers,  Division  Engineer, 
Southwest  Division.) 

[First  indorftement.] 

U.  S.  Engineer  Office,  Southwest  Division, 

New  York^  August  22^  1895. 
Respectfully  forwarded  to  the  Chief  of  Engineers,  U.  S.  Army. 
For  the  reasons  stated  within  I  concur  in  the  opinion  of  Lieutenant 
Sibert,  that  the  St.  Francis  River,  above  the  Sunk  Lands,  is  worthy  of 
improvement  by  the  United  States,  to  the  extent  of  clearing  the  chan- 
nel of  snags,  etc.,  as  far  as  Poplin,  Mo. 

It  is  also  stated  that  a  survey  is  not  necessary  to  the  preparation  of 
a  project  and  estimate  of  cost  of  improvement  proposed. 

Henry  M.  Robert, 
Colonel^  Corps  of  Engineers^  Division  Engineer. 


APPENDIX  W. 


REMOVING  SNAGS  AND  WRECKS  FROM  MISSISSIPPI  RIVER;  IMPROVE- 
MENT OF  MISSISSIPPI  RIVER  BETWEEN  THE  OHIO  AND  MISSOURI 
RIVEP^,  OF  HARBOR  AT  ST.  LOUIS,  MO.,  AND  OF  KASKASKIA  RIVER, 
ILLINOIS. 


REPORT  OF  MA  J,  CHAS.  J,  ALLEN,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  SO,  1895,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 


1.  RemoYing  snags  and  wrecks  from  Mis- 

sissippi River. 

2.  Mississippi  River  between  Ohio  and 

Missouri  rivers. 


3.  Harbor  at  St.  Lonis,  Mo. 

4.  Kaskaskia  River,  Illinois. 


United  States  Engineer  Office, 

8t.  Louis,  Mo.,  July  6, 1895. 
General  :  I  have  the  honor  to  transmit  herewith  the  annual  reports 
for  the  works  under  my  charge  for  the  fiscal  year  ending  June  30, 1895. 
Very  respectfully,  your  obedient  servant, 

Chas.  J.  Allen, 
Major,  Corps  of  Engineers. 
Brig.  Gen.  Wm.  P.  Craighill, 

Chief  of  Engineers,  U.  8.  A. 


W  I. 

REMOVING  SNAGS  AND  WRECKS  FROM  MISSISSIPPI  RIVER. 

Before  this  work  was  inaugurated  the  navigation  of  the  river  was 
very  much  interfered  with  by  numerous  snags,  logs,  etc.,  which  had 
lodged  in  the  channel,  and  to  which  a  new  accession  was  brought  down 
on  each  rise  of  the  river,  thus  constantly  adding  new  and  unknown 
obstructions  to  those  already  there.  A  large  number  of  wrecks,  dan- 
gerous to  navigation,  also  occupied  the  channel.  For  the  removal  of 
these  obstructions  appropriations  were  made  as  early  as  1824,  and  the 
project  adopted  consisted  of  building  boats  suitable  for  removing  the 
snags,  etc.,  and  operating  them  whenever  the  stage  of  water  was  favor- 
able for  the  work  and  funds  were  available. 

The  total  amount  expended  for  this  purx)ose  can  not  be  definitely 
given,  as,  previous  to  the  appropriations  made  by  act  of  March  3, 1879, 
a  general  amount  was  appropriated  to  be  applied  to  several  streams  as 
their  needs  required. 

2043 
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Congress,  by  act  of  March  3, 1879,  appropriated  the  first  specific  som 
for  removing  snags,  wrecks,  etc.,  from  the  Mississippi  Kiver,  and  that 
appropriation  was  followed  by  others  antil  1888,  when,  by  the  act  of 
August  11  of  that  year,  an  annual  expenditure  not  to  exceed  tlOO^OOO 
for  this  purpose  was  authorized.  Under  that  act  operations  have  since 
been  carried  on  annually. 

The  two  snag  boats,  the  H.  G.  Wright  and  the  J.  N.  Macombj  after 
undergoing  some  minor  repairs  during  the  spring  of  1894,  proceeded 
upon  their  annual  work  of  removing  obstructions.  The  Wright^  under 
command  of  Capt.  R.  B.  Birch,  commenced  work  on  July  21, 1894,  and 
operated  continuously  between  the  mouth  of  the  Missouri  Eiver  and 
Memphis,  Tenn.,  until  March  last,  when,  having  thoroughly  removed 
obstructions  in  that  extent  of  river,  it  returned  to  St.  Louis,  from  which 
point  it  proceeded,  April  8,  to  Mound  City,  where  it  was  docked  in 
order  to  have  its  hull  replated,  a  contract  for  that  work,  to  be  completed 
on  or  before  August  1, 1895,  having  been  made  with  the  Iowa  Iron 
Works,  of  Dubuque,  Iowa.    The  contract  was  dated  March  13, 1895. 

The  Macombj  under  command  of  Capt.  A.  11.  Stewart^  began  work 
July  12, 1894,  and  operated  continuously  between  Memphis  and  Bayou 
Sara,  Louisiana,  thoroughly  clearing  the  channel  of  obstructions  to 
navigation.  The  Macomb  returned  to  St.  Louis  March  14, 1895,  and 
then  proceeded  to  lay  up  at  Bushberg,  Mo.,  for  overhauling  and  minor 
repairs. 

The  Wright  was  built  in  1880,  and  the  Macomb  in  1874.  They  were 
both  designed  and  built  by  Mjyor  (now  Lieutenant-Colonel)  Suter,  of 
the  Cori)s  of  Engineers.  The  following  general  description  of  the 
Macomb  and  of  its  method  of  operating  will  answer  for  both  boats,  the 
Wright  only  differing  from  the  Ma^comb  in  having  the  benefit  of  som« 
improvements  suggested  by  experience. 

The  boat  is  of  iron,  178  feet  long  and  90  feet  wide  over  wheel  guards; 
it  has  twin  bows  separated  by  an  open  space  12  feet  wide,  called  a  well, 
which  extends  65  feet  aft  from  the  stems.  The  speed  of  the  boat  is  S^ 
miles  per  hour  in  still  water  with  engines  of  600  horsepower.  A  steel 
butting  beam  22  feet  long,  7  feet  wide,  and  16  inches  thick  spans  the 
space  between  the  bows  near  the  stems  at  the  surface  of  the  water. 
The  end  of  a  snag  is  lifted  onto  this  beam  by  means  of  a  sweep  chain 
which  is  hung  as  a  loop  from  one  stem  to  the  other,  or  by  means  of 
tackle  hung  from  sheer  poles  which  stand  over  the  beam  like  the 
letter  A.  Four  steam  capstans,  each  capable  of  a  direct  pull  of  35  tons 
and  a  speed  of  30  feet  per  minute,  supply  the  power  for  operating  the 
appliances  and  also  for  pulling  the  snag  in  its  inclined  position  upon 
the  beam.  To  aid  in  this  there  is  added  a  powerful  purchase  fitted 
with  a  cast-iron  drum,  winding  a  chain  with  links  made  of  iron  2^  inches 
in  diameter.  This  chain  is  tested  at  75  tons,  but  is  often  broken  in 
the  work  to  which  it  is  subjected.  The  combined  pulling  power  of  this 
purchase  and  the  four  capstans  is  215  tons;  but  this  is  quite  insignifi- 
cant when  compared  with  the  work  accomplished  by  butting,  using  the 
whole  boat  as  a  hammer  of  800  tons  weight.  The  snag  being  drawn 
upon  the  beam  and  an  after  roller,  which  also  bridges  the  well,  it  is 
sawn  into  logs  by  powerful  steam  saws,  one  working  over  the  roller 
and  one  over  the  forward  edge  of  the  butting  beam.  The  after  saw 
reduces  the  body  of  the  tree  to  logs  that  are  dropped  anywhere,  as  they 
will  float  away,  but  the  large  root,  matted  with  clay  and  gravel  and 
sometimes  20  feet  in  diameter  by  3  or  4  feet  thick,  is  carefully  dropped 
into  some  deep  hole  or  a  place  well  out  of  the  channel  of  the  river. 

In  cases  of  great  difficulty  the  hydraulic  jet  and  dynamite  are  occa- 
sionally employed  as  auxiliaries  in  loosening  the  root  of  the  snag. 
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The  amount  of  work  accomplished  by  the  two  boats  during  the  past 
fiscal  year  is  given  in  the  following  table : 


Name  of  snag  boat. 


Snags 
palled. 


H.G.Wright. 
J.  K.  Macomb 

Total... 


1.365 
1,942 


Leaning 
trees  cut. 


10,666 
6,664 


3, 307  I      17,  520 


Drift 

piles 

removed. 


Wrecks  i  Miles 
remove<l.      run. 


8 
14  ' 


22  , 


3       16,402 


The  wrecks  which  were  removed  by  the  Wright  are  as  follows  : 

At  Island  No,  40. — A  coal  barge  was  entirely  removed  from  the  chan- 
nel by  dynamite  and  the  aid  of  a  diver,  January  3  to  9, 1895. 

At  Cape  Oirardeau, — The  wreck  of  the  steamer  Albert  8.  Willis  was 
removed  from  the  channel  March  17  to  20,  1895;  the  boilers  and  most 
of  the  machinery  were  recovered  and  brought  to  St.  Louis. 

At  8t.  Oenevieve. — A  barge  belonging  to  the  Southern  Lumber  and 
Transportation  Company,  which  was  sunk  and  abandoned  by  the 
steamer  Polar  Wave^  was  partially  destroyed  and  the  parts  dangerous 
to  navigation  removed  March  23, 1895. 

The  trees  referred  to  are  generally  leaning  timber  in  bends  of  the 
river,  or  trees  that  are  liable  to  fall  into  the  stream  and  become 
obstructions. 

An  annual  appropriation  of  an  amount  not  to  exceed  $100,000  having 
been  made  for  the  work,  the  snag  boats  will  patrol  the  river  whenever 
necessary,  in  order  to  keep  the  channel  free  from  obstructions  such  as 
snags,  logs,  drift  piles,  leaning  trees,  and  such  small  wrecks  as  they 
may  occasionally  be  enabled  to  handle.  The  removal  of  large,  heavy, 
or  numerous  wrecks  *by  the  snag  boats  is  not  contemplated,  the  boats 
not  being  built  for  such  purpose  or  for  wrecking.  The  removal  of 
wrecks  from  the  channels  in  general  is  provided  for  by  a  specific  act 
of  Congress. 

Amount  expended  on  this  work  to  July  1, 1894,  under  all  specific 
and  annual  appropriations,  including  that  of  March,  1879,  $1,019,010.46. 

Amount  expended  on  the  work  during  the  fiscal  year  ending  June  30, 
1895,  $78,270.52,  a  detailed  statement  of  which  expenditure  is  given  in 
the  accompanying  Tables  Nos.  1  and  2.  This  work  was  all  done  by 
hired  labor. 

The  work  accomplished  by  the  snag  boats  is  of  great  benefit  to  the 
navigation  of  the  river.  Formerly  the  sinking  of  steamboats  by  run- 
ning on  ^ags  was  of  frequent  occurrence,  but  since  the  snag  boats  have 
been  regularly  at  work  such  wrecks  are  seldom  heard  of. 

It  is  proposed  during  the  coming  fiscal  year  to  continue  the  work  of 
the  snag  boats,  as  provided  for  in  the  act  of  1888. 

During  the  past  fiscal  year  several  boats  w^ere  damaged  or  sunk  on 
the  river  between  the  mouth  of  the  Missouri  and  Bayou  Sara,  Louisiana, 
especially  during  the  extreme  low- water  season  of  1894,  but  they  either 
struck  sandbars,  or  rolling  stumps,  or  obstructions  other  than  snags. 

For  statistics  of  commerce  benefited  by  the  snag-boat  operations  ref- 
erence must  be  made  to  the  statistics  of  the  Mississippi  Biver  from  the 
mouth  of  the  Missouri  Eiver  to  !N^ew  Orleans. 

For  an  account  of  the  work  of  replating  and  repairing  the  hull  of  the 
E.  0.  Wright,  attention  is  invited  to  the  rejwrt  herewith  of  First  Lieut. 
Chester  Harding,  Corps  of  Engineers. 
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Jppropriatiana  made  hy  Congress  far  removing  ohstruotions  in  Mississippi  Biver. 


By  act  of— 

March  3, 1879 $100,000.00 

June  U,  1880 100,000.00 

March  3,1881 80,000.00 

March  2, 1882 85,000.00 

July  5,  1884* 72,950.63 

Augusts,  1886 56,250.00 

Augustll,  1888 100,000.00 


For  fiscal  year  ending — 

June  30,  1890t $49,089.17 

June  30,  1891 92,720.97 

June  30,  1892 98,250.00 

June  30,  1893 96,497.23 

June  30,  1894 88,252.46 

June  30,  1895 100,000.00 

Total 1,119,010.46 


The  headouarters  of  the  snag  boats  is  in  St.  Louis,  which  is  the  nearest  port  of 
entry  and  wnich  is  in  the  collection  district  of  New  Orleans. 
The  amount  of  customs  collected  at  St.  Louis  during  the  fiscal  year  was $1,197,346.70. 
The  amount  of  internal  revenue  collected  was  $7,388,503.13. 

Money  statement. 
Amount  to  be  drawn  under  section  7,  act  of  August  11, 1888 $100, 000. 00 

June  30, 1895,  amount  exx>ended  during  fiscal  year 78, 270. 52 

June  30, 1895,  outstanding  liabilities $4, 054. 45 

June  30, 1895,  amount  covered  by  uncompleted  contracts  t 17, 675. 03 

21,729.48 

July  1,  1895,  amount  available  for  fiscal  year  1895-96 100,000.00 


Abstract  of  proposals  for  replating  U.  S.  snag  boat  H.  G,  Wright^  received  in  response  to 
advertisement  dated  January  ^/,  1895^  and  opened  February  ^0,  1896 ^  by  Maj.  CnarlesJ, 
Allen,  Corps  of  Engineers,  at  St.  Louis,  Mo. 


No. 


Name  and  address  of  bidder.  I  Anioimt. 


Iowa  Iron  Works,  Dubuque,  Iowa '        $22. 900 

Cincinnati  Marine  Railway,  Cincinnati,  Ohio !         23. 300 


No  seals  to  signatures  of  guarantors  of  bid  No.  1. 
No  seals  to  signatures  of  bidders  of  bid  No.  2. 
Bid  No.  1,  lowest,  acceptance  recommended. 

Amount  available,  $22,900,  from  the  continuous  annual  appropriation  of  $100,000 
made  by  act  of  August  11,  1888. 

• 
*This  appropriation  was  for  $75,000,  $72,950.67  of  which  was  used  on  this  work, 
t  Section  7,  act  of  August  11,  1888,  provides  for  a  yearly  appropriation  of  $100,000, 

or  as  much  thereof  as  may  bo  necessary,  for  the  purpose  of  removing  snags,  wrecks, 

and  other  obstructions  from  the  Mississippi  River. 
t  The  contract  for  replating  the  U.  S.  snag  boat  H.  G,  Wriaht,  amounting  to  $22,900, 

will  be  paid  partly  from  this  year's  appropriation  and  partly  from  the  appropriation 

for  fiscal  year  1895-96. 
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Taule  No.  1,— Detailed  statement  of  expenditures  made  in  connection  toith  the  work  of 
removing  obstructions  in  Mississippi  River  during  fiscal  year  2895,  a«  required  by  section 
7  of  the  river  and  harbor  act  ofJugust  11, 1888. 


Month.  I  Voucher. 


To  whom  paid. 


For  what  paid. 


.  Amount. 


1804. 
July.. 


Aug. 


66 
106 
116 
117 
118 
7 
8 
22 

24 
26 
56 
67 
58 
59 
60 
61 
62 
63 
64 
66 
66 
67 
68 
G9 
70 
71 
72 
73 
74 
75 
76 
77 
78 
70 
80 
81 
82 
83 
84 
85 
86 
87 
88 
80 

00 
01 
02 

04 

05 

96 

07 

08 

00 

103 

104 

106 

107 

108 

6 

54 

55 

56 

57 

58 

50 

60 

01 

62 

63 

64 

65 

66 

67 

68 

60 


Western  Union  Telegraph  Co Telegrams . 

Chas.  J.  Allen, mi^or,  Corps  of  Engineers.   Mileage  . 

Hired  men Services. 

....do ' do 

do I do 

— do do 

— do I do 

Chester  Harding,  lieutenant,  Corps  of  I  Mileage 

Engineers.  | 

E.  E.  Fumey '  Services 

E.  J.Spencer Electric-light  plant. 

""  Outfit  and  supplies. 

Subsistence 

do. 


Anchor  Line  Store 

Gust.  Bischoff 

RBush 

M.M.Buok&Co 

Big  Muddy  Coal  and  Iron  Co 

Cairo  City  Coal  Co 

Consolidated  Coal  Co.  of  St.  Louis 

Crown  Coal  and  Tow  Co 

H.L.F0Z&C0 

Henry  A.  Koettker 

Chas.  Kney 

John  Lowell 

Matt  Monaghan  &  Co 

G.E.Mels8ner 

J.S.MerrellDrugCo 

Newcomb  Bros.  Wall  Paper  Co. ... 

Peter  Nicholson  Sl  Sons 

David  Nicholson 

Page  &  Tol  kacz 

Rout.  D.  Patterson  Stationery  Co. . 

PittsburgCoal  Co 

St  Louis^ectricol  Supply  Co 

J.  D.  Streett  &  Co 

SimmoDS  Hardware  Co 

Schulz  Belling  Co 

Scarritt  Furniture  Co 

£.B.Stowe&Co 

Ward  Bros 

James  Ward  &  Son 

WhitehkW  Bros . 


Copper,  etc  . 


The  Albert  Webb  Supply  Co 

Wrought  Iron  Bange  Co 

Western  Iron  and  Supply  Co 

Chester  Harding,  second  lieutenant,  Corps 
'  of  Engineers. 

do 

Excelsior  Mannfactnrinff  Co 

Huse  &  Loomis  Ice  ana  Transportation 
Co. 

Jos.  Hirsch 

L.S.Koerber 

Oscar  Sets 

Natchez  Ice  Co 

Peatross,  Cameron  &  Co 

Thos.  Sexton  &  Co 

Hired 


.do. 
.do. 
-do. 
.do. 


St.  Louis  and  New  Orleans  Anchor  Line. . 

Anchor  Line  Store 

M.M.Buck  &  Co 

Gust.  Bischoff. 


Big  Muddy  Coal  and  Iron  Co 

Cairo  City  Coal  Co 

Consolidated  Coal  Co.  of  St  Louis 

Crown  Coal  and  Tow  Co 

Samuel  Cupples  Woodenware  Co 

J.  H.  Coffin  &  Co 

Geo.  G.  Fairham  &  Bro 

Jos.  Hirsch 

Huse  &  Loomis  Ice  and  Transportation  Co. 
Henry  A.  Koettker 


do 

do 

do 

Manila  rope,  etc  . . 

Subsistence 

do 

do 

do 

do 

Medicines 

Molding 

Subsistence 

do 

Stovepipe,  etc 

Stationery 

Coal 

Lamp  shades,  etc. 

Oil 

Chain,  etc 

Leather  belt 

Mattresses 

Subsistence 

.....do 

Supplies 

White  lead,  etc . . . 

Iron  pipe 

Castings 

Gas  pipe  dies 

Mileage 

do 

Castings 

Ice 


Chas.Eney ! do  . 

L.  S.  Koeroer do  . 

Matt  Monaghan  &  CoMtii  11  ittiti  till*  •••]•■  ••.do  . 


Subsistence 

do 

do 

Ice,  etc 

Coal 

Outfit 

Services 

do 

....do 

....do 

do 

Freight  charges . . . 

Chain 

Outfit 

Subsistence 

Coal 

do 

do 

do 

Rope 

Outfit  and  supplies. 

Subsistence 

.....do 

Ice 

Subsistence 


$0.48 

4.00 

1,681.60 

276.66 

553.00 

1,635.33 

101.84 

12.00 

100.00 

067.60 

18.41 

223.76 

5.20 

13.70 

107.00 

102.50 

6.50 

8L00 

235.06 

173.04 

28.44 

51.64 

55.05 

12.65 

27.00 

6.00 

73.76 

75.70 

12.50 

2.85 

330.00 

8.25 

27.56 

1.18 

41.58 

2.04 

645.84 

27.37 

45.81 

27.60 

8.57 

16.00 

1.13 

43.28 

10.80 

8.30 

40.00 

20.00 

44.45 

14.60 

23.00 

70.00 

5.20 

300.00 

1,771.00 

308.00 

1,855.00 

346.00 

0.76 

8.78 

8.20 

100.55 

172.50 

278.40 

165.00 

70.00 

161.60 

86.36 

8.75 

81.28 

55.41 

63.85 

37.38 

87.^ 

150.12 
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Table  No.  I,— Detailed  statemeHt  of  expendUuree,  etc — Oontinaed. 


Month.  Voucher. 


1004. 
Sept.. 


Oct.... 


No 


Dec... 


2 
8 
4 

5 

6 

fi9 

70 

71 

72 

05 

06 

07 

08 

121 

122 

123 

1 

•2 


120 

lao 

131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
111 
142 
143 
144 
145 

146  ' 


149 

150 

151 

152 

153 

154 

155 

156 

157 

158 

150 

160 

161 

162 

163 

164 

168 

213 

1 

2 

11 

12 

14 

25 

110 
111 
112 


To  whom  paid. 


For  what  paid. 


70  Peter  KioholMn  &  SoBi 

71  K.  O.  Kelson  Manofacturing  Co 

72  NatchejB  Ice  Co 

73  PittaburgCoalOo 

74  Valentine  Reeoh 

75  Scarritt  Furniture  Co 

76  Smith  Torrence 

77  Evaoder  Williams&Co 

78  Walterdt  Co 

70     Chester  Harding.aecond  lieutenant,  Corps 

of  Engineers. 

Hired  men 

....do 

do 

....do 

...do 

E.J.Spencer 

Peatross,  Cameron  &  Co 

James  A.  Tai^n 

Chickasaw  Iron  Worlss 

Western  Union  Telegraph  Co 

Cairo  City  Coal  Co 

Walter  &  Co 

Valentine  Sesch 

Hired  men 

...do 

...do 

.-..do 

....do 

Chester  Harding,  second  lieutenant,  Corps 

of  Engineers. 

Anchor  JLine  store 

Berton  &  Werner 

Big  Muddy  Coal  and  Iron  Co 

M.M.Buck  ScCo 

Baldwin,  Knowlton  &  Lake 

J.  H.  Coffin  &Co 

D.Crawford  &  Co 

Samuel  Cupples  Wooden  ware  Co 

Consolidate  Coal  Co.  of  St  Louis 

Drey  &  Kahn 

Ewald  Iron  Co 

Flachman  &.  Matthews 

Geo.  G.  Fairham  &  Bro 

Glidden  Varnish  Co 

J  OS.  Hirsch 

Horn  &  Co 

Huse  &,  Loomis  Ice  and  Transportation 

Co. 
^-^     J.F.Irvine  &  Son 

147  I  L.  S.Koerber 

148  Chaa.  Kney 

Leonard  &  Ellis 

Matt  Monagban  &  Co — 

Meyer  Bros.  Drug  Co 

A.  Moll  Grocer  Co 

Natchez  Ice  Co 

National  Tube  Works  Co 

The  Oliver-Finnie  Grocer  Co 

Paddock-Hnwley  Iron  Co 

Peatross,  Cameron  &,  Co 

IMltHburg  Coal  Co 

L.  M.  Rumsey  Manufacturing  Co 

SchoelhornAlbrecht  Machine  Co 

Sc^hroetor  Bros 

Simmons  Hardwaro  Co 

Jas.  A.Tappan 

James  Ward  &  Son 

W.C.  Postal 

Hired  Men 

do 

do 

do 

do 

Chas.  B.  Zoigler 

Chester    Harding,    second    lieutenant, 
Corps  of  Engineers. 

Gust.  Bischoff. 

Big  Muddy  Coal  and  Iron  Co 

Cairo  City  Coal  Co 


Subsistence 

Gardner  governor 

Ice 

Coal 

Subsistence 

Repairing  furniture. 
Material  and  labor. . . 

Subsistence 

....do 

Mileage 


Services 

do 

do 

do 

do 

Labor  and  material. . . 

Coal 

do 

Castings,  etc 

Telegrams 

Coal 

Subsistence 

do 

Services 

.....do 

do 

do 

do 

Mileage 

Brushes,  rope,  etc 

Subsistence 

Coal 

Files,  packing,  etc  — 

Subsistence 

Rope,  boots,  etc 

Cotton  batting 

Brooms,  brushes,  etc. 

Coal 

Glass 

Iron 

Oil,  paint,  eto 

Subsistence 

Asphaltum 

Subsistence 

do 

Ice 


Coal 

Subsistence 

do 

Dynamo  oil 

Subsistence,  etc 

Medicines 

Subsistence 

Ice  and  milk 

EUs 

Subsistence 

Files  and  iron 

Coal 

do 

Steam  fittings 

Cast-iron  chocks 

Lumber 

Hardwaro,  etc 

Coal 

Brooms,  turpentine,  eto. 

Coal 

Services  

do 

do 

do 

do 

Traveling  expenses 

Mileage 


Subsistence. 

Coal 

do 
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Table  No.  1. — Detailed  statement  of  ea^enditureSf  etc, — Continued. 


Voucher. 


To  vhom  paid. 


For  what  paid. 


Amonnt. 


113 
lU 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 

130 
131 
132 
133 
134 
135 
136 
137 
158 
J60 
163 
164 
166 
166 

8 
17 
20 
60 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 


90 
91 
92 
93 
94 
95 
96 
97 
98 
90 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
115 


J.H.CofBti  6cCo 

Crown  Coal  and  Tow  Co 

George  6.  Fairham  &Bro 

Heckel  Hardware  Co - 

Joe.  Hirach 

Hnae  &  Loomls  Ice  and  Transportation  Co . 

Kupferle  Bros.  Manufacturing  Co 

Chas.  Kney 

L.  S.  Eoerber 

Lee  Bros. 

Matt  Monaghan  &  Co 

Peter  NicholBon  &  Sons  Grocer  Co 

David  Nicholson 

Natchez  Ice  Co 

Peatross,  Cameron  &  Co 

Pittsburg  Coal  Co , 

Kanken  sc  Fritsch  Foundry  and  Machine 
Co.      ' 

Valentine  Besoh 

£.  B.  Stowe  dt  Co 

James  A .  Tappan 

K.H.  Warner  &  Son.... 

Western  Iron  and  Supply  Co 

J.  V.F.Walker 

Walter  dt  Co 

Western  Blectrical  Supply  Co 

Western  Union  Telegraph  Co 

Hired  men 

...do 

do 

do 

do 


H.L.F0X&C0 

Western  Union  Telegraph  Co 

John  T.Guyre 

Anchor  Line  Store 

Big  Muddy  Coal  and  Iron  Co 

A.  G.  Brauer 

Alois  Boschert  &  Co 

Henry  Bmck 

Berton  Sc  Werner 

Baldwin,  Knowlton  &.  Lake 

Cairo  City  Coal  Co 

Consolidated  Coal  Co.  of  St.  Louis. 

Crown  Coal  and  Tow  Co 

Samuel  Cupples  Wooden  ware  Co. . 

Chicago  and  Texas  R.  R.  Co 

J.  H.  Coffin  &  Co 

Drey  &Eahn .» 

M.  Dougherty 

Dean  &  Carroll 

EwaldlronCo 

Fly&Hobson 

Galloway  Coal  C o 

Heokel  Hardware  Co 

James  M.  Houston  Grocer  Co 

Loyd  G.  Harris  Manufacturing  Co. 

Jos.  Hirsch 

Henry  A.  Koettker 

Chas.  Kney 

L.  S.  Koerber 

Leonard  &  Ellis 

Matt  Monaghan  &  Co 

The  Oliver-Finnie  Grocer  Co 

Paddock- Ha wley  Iron  Co 

Pittsburg  Coal  Co 

Ringen  Stove  Co 

H.B.  Robinson 

J.  D.  Streett  &  Co 

Simmons  Hardware  Co 

Seessel  &  Ashner 

Solomon,  Johnson  &  Brady 

Jas.  A.  Tappan 

Walter  &Cfo 

do 

James  Ward  &  Son 

WhitelawBros 

Peatross,  Cameron  &.  Co 

Hired  men 


Iron,  etc 

Coal 

Subsistence 

Strainers,  etc.. 
Subsistence — 

Ice 

Whistle  valves. 

Subsistence 

do 

Sponges,  etc... 

Subsistence 

....do 

do 

Ice,  etc 

Coal 

....do 

Brass  liner 


Subsistence.... 

do 

Coal 

Lumber 

Iron  and  rivets. 

Subsistence 

do 

Carbons,  etc... 

Telegrams 

Services 

do 

.....do 

do 

do 


Boots,  mops,  etc 

Telegrams 

Services  as  diver 

Brooms,  subsistence,  etc. 

Coal 

Stove  casting 

Subsistence 

do 

do 

do 

Coal 

do 

do 

Brushes 

Repairs 

Boots,  brushes,  etc 

Glass 

Subsistence 

SpongeoLetc 

Iron  ana  steel 

Subsistence 

Coal 

A  xes,  etc 

Subsistence 

Lumber 

Subsistence 

do 

do 

do 

Boiler  compound 

Subsistence 

do 

Iron 

Coal 

Stove  castings 

Subsistence 

Oils 

Planes,  etc 

Subsistence 

do 

Coal...  

Subsistence 

do 

Brushes 

White  lead,  etc 

Coal 

Services 


$17.55 

252.54 

50.57 

.85 

62.18 

20.81 

10.00 

42.42 

28.35 

10.75 

148.52 

152.58 

167.88 

8.50 

267.75 

652.50 

25.00 

20.90 

102.31 

2n.40 

47.52 

14.24 

5.20 

37.03 

47.25 

4.23 

800.00 

1.841.33 

358.67 

1. 820. 00 

356.00 

19.10 

3.38 

108.75 

154.19 

135. 12 

L75 

69.89 

91.06 

45.30 

6.95 

343.00 

72.00 

84.00 

4.45 

6.00 

76.36 

4.70 

105.45 

8.55 

6.89 

5.90 

7.00 

7.17 

83.82 

29.29 

16.94 

9.65 

101.94 

38.75 

36.30 

246.47 

323.50 

23.05 

896.25 

9.00 

18.35 

4.20 

7.08 

10.80 

8.38 

315.00 

91.42 

53.80 

12.00 

31.98 

227.50 

353.00 


ENG  95 120 
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Hostb. :  Voucher. ' 


To  whom  paid. 


For  what  paid. 


Amount. 


1896. 
Jan — 


Feb....; 


Mar  .. 


IIG 

117 

JIH 

111> 

i> 

61 

G'2 

C:i 

04 

G5 

m 

07 
08 
G'J 
70 
71 
72 
73 
74 
75 
7<) 
77 
7H 
79 
bO 
HI 
8li 
8:j 
84 
85 
HO 
H7 
88 

w 

01 
9U 
03 
04 
05 

90 
09 
112 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
150 
157 

15'^ 
lUO 

103 
104 
105 
167 
100 
170 
G 
12 
13 
14 
15 
10 
17 
18 
20 
27 
28 


■  Hired  men - Sorviocs 

do • do 

do do 

do do 

Wentom  Union  Tuh*graph  Co Telej^ams 

.  Anchor  Lino  Store , Water  cooUt.  etc 

Hrln<klc V  Lumber  Co ,  Lumber 

liirton  ii  Werner Subsistence 

Alois  Boi»rhert  dt  Co - do 

Chas.  W.  HarMtow Paints  and  oils 

.  Bis  Muddy  Coal  and  Iron  Co Coal 

'  Cairo  City  CosilCo do 

The  C<»n«olidated  Coal  Co.  of  St.  Louis do 

J.  U.  ( :otliu  &  Co Mops,  oil,  etc 

Dcjin  &  Carroll Varnish,  sponges,  etc . 

Kwuld  Iron  Co - Steel 

Fly  &  llobson Subsistence 

Ilenrv  A.  K<)ettker do ^ 

L.  S.  Koerber do 

,  Lee  1  JroM Boots,  brooms,  etc 

'  Matt  Monn^han&Co Subsistence 

The  Oliver- Kiuiiio  GrmerCo .^ do 

1  I'ittsburj;  Coal  Co ,  Coal 

Petnms,  Cameron  &  Co do 

rerterH«m  A:  ilomcH Basin 

ThoPlui'nix  Powder  Manufacturing  Co.. I  Dynamite 

John  Uoliau  &.  Sons  Boiler  Works  Co |  Labor  and  material. . . 

Valen t ine  KcMch  j  Subsistence 

Seessel  6c  Anhuer ^ do  . 

E.  B.  Stowe  &  Co do  . 

Simmons  Hardware  Co 

St.  Louis  Iron  and  Machine  Works  - 

Jas.  A.  Taiipan 

Wrought  Iron  Rjiugo  Co 

James  Ward  &  Son. 


WcHtern  Klectrical  Siipnly  ('o. 
Wehtern  Iron  and  Sui)i)ly  Co.. 
Evander  Williams  »V.  Co 


Walter  As  Co. 

Jobn  A.  llaynes,  attorney  in  fact  of  G.  D. 

-   Williamson. 

do 

Buxton  &  Skinner  Stationery  Co Job  printing. 

Baldwin,  Knowlton  &  Lake '  Subsistence. . 


St4>ve  boards 

Tiller  heads 

Coal 

CaHtings 

Siphons,  etc 

Electric  switches. 

Flanged  tees 

Subsistence 

...do 

....do 


.do  . 


do. 

Globes 

Coal 

Calipers,  dusters,  etc. 

Hose,  etc 

Subsistence 

Dynamite. 


Berton  &  Werner 

Commercial  Klectrical  Supply  Co 

Cairo  City  Coal  ('o 

J.  U.  Collin  A:  Co 

Cahill.  Collins  &  Co 

L.  S.  Koerber 

Lee  Bros 

Matt  Monaghan  &  Co J  Subsistence 

The  OliverFinnie  Grocer  Co do 

Pittsburg  Coal  Co I  Coal 

Paddock- Hawley  Iron  Co Iron 

Peat roH.s.  Cameron  &  Co '  Coal , 

Jas.  A.Tappau do 

Walter  &,  Co ,  Subsistence 

John  A.  Hayues,  attorue}*  in  fact  of  G.  D do 

Williamson. 

Evander  Williams  &,  Co , . . 

Chester  Harding,  lirst  lieutenant,  Corps 

of  Kugiueers. 

Hired  men 

do 

do 

V  i<!tor  H.  Poss 

Hired  men 

do 

Wm.  Jones 


I  Thomas  Somers. 
J.  T.  Keed 


II,  C.  Amber*:. 

W.  B.  Ward  s  Sons 

J.R.  McClnre 

B.L.Welker 

Western  I'nion  Telegraph  Co. 

(Jeo.  Knai)p  A-  Co...' . . 

Pulitzer  Publishing  Co 

John  K.  McLean 


....do.. 
Mileage.. 


Services '    1, 

....do 


....do 

....do 

do 

....do 

do 

W^ood 

do 

Subsistence.. 

...do 

....do 

Coal 

Telegrams . . . 
Advertising  . 

do 

....do 


,850.00 

310.00 

.865.00 

325.00 

2.26 

32.68 

4.26 

28.85 

64.85 

44.16 

66.75 

244.00 

157.00 

153.68 

14.72 

13.97 

40.23 

23.85 

37.90 

36.85 

223.98 

280.98 

944.50 

184.80 

2.10 

12.00 

30.76 

8L25 

3.58 

144.01 

4.0O 

37.00 

194.25 

LIO 

46.80 

3.90 

15.23 

26:t.30 

115.68 

6.00 

24.25 

24.23 

7L62 

4L95 

4.90 

144.00 

59.83 

131.38 

99.96 

66.00 

140.55 

24L57 

[,  000. 50 

11.53 

364.00 

315.00 

76.63 

14.20 

127.83 
20.62 

850.00 

317.00 

300.00 

100.00 

995.00 

175.00 

8,00 

12.37 

27.00 

17.28 

50.32 

36. 05 

48.41 

2.87 

9.60 

7.77 

6.00 
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MoDth. 


1895. 
Mar  . . 


Apr  ...I 


Voucher. 


30 
31 
32 

33 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84  I 

85 

80 
87 
91 
92 

93 
94 

2 

3 

4 

5 
10 
24 
26 
31 


Mav. 


To  whom  paid. 


The  Post  Printing  and  Publishing  Co. . . . 

The  Engineering  Kecoitl 

Shipping  and  Coninierciiil  List  Co 

Chester 'Harding,  tirst  lieutenant,  Corps 
of  Engineers. 

Ed.  Hanson 

A.G.  Hrauer 

Berton  &  Werner 

Connueroial  Electrical  Supply  Co 

J.  H.  Coffin  &  Co 

Cairo  City  Coal  Co 

H.  M.  Khrmac 

Job  .  Hirsch 

L.  S.  Koerber 

Pittsburg  Coal  Co 

W.H.Pritchartt&Co 

l*eatro88,  Cameron  &  Co 

Solomon,  Johnson  &  Brady 


Eor  what  paid. 


Advertising . 

'".'.do '.'.'.'.'.'.'. 
Mileage 


J  as.  A.  Tap  nan 

E vander  Williams  6c  Co '  Subsistence 

Walter  &  Co do 

G.  D.  Williamson,  by  John  A.  Hayne.s,  ; do 

attorney  in  fact.  ^ 

Wrought  Iron  Range  Co i  Water  backs 

Western  Iron  and  Supply  Co Siphons,  etc 

Hire<l  men i  Services 

St  Louis,  Iron  Mountain  and  Southern     Commutation  ticket . 

Railway  Co.  I 

The  Chicago  Herald  Co I  Advertising 

Engineering  l^ews  Publishing  Co ! do 

Hired  men i  Services 

do 1 do  - 

do J do  . 


35  ; 

36  I 

37  ' 

38  I 
7ft  ' 
79  I 
80; 
81 
82 

83  I 

84  I 
85! 

86  , 

87  I 


90 

91 

92 

93  I 

94 

95 

96 

97 

98 

99 
100 
101 
102 
103 
104 
108 
109 
110 
111 
112 
1 

38 

40 

45 


do do 

Lee  Bros ..-•    Supplies 

John  McCauley Services 

Western  Union  Telegraph  Co Tele^ams 

Hired  men Services 

Chester  Harding,  first  lieutenant,  Corps     Mileage 

of  Engineers.  | 

F.  W.  Morrison I  Traveling  expenses  . 

Charles  E.  Thompson | do 

Joseph  F.  Vincent i do 

Isaac  C.  Richardson I do 

A.  S.  Aloe  Co I  Blue  prints 

The^tna  Powder  Co Dynamite 

Baldwin,  Knowlton  &  Lake Subsi.stence 

Berton  &  Werner \ do 

Alois  Boschert  &,  Co do  . 


W.  W.Butler Spar. 

Big  Muddy  Coal  andiron  Co (;oal 

Crown  Coal  and  Tow  Co do 

Cairo  City  Coal  Co... j do 

Consolidated  Coal  Co.  t)f  St.  Louis do 

Carroll  &  Powell I  Services  of  diver. 

Chicag(>  and  Texas  R.  R.  Co Repairs 

P.  H .  Dempsey Subsistence 

Eagle  Boat  Store  Co Sheet  gnra 

Fly  &  Hobson Subsistence 

Huso  &,  Loomis  Ice  and  Transportation  Co.    Coal 

Henry  A.  Koettker i  Subsistence 

Matt  Monaghan  &  Co ' do 

The  Oliver-Finnie  Grocer  Co i do 

Pittsburg  Coal  Co Coal 

Solomon,  Johnson  &  Brady Subsistence 

Carl  Setz : do 

Jas.  A.Tappnn Coal 

Waker  &  Co Subsistence 

Evander  Williams  &  Co i do 

G.D.Williamson do  . 


Services  

Stove  grate 

Subsistence 

Incandescent  lamps,  etc  . . . 

L6at  h  er  belt 

Coal 

Subsistence 

do I 

...do 1 

Coal 

Subsistence I 

Coal 

Subsistence i 

Coal 


James  R.  Gray. 
Edward  Culver. 

Pat  Norton 

Hired  men 

do. 

do. 


Geo.  W.  Richey i do 

Western  Fnioii  Telegraph  Co Telegrams . 


Administering  affidavits. . 

'lYaveling  expenses 

Repairing  furnace 

Services 

do 

do 


Paddook-Hawley  Iron  Co 
St.  Louis,  Iron 'Mountain  and  Southern 
Railway  Co. 


Iron  and  steel 

Commatation  ticket . 


Amount. 


$8.40 
4.80 
6.00 

10.80 

20.00 

1.00 

62.90 

12.80 

4.10 

109.00 
67.53 
19.19 
46.66 

785.50 
16.84 

210. 00 
18.58 

227.50 
78. 22 
78.07 
24.33 

17.15 

54.25 

393. 00 

12.25 

12.00 

4.80 

453. 00 

1,89.').00 

234.83 

1, 440. 00 

85.41 

15.17 

4.77 

48L82 

20.60 

4.50 

4.50 

4.50 

4.50 

12.75 

60.00 

81.56 

46.80 

286.  82 

20.00 

180.00 

87.92 

142.60 

186. 75 

152  50 

11.50 

35.55 

2.88 

36.17 

39. 00 

88.15 

91.22 

173.  81 

525. 00 

7.15 

3.25 

135. 10 

49.80 

114.92 

7.75 

.50 

5.40 

27.00 

1,  430. 00 

76-2.  50 

400.00 

55.  (JO 

3.30 

21.10 

12.25 
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Month. 


1895. 
May  .- 


Jaue. 


Voucher. 


46 
47 

51 
52 

50 

58 

3 

10 

11 

63 

64 

65 

60 

67 

68 

69 

70 

99 

100 

101 

102 

103 

104 

105 

100 

107 

108 

109 

110 

111 

112 

113 

114 

115 

116 

117 
118 
132 
133 
134 
135 
130 
137 
138 
139 
140 
141 


To  whom  paid. 


For  what  paid. 


Chas.  J.  Allen,  iniOor<  Corps  of  Engineers. 
Chester  Harding,  first  lieatenant,  Corps 

of  Enffineers.  ! 

Simon  Taper 

Chester  Harding,  first  lieutenant,  Corps 

of  Engineers. 

....do 

Hired  men 
Edward  Culver 
Hired  men 
do 

Western  Union  Telegraph  Co - 

M.  M.  Buck  Manufiscturing  Co 

Anton  Lutz 

G.  F.  Mover  &  Co 

David  Nicholson 

John  Kohan  Se.  Son  Boiler  Works  Co 

E.  U.  Wamer&Son 

Charley  Smith 

Anchor  Line  Store 

Bndenheimer,  Landau  Sc  Co 

Michael  Bennett 

Alois  Boschcrt  &  Co 

Cahill.  Swift  &  Co 

M.  Dougherty '.. 

H.  L.  Ettman  &  Co 

Goddard-  Peck  G  rocer  Co 

Henry  A.  Eoettker 

A.  M.  Nelson  Paiut  Co 

L.  M.  Rumsey  Manufacturing  Co 

Kumsey  &,  Sikemeier  Co 

E.  E.  Souther  Iron  Co 

J.D.Streett  &  Co 

Simmons  Hardware  Co 

James  Swenoy  Se,  Son 

Schoellhorn-Albrecht  Machine  Co 

St.  Louis  Ice  Manufacturing  and  Storage 

Co. 

Western  Anthracite  Coal  Co 

Ward  Bros.  Produce  Co 

American  Exnress  Co 

Detrick  Supply  Co 

Ewald  Iron  Co ; 

H.L.Fox&Co 

John  J.  Ganahl  Lumber  Co < 

National  Lead  Co 

Piatt  &.  Thomburgh  Paiut  and  Glass  Co. . 

South  St  Louis  Foundry 

CarlSetsB 

George  Weiiger  Machinery  and  Supply  , 

Manufacturing  Co. 


MUeage. 


Services . 
Mileage. . 


do 

Services  

Traveling  expenses. 

Services  

do 

Telegrams 

Zinc 

Subsistence ». . 

do 

do 

Labor  and  material . 

Lumber 

Services 

Subsistence 

do 

Labor  and  material . 

Subsistence 

Pipe 

Suosistence 

Sponges 

Subsistence 

do 

Paint  brushes 

Steam  fittings 

Pipes,  etc 

Iron  and  rivets 

Oils,  etc 

Scrub  brushes,  etc. . , 

Copper  gutter 

Castings 

Ice , 


Coal 

Subsistence 

Express  charges... 

Steam  fittings 

Steel,  etc 

Supplies 

Lumber 

White  and  r«d  lead. 

Paints 

Castings 

Subsistence 

Castings,  etc 


Total  expended. 


Total  qf  outstandtTig  liabilities  June  SO,  1896. 

Hired  men 

R.  L.  Creamer 

W.O.  Shopard 

Hired  men 

do 

Anchor  Line  Store 

Alois  Boschert  &  Co 

Chas.  W.BarHtow 

The  City  of  St.  Louis 

J.  S.  Costello  &  Son 

M.  Dougherty 

Detrick  Supi'>ly  Co 

Eau  Claire  St.  Louis  Lumber  Co 

Chas.  W.  Goet z  &  Co 

S.  E.  Grote  Paint  Store  ('o 

Huse  &  Loom  is  Ice  and  Transportation  Cu . 

Andrew  F.  Eoettker 

Anton  Lutz 

A.  Moll  Grocer  Co 

C.F.Meyer  &  Co 

A.  M.  Nelson  Paint  Co 

National  Lead  CJo 

David  Nicholson 

Paddock-Hawley  Iron  Co 


Services  

Traveling  expenses 

do 

Services  

....do 

Calking  cotton,  etc 

Subsistence 

Paints,  brushes,  oils,  etc. . 

Hose 

Brushes 

Subsistence 

Oilers 

Lumber 

Cement 

Paints,  etc 

Ice 

Subsistence 

, do 

do 

Subsistence,  supplies,  etc. 

Brushes  and  paints 

White  lead,  et« 

Brooms,  etc 

Rivets,  etc 


Amount. 


$20.58 
20.60 

15.00 
81.18 

20.51 
453.00 

9.0O 

853.33 

1,429.00 

1.22 

2.04 
29.65 
40.45 
13.90 
b74.48 
42.56 
18.00 
34.99 

7.67 
47.20 
68.51 

6.88 
67.98 

4.25 
128.57 
36.45 

6.50 
26.46 
24.22 
42.16 
129.26 
15.08 
57.30 

4.42 
10.00 

14.82 

18.88 

.85 

1.38 
97.46 
21.65 
32.91 
60.00 
13.25 
15.84 

7.50 
46  44 


78,270.52 


300.00 

9.00 

9  00 

893.00 

.428.00 

6.35 

107.14 

116. 17 

15.00 

3.00 

16.81 

5.60 

33.25 

3.50 

4.15 

20.00 

70.85 

3L80 

6.10 

70.76 

4.50 

67.47 

15.50 

1.90 
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Month. 


Voucher. 


To  whom  paid. 


Total  0/  otUatanding  liabilities  June  SO, 
1895— Continued. 


Carl  Sets 

J.  D.  Streett  &  Co 

St.  Louis  and  Tennessee  River  Packet  Co. 

E.  E.  Soother  Iron  Co 

WhitelawBros 

Ward  Broa.  Produce  Co  

GnstBischoff 

The  Carnegie  Steel  Co.,  Limited 

Hose  &Loomis  Ice  and  Tnuisportation  Co. 

Andrew  F.  Koettker 

Anton  Lu  tz 

G.  F.Meyer  &  Co 

A.  M.  Nelson  Paint  Co 

National  Lead  Co 

David  Nicholson ; . . . 

CarlSetz 

Ward  Bros.  Produce  Co 

F.J.WehrfritB 


For  what  paid. 


Snbsistenoe 

Headliglit  oil 

Freight  charges 

Steeland  rivets 

Brushes  and  paints. 

Sul^sistence 

do 

Plates 

Ico 

Subsistence 

do 

do 

Varnish,  oils,  etc 

Red  and  white-lead. . 

Subsistence 

do 

....do 

do 


Amount. 


$7.75 

7.58 

3.50 

38.08 

40.40 

28.84 

108.60 

5.41 

27.50 

63.12 

28.18 

41.80 

42.34 

4L77 

264.17 

7.60 

32.26 

25.80 


Total  outstanding 4,054.45 

Total  expended  and  outstanding 82, 324. 07 

Amount  of  this  year's  appropriation  to  be  applied  to  repairs  of  the  snag 
boat  H.  G.  Wright,  unaer  contract  with  the  Iowa  Iron  Works  dated 


March  13, 1895. 


Total  amount  expended,  outstanding,  and  covered  by  uncompleted 
contracts 


17,075.08 


100, 000. 00 


Table  No.  2.— Summary  of  expenses  for  operating  U.  S.  enag  hoais  H.  G,  Wright  and 
J.  If.  Maeomh  in  connection  with  the  wwk  of  removing  obstructions  in  Mississippi  River 
during  fiscal  year  ending  June  30,  1895. 


Application. 


Office  expenses 

Supervision 

Expenses  of  snag  boat  H.  G. 
Wright: 

Crew 

Outfit 

Fuel 

Subsistence 

Suppl  ies 

Repairs 

Miscellaneous 

>en8ee  of  snag  boat  J.  N. 

[acomb: 

Crew 

Outfit 

Fuel '.. 

Subsistence 

Supplies •- 

Repairs 

Miscelianeona 


£xi 


Total. 


1894. 


July.     I       Aug. 


$553.48 
4.00 


1,681.60 


276.66 


2,515.83 


$400.00 
66.08 


3, 938. 17 
1,201.03 
239.60 
809.43 
95.23 
41. 26 


2, 169.  CO 


457.40 
714.94 
42.00 
86.61 
2.&<> 


Sept.       i        Oct. 


$21.64 


11.98 
965.90 
492. 74 


60.25 
9.76 


182.  50 
552. 5U 
309.95 


27.55 


2, 634. 77 


$659.69 


2,190.00 


231.20 
101.09 
1L50 


4, 342. 00 


630.00 


Nov. 


$353.00 
39.88 


2, 190. 00 
19.10 
633. 20 
245.79 
146. 08 
128.52 
21.07 


175. 02 

1,  04A  50 

751.00 

8.25 


Dec. 


$304.23 
65.78 


4,383.(0 

470.04 

751.68 

47.85 

06.76 


4, 349. 00 


1,131.65 

316. 07 

10.75 

17.56 

27.20 


8,239.53  '      5,758.01  ,  11,907.81 
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Table  No.  2.— Summary  of  expenses  fw  operating  U.  S.  snag  boats j  etc. — Continued. 


Application. 


Jan. 


Offico  expen.seB 

Snpervisiou    

£xuon808  ot  Hnag  boat  H.  G. 
Wright: 

Crew 

Ontflt 

Fuel 

Sab.siMtence 

Sup|)lio8 

Kepairo 

Mi8cellan(H>as 

ExpenM*8  of  snag  boat  J.  N. 
Macomb: 

Crew 

Outfit .• 

Fuel 

Subaistenre 

Supplies 

K<»palr8 

Misccllaneoas 


$3.'>6.38 
108. 75 


2, 190. 00 

42.80 
837.87  , 
080. 98  I 
102.22  I 
117.59  I 


2, 160. 00  i 
10.10 

1,  243.  .'VO 
741.09 
(i.").  80 


Feb. 


$402.26 
98.62  > 


2, 170. 00 
58. 16 
1,  382. 38 
1,006.55 
122.49 
74.60 
24. 23 


2, 167. 00 

117. 6:1  I 
2, 309. 05 
1,069.38  ' 
212.90 
63.44  , 


Mar. 


$2.87 
23.05 


1895. 
Apr. 


May. 


537.78 

284.27 

16.70 

18.16 

69.37 


421.00 

53.  50 

882.  (H) 

231.  70 

.75  . 


$857.77  $456.30 
233.10     142.87 


June. 


$301.22 


3,389.32  I    70.00  I  1.748.33 

' 11.32 

707.35  ' 

320.27  , 497.05 

108.29    1      241.85 

38.50    18,065.35 

36.65    31.35 


2.870.00 


589.02 
702. 67 


21. 10 
12.25 


2,875.00 

11.70  I 

14.82  , 

898.98  I 

294.85  I 

597. 17  I 


Totid. 


$4,647.40 

793.77 


23.056.51 

1. 344. 64 

6, 0(»5. 32 

.  5. 189. 85 

892.21 

18,641.07 

183.03 


21.629.66 
559.45 
8, 8o6. 44 
5. 735.  78 
535.30 
?87.27 
42.:tO 


Total 8,  060.  08    1 1, 278. 78     2,  531 .  14     9, 832. 94     702.  52  '*25.588.99  '100,000,00 


*  InrhuloH  $4,054.45  outatandin^  liaM11ti<M«  and  $17,675.03  applied  to  contract  for  repair  of  the  snag 
boat  II.  G.  Wright,  but  remaining  unpaid  on  June  30,  1895. 


report  of  first  lieut.  chester  iiart>ing,  corps  of  engineers. 

United  States  Engineer  Office, 

St.  LouiSj  Mo. J  June  30^  1895. 

Major:  I  have  the  honor  to  submit  in  compliance  with  your  instructions  a  report 
on  the  snag  boats  //.  (i.  Wright  and  J.  N.  Afacomh,  operating  under  .vour  charge. 

The  scope  of  this  report  is  limited  by  your  letter  of  July  17,  1894,  in  which  I 
received  inRtrnctions  as  follows : 

"In  addition  to  the  general  duties  as  inspections,  etc.,  that  may  be  required  of 
you  from  time  to  time,  you  will  please  charge  yourself  with  matters  pertaining  to 
construction  and  repair  of  the  snag  boats  under  charge  of  this  office;  also  with 
superintendence  and  revision  of  the  drawings  pertaining  to  those  boats." 

These  snag  boats  were  generally  described  and  their  manner  of  operation  given  in 
your  annual  report,  page  15()8,  Report  Chief  of  Engineers,  1894.  They  have  been  so 
long  in  operation  and  tlieir  work  is  so  generally  known  that  a  more  detailed  account 
of  their  manner  of  operation  is  probably  unnecessary.  It  may  be  of  interest,  how- 
ever, to  give  somewhat  fuller  descriptions  of  their  construction  than  are  readily 
available  elsewhere. 

The  predecessors,  and  in  some  respects  the  prototypes  of  these  iron  boat«  with 
twin  bows,  butting  beams,  and  r<dlers,  were  the  wooden  boats  Lonqy  Ahci't,  and 
J)c  liiisFy.  They  were  operated  much  as  the  present  boats  are,  but  consisted  of  two 
separate  liTills  throughout,  the  wells  extending  fore  and  aft  clear  through  the  boats. 
The  decks  bridged  the  wells  aft  of  the  forecastles,  and  the  engine  rooms,  etc., 
extended  across  uninterruptedly  from  one  hull  to  the  other.  In  the  present  boats 
the  twin  bows  are  retained,  but  the  well  terminates  at  a  distance  of  about  65  feet 
aft  from  the  ttems,  and  thence  to  the  stern  of  the  boat  there  is  :i  single  hull. 

The  Mavomh  was  the  first  of  the  iron  snag  boats.  She  wa«  designed  and  built 
under  the  iiume<liate  supervision  of  Lieutenant-Colonel  (then  Mnjor)  Suter,  Corps 
of  Kngineers,  and  came  out  in  1874.  She  was  strongly  built,  and  after  twenty  years' 
continuous  strvice  is  still  in  sound  ccuidition  without  having  had  any  general 
repairs.  The  Wright ^  also  built  under  Colonel  Suler's  direction,  has  been  actively 
employed  since  her  completion  in  1881,  but  her  bottom  has  deteriorated  and  pitted 
under  the  action  of  the  water  more  rapidly  than  in  the  case  of  the  Macomhy  and  in 
the  autumn  of  1894  it  was  determined  to  renew  her  plating  below  the  water  line 
throughout  the  bottom. 

The  two  boats  are  very  similar  in  form  and  design,  and  have  es.sential]y  the  same 
equipments  for  snagging  work.  Both  are  thoroughly  fitted  out  with  machines  and 
tools  for  making  such  minor  repairs  to  the  boats,  engines,  and  machinery  as  are 
liable  to  be  necessary  in  the  course  of  their  work.    They  diil'er  mainly  in  the  con- 
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stmctiou  of  their  hulls,  and  these  I  shall  endeavor  to  describe  in  sufficient  detail  to 
point  out  the  diftJBrence  between  them  and  to  give  an  understanding  of  both.  I 
shall  then  give  an  account  of  the  alterations  and  repairs  now  in  progress  on  the 
Wright  under  contract  with  th^  Iowa  Iron  Works,  of  Dubuque,  Iowa. 

DETAILS  OF  THE  MACOMB'S  HULL. 

The  Macomh  is  177^  feet  long  over  all  by  62  feet  beam  and  90  feet  over  wheel 
^ards.  Her  depth  of  hold  is  8  feet,  and  her  draft  about  4  feet  when  equipped  for 
•work.  The  stems  of  the  twin  bows  are  36  feet  apart,  and  the  well  between  the 
bows  narrows  to  10  feet  width  at  its  after  end,  a  distance  of  65  feet  directly  aft  from 
the  stems.  A  transom  and  rako  terminate  the  well,  and  the  rake  joins  tbo  flat 
bottom  22  feet  aft  from  the  1  ransom.  The  main  deck  has  a  crown  (rise  at  center  of 
midship  cross  section)  of  8  inches,  and  a  reversed  sheer  of  2  feet  fore  and  aft  from 
center.  The  modeling  of  the  bows  begins  at  a  cross  frame  60  feet  aft  from  the 
Btems ;  and  from  the  same  frame  aft  to  the  beginning  of  the  skegs  the  sides  are 
straight  and  vertical.  The  skegs  arc  ^  feet  apart,  and  are  joined  by  a  transom 
arched  vertically  to  conform  to  the  curve  of  the  deck.  The  bottom  along  the 
straight  body  of  the  boat  is  flat,  and  is  joined  to  the  sides  by  a  knuckle  or  bilge  in 
cross  section  the  quadrant  of  a  circle.  The  sides  of  the  well  are  vertical  except 
forward  where  the  bows  begin  to  model. 

The  cross  frames  of  the  hull  are  spaced  15  inches  apart  throughout,  and  are  of  2^ 
by  2i  by  five-sixteenths  inch  angle  irons  with  webs  of  one-fourwi  inch  iron  6  inches 
deep  riveted  to  them.  The  webs  have  a  2  by  2  by  one-fourth  inch  reversed  angle 
iron  rivete<l  along  their  upper  edges.  When  the  knuckles  are  reached  the  webs  are 
diminished  to  2^  inches  in  depth,  and  up  the  knuckle  2^  feet  from  the  bottom,  the 
webs  and  reversed  angle  irons  are  discontinued  altogether,  and  the  bottom  apgles 
alone  ext«nd  npward  to  form  the  side  frames.  On  the  inside  of  the  side  frames, 
two  one-fourth  inch  plates  6  inches  deep,  called  side  stringers,  extend  the  full  length 
of  the  boat,  and  are  laid  fiat  against  the  frames  and  secured  to  them  by  strips  of 
angle  iron.  On  the  inside  of  the  forked  portion  of  the  hull  they  terminate  at  the 
end  of  the  well  rake.  Above  these  side  stringers,  there  extends  on  each  side  the 
full  length  of  the  boat,  and  on  the  sides  of  tlie  well  to  the  end  of  the  well  rake,  a 
one-fourth  inch  plate  12  inches  deep,  called  a  clamp,  laid  flat  against  the  frames 
under  the  deck  beams  and  secured  to  the  frames  by  angle  clips.  The  deck  beams, 
formed  of  1^  by  H  hy  three-sixteeuths  inch  angle  irons  and  vertical  webs  6  inches 
deep  and  three-sixteenths  inch  thick,  are  spaced  30  inches  apart,  and  stretch  across 
fi'om  clamp  to  clamp. 

Resting  on  top  of  the  cross  frames  and  riveted  thereto  are  19  longitudinals,  termed 
binding  strakes,  spaced  ns  follows:  One  is  in  prolongation  of  the  center  line  of  the 
well,  and  one  in  prolongation  of  either  side  of  the  well ;  these  three  end  forward  with 
the  well  rake  and  extend  aft  to  the  transom.  Nine  divide  the  hulls  on  cither  side 
of  the  well  into  ei^ual  parts  and  extend  the  full  length  of  the  boat.  These  binding 
strakes  are  of  T  iron  2^  by  2|  inches  by  three-eighths  inch,  except  the  middle  one, 
which  is  a  plate  6  inches  deep  placed  on  edge  and  secured  to  the  frames  by  angle 
irons,  and  except  also  those  which  coincide  in  position  with  the  longitudinal  bulk- 
heads to  be  presently  described ;  these  latter  are  of  angle  irons  2  by  2  inches  by  one- 
fourth  inch  placed  in  pairs  and  riveted  back  to  back  through  the  bulkhead  plates. 
In  addition  to  these  binding  strakes,  six  keelsons,  extending  from  stems  to  transom, 
serve  to  stifl'en  the  hull  longitudinally.  The  two  main  keelsons,  running  from  the 
stems  directly  aft,  are  of  one-half  inch  plate  iron  9  inches  deep,  set  on  edge  and 
secured  by  pairs  of  angle  irons  to  the  cross  frames.  The  four  bilge  keelsons  are  of 
one- fourth  inch  plate  6  inches  deep,  similarly  fastened  to  the  cross  frames. 

The  hull  is  divided  up  into  24  water-tight  compartments  by  six  fore  and  aft  and 
four  cross  bulkheads.  The  iirst  cross  bulkhead  is  in  rear  of  the  butting  beam  in 
each  fork  of  the  hull;  the  second  at  the  end  of  the  well  rake;  the  third  under  the 
forward  end  of  the  boilers,  and  the  fourth  at  the  forward  end  of  the  after  rake.  The 
first  is  of  five  thirty-seconds  inch,  the  second  of  three-sixteenths  inch,  the  third  of 
five  thirty-secouds  inch,  and  the  fourth  of  one-eighth  inch  iron  plate.  Adjoining 
plates  m  the  bnlkheads  are  fastened  by  double  riveted  butt  straps  of  the  same  thick- 
ness as  I  he  plates  they  join.  The  keelsons,  binding  strakes,  and  louf^ltndinal  bulk- 
heads run  through  the  cross  bulkheads,  and  in  the  angles  formed  by  their  intersections 
angle  irons  are  UtttHl  to  make  water-tight  joints. 

Two  of  the  longitudinal  bulkheads  are  located  in  prolongation  of  the  sides  of  the 
well  and  the  other  four  divide  the  distance  on  cither  side  of  the  well  into  ecjual 
parts.  The  four  outside  bulkheads  extend  from  the  first  cross  bulkhead  and  the  two 
inner  from  the  second  to  the  after  cross  bulkhea*!.  They  are  secured  to  the  cross 
frames  by  the  double  angles  already  described  and  extend  to  the  skin  of  the  boat,  to 
which  they  are  fastened  by  1.^  by  1^  by  three-sixteenths  inch  angles  worked  between 
the  cross  frames.  Double  riveted  butt  straps  secure  adjoining  plates  as  in  the  case  of 
the  cross  bulkheads.    Stanchions  of  1^  by  1^  by  three-sixteenths  inch  angle  iron 
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spaced  3  feet  apart  are  riveted  to  bulkhead  plates.  There  are  also  rows  of  stanchions 
spaced  3  feet  centers  along  the  main  keelson  and  the  center  binding  strake.  The 
stanchions  are  attached  to  the  flanges  of  the  angle  irons  of  the  keelsons  and  the  cor- 
responding deck  stringers,  which  are  secured  to  th^  deck  beams  along  the  longitu- 
dinal bulkheads  and  immediately  over  the  main  keelsons  and  the  center  binding 
strake. 

Upon  this  skeleton  the  plating  or  skin  is  worked  in  fore  and  aft  strakes  abont  3 
feet  wide.  Adjoining  strtkkes  are  alternately  inside  and  outside,  and  connected  by 
lap  points;  and  adjoining  plates  in  each  strake  arc  connected  by  butt  joints.  The 
strakes  gradually  narrow  to  the  stems  and  occasionally,  to  enable  them  to  conform  to 
the  rao£ling  of  the  bows,  adjacent  strakes  near  the  stems  merge  into  a  single  one 
by  means  of  "stealers." 
The  plates  are  of  different  thicknesses  in  different  parts  of  the  boat,  as  follows : 
The  middle  strake  of  each  bow  is  seven -sixteenths  inch,  the  full  length  of  the  boat; 
the  flat  bottom  for  120  feet  from  the  stems  is  five-sixteenths  inch,  thence  to  the  tran- 
som three-sixteenths  inch ;  the  well  rake  is  one-half  inch  to  the  dead  flat,  thence  aft 
to  the  after  rake  five-sixteenths  inch,  and  thence  to  the  transom  three-sixteenths  inch ; 
the  knuckle  is  tnrned  with  a  strake  of  seven-sixteenths  and  five-sixteenths  inch,  the 
thicker  plating  being  used  for  a  distance  of  120  feet  from  the  stems  on  the  outside  and 
for  the  bilges  along  the  well  to  the  end  of  the  well  rake ;  the  sides  are  one-fourth 
inch  throughout  and  the  sheer  strake  immediately  adjoining  the  deck  is  three- 
sixteenths  inch  thick.  The  main  deck  is  covered  with  plates  of  three-sixteenths 
inch  thick  throughout,  and  all  the  seams  are  flush  and  fitted  with  butt  straps. 
Hatches  five  entrance  from  the  deck  to  all  the  compartments  of  the  hold. 
'  It  is  to  DO  noted  that  in  the  Macomb's  framing  system  the  cross  frames  are  the  main 
dependence  for  the  support  of  the  skin.  Except  for  the  longitudinal  bulkheads  no 
fore  and  aft  members  extend  to  the  bottom  of  the  boat,  and  the  cross  frames  are 
numerous  and  everywhere  in  contact  with  the  skin  plating?.  In  the  description  of  the 
oriffinal  construction  of  the  WrigKVa  hull,  to  follow,  it  will  be  seen  that  the  longi- 
tudinals form  the  support  of  the  plating,  and  only  along  the  bilges,  the  sides,  uie 
well  rake,  and  the  forward  part  of  the  bows  is  the  plating  in  contact  with  the  cross 
frames. 

DETAILS  OF  THE  WRIGHT*S  HULL. 

The  Wright  is  187  feet  long  by  62  feet  beam  and  92  feet  over  wheel  guards.  Her 
draft  is  about  3^  feet  when  fully  equipped  and  her  depth  of  hold  is  8  feet.  Her  deck 
has  a  crown  of  8  inches  and  from  the  center  a  reversed  sheer  forward  of  2  feet  and  a 
sheer  aft  of  6  inches.  Her  stems  are  36  feet  apart  and  the  well  between  bows 
gradually  narrows  to  8  feet.  The  stern  posts  are  connected  by  a  transom  57  feet 
wide.  The  frames  along  the  side,  the  side  stringers,  clamps,  deck  beams,  deck 
stringers,  and  stanchions  are  generally  similar  to  those  already  described  tor  the 
Macomb,  except  that  the  side  frames  are  spaced  18  inches.  The  plating  is  in  alternate 
inside  and  outside  strakes,  extending  from  end  to  end  of  boat.  This  statement 
applies  to  all  strakes  except  the  middle  two,  which  are  both  outside  strakes  and  are 
fastened  together  throughout  their  length  by  a  double  riveted  butt  strap.  Beginning 
with  the  strakes  adjoining  the  bilges  each  strake  is  riveted  to  a  longitudinal  plate 
ftame  that  extends  througnout  the  length  and  along  the  middle  line  of  the  strake. 
Adjoining  strakes  are  connected  througnout  by  double- riveted  lap  joints,  except  the 
middle  two  strakes  referred  to  above,  and  the  plates  of  each  strake  are  connected  by 
double-riveted  butt  straps. 

There  are  22  of  the  longitudinal  frames  referred  to  above,  spaced  about  3  feet 
apart  along  the  straight  body  of  the  boat,  and  graduallv  approaching  each  other 
forward  as  the  modeled  parts  of  the  bows  are  reached.  They  are  formed  of  angles 
2  by  2  inches  by  one-fourth  inch,  with  a  vertical  web  of  iron  plate  14  inches  deep 
riveted  to  them.  Along  the  upper  edge  of  the  webs  are  secured  angles  2}  by  2^  inches 
by  one-fourth  inch  in  pairs  placed  on  cither  side  of  the  web  and  riveted  through  and 
through. 

There  are  64  cross  frames.  The  first  four  spaces  between  frames,  counting  that 
between  the  stems  and  frame  No.  1,  are  each  2  feet;  the  following  59  are  3  feet,  and 
the  last,  between  No.  64  and  the  transom,  is  2  feet.  From  frame  No.  9  to  frame  No. 
57j  between  outboard  longitudinals,  the  even-numbered  frames  are  omitted  in  the 
original  construction  of  the  boat. 

Cross  bulkheads  are  located  at  frames  Nos.  9, 31, 43,  and  57. 

Frames  from  No.  1  to  No.  8.  inclusive,  extend  to  the  bottom  of  the  boat,  and  are 
formed  of  angles  and  vertical  webs  of  iron  plate. 

Frames  Nos.  11, 15, 19, 23, 27, 35, 39, 47, 51,  and  55  are  plate  frames. 

Frames  Nos.  13, 17, 21, 25, 29, 33, 37, 41, 45,  and  49  are  bracket  frames. 

The  plate  frames  are  thus  constructed :  Angles,  2\  by  2\  inches  by  five-sixteenths 
inch  rest  on  top  of  the  lonp^itudinals,  and  to  them  are  riveted  plates  14  inches  deep 
bythree-sixteenths  inch  thick,  which  are  placed  between  longitudinals  and  fastenea 
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to  them  by  comer  anffles  2  by  2  inches  by  one-fourth  inch.  The  bottomH  of  these 
plates  are  raised  3  inches  above  the  skin  of  the  boat. 

The  bracket  frames  are  formed  of  angles  2  by  2  inches  by  oue-fourth  inch,  resting 
on  top  of  the  longitadinals,  to  which  they  are  fastened  by  three-sirteenths  inch 
gussets. 

Four  longitudinal  bulkheads,  one  over  each  keel  and  one  in  prolongation  of  each 
side  of  the  well,  divide  the  hold  by  their  intersections  with  the  cross  bulkheads  into 
24  water-tight  compartments. 

For  the  framing  of  the  well  rake  the  middle  two  longitudinals  are  extended  for- 
ward from  frame  31  to  the  well  transom,  rising  to  fit  the  curve  of  the  rake.  Across 
them  and  spaced  3  feet  centers  are  worked  8  cross  frames,  formed  of  angles  2^  by 
2i  inches  by  five-sixteenths  inch  resting  on  top  of  the  longitudinals,  and  plates 
three-sixteenths  inch  thick  worked  between  the  longitudinals,  riveted  to  the  angles, 
and  fastened  to  the  longitudinals  by  comer  angles  2  by  2  inches  by  one-fourth 
inch.  These  plates  extend  to  the  skin  of  the  rake,  and  are  fastened  to  it  by  angles 
2^  by  2i  inches  by  five-sixteenths  inch. 

The  frames  aft  of  No.  57,  where  the  after  rake  begins,  are  all  bracket  frames  similar 
to  those  described  for  the  flat  bottom  of  the  boat. 

REPAIRS  AND  ALTERATIONS  NOW  IN  PROGRESS  ON  THE  WRIGHT. 

When  in  the  autimin  of  1894  it  was  determined  to  renew  the  plating  of  the  Wright, 
it  was  thought  desirable  to  take  advantage  of  the  opportunity'  to  make  some  altera- 
tions in  the  framing  of  the  hull,  with  the  object  of  giving  a  somewhat  stronger  and 
stiffer  construction. 

The  specifications  for  the  work,  therefore,  included  the  following  alterations  and 
repairs : 

The  even-numbered  cross  frames  which  were  omitted  in  the  original  construction 
are  to  be  introduced.  The  frames  designated  as  bracket  frames  are  to  be  changed  to 
plate  frames,  and  the  existing  plate  frames  are  to  be  brought  down  to  the  skm  and 
fastened  thereto  by  means  of  3  by  5  by  five-sixteenths  inch  angles  worked  in  between 
longitudinals.  The  new  plate  frames  and  the  altered  bracket  frames  will  have  their 
webs  brought  down  to  the  bottom  and  fastened  thereto  by  2  by  2  by  one-fourth  inch 
angles.  The  knuckle  strakes,  the  side  strakes  of  the  w^ell,  the  well  rake,  the  after 
rake,  and  the  entire  bottom  of  the  boat  will  be  renewed.  The  new  plates  will  be  of 
the  following  thicknesses :  For  the  well  rake  seven-sixteenths  inch,  for  the  sides  of 
the  well  five-sixteenths  inch,  for  the  knuckles  three-eighths  inch,  and  for  the  bottom 
and  after  rake  five-sixteenths  inch. 

The  material  for  all  new  work  is. to  be  of  mild  steel  answering  the  following 
reouirements :  Ultimate  tensile  strength,  50,000  to  60,000  pounds;  elastic  limit,  one- 
half  of  the  ultimate  strength ;  minimum  elongation,  26  per  cent  in  8  inches,  and 
minimum  reduction  of  area  at  fraoture  50  per  cent. 

Coupons  of  plates  from  each  heat  are  required  to  be  furnished  for  bending  tests; 
after  being  heated  to  a  cherry  red  and  immediately  chilled  in  water,  they  are  to  be 
bent  cold  180  degrees  flat,  without  showing  sign  of  fracture  on  the  outside  of  bent 
portion. 

A  contract  was  entered  into  on  March  13,  1895,  with  the  Iowa  Iron  Works,  of 
Dubuque,  Iowa,  for  the  execution  of  the  proposed  work,  their  bid  of  $22,900  being 
the  lowest  received. 

The  terms  of  the  specifications  required  them  to  make  arrangements  for  dockage 
and  to  include  in  the  amount  of  their  proposal'the  cost  of  dockage  during  the  entire 
period  of  the  work.  They  were  also  required  to  furnish  all  plant,  labor,  and  mate- 
rials. As  it  was  not  desired  to  have  the  boat  go  where  a  period  or  low  water  might 
prevent  her  immediate  return  to  duty  upon  tlie  completion  of  the  work,  and  as  her 
width  is  too  great  to  admit  of  her  passage  through  the  locks  of  tho  Des  Moines  Rapids 
or  Louisville  and  Portland  Canal,  there  was  little  competition  in  the  matter  of  dock- 
BgQ,  The  yards  of  the  Mississippi  Valley  Marine  Railway  and  Dock  Company,  at 
Mound  City,  III.,  were  selected  by  the  contractors.  At  the  date  of  this  report  the 
state  of  progress  of  the  work  is  as  follows : 

The  boat  has  been  docked,  and  about  three-fourths  of  the  plating  has  been 
removed,  all  that  is  safe  to  remove  until  some  now  plates  are  in  place.  The  plates 
and  angles  for  the  new  work  have  been  rolled,  inspected,  and  accepted.  The  mate- 
rial for  the  renewal  of  certain  additional  frames  wnich  the  removal  of  plating  has 
shown  to  be  in  bad  condition  has  been  ordered.  The  date  fixed  by  the  contract  for 
the  completion  of  the  work  is  August  1, 1895. 

The  chUling  and  bending  tests  of  the  new  material,  which  of  all  the  requirements 
are  perhaps  the  most  critical,  were  all  made  under  my  personal  direction,  and  gave 
entirely  satisfactorv  results.  The  other  tests  were  made  in  the  laboratories  of  the 
manufacturers,  and  records  thereof  submitted  before  the  acceptance  of  the  steeU 
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For  the  plates,  rolled  b; 
for  the  difTerent  heats : 


For  the  plates,  rolled  by  Park  Brother  &  Co.,  Pittsburg,  these  records  are  as  follows 


Hemt. 


Htrenpth    '       limit       '  5l^Y« «      I!^  n 
I       inch.  inch.  mcne*. 


area. 


1 
2 
3 
4 
5 
0 
7 
H 


Pottnds. 
60.010  < 
54.060  I 
&4.780  ' 
53,670 
56,360 
60,020 
57,000 
54,320 


Pound*. 

Per  enit. 

39,410  1 

26 

38,920 

26.5 

39.730  ' 

30 

39.380  , 

28.75 

40,520  1 

26 

39. 170 

26.5 

39,770 

26.75 

37. 570 

27 

Per  emt. 
59.3 
67.7 
69.5 
68.3 
66  2' 
56.2 
66.3 
65.4 


For  the  aut^les,  rolled  by  Jones  &  Langhlin,  Pittsbnrg: 


Heat. 


Tonflile 

strength 

per  sqaare 

incli. 


£la»tic 

limit 

per  square 

Inch. 


Elonga- 
tion in  8 
inches. 


I   Reduc- 
tion in 
I     area. 


Pounds. 
61,300 
60,190 


Pounds.  Percent.  . 
43,110  '  27.25  I 
41.360  I        27 


I 


Percent. 
63 
63.3 


The corrodiDg  and  pitting  action  of  tlio  water  on  this  material  remains  to  be  detor- 
mine<l  by  time.  Judging  by  the  behavior  of  very  similar  material  on  the  bottom  of 
the  U.  8.  snag  boat  C.  R.  Suierj  which  for  nine  years  has  been  operating  on  the  Mis- 
souri River,  the  Wrigkfa  new  bottom  should  prove  satisfactory  m  this  particular. 

DESIGN  FOR  NEW  WRECKING  HOOK. 

I  desire  to  snbmit  in  connection  with  this  report  a  design  for  a  wrecking  hook  and 
to  recommend  its  construction  for  the  Wright  This  boat  is  occasionally  called  upon 
to  remove  abandoned  wrecks  that  fonn  obstructions  to  navigation.  The  equipments 
fur  tlie  removal  of  snags  have  been  found  to  be  inadequate  for  wrecking  work,  and 
in  lH9t  a  design  for  a  wrecking  hook  was  adopted  and  has  since  been  put  to  the 
test  of  actual  service.  In  this  device  heavy  hinges  are  secured  to  the  deck  imme- 
diately over  the  stems  and  in  them  fitted  the  feet  of  a  heavy  A  frame  at  the  head  of 
which  a  beak-like  hook  is  secured.  When  in  operation,  the  boat  being  headed  up- 
stream, the  whole  frame  is  lowered  about  the  horizontal  »xis  through  the  hinges 
until  the  beak  touches  bottom  above  the  wreck  and  the  boat  is  allowed  to  drift  with 
the  current,  the  hook  acting  like  a  drag.  Owing  to  the  great  weight  of  the  boat 
considerable  momentum  is  acquired,  and  when  the  beak  catches  a  great  force  is 
exerted  upon  the  wreck,  tending  to  tear  it  apart. 

The  serious  trouble  with  this  ueHi^n  has  been  found  to  be  with  the  hinges.  If  the 
boat  swings  at  all  as  the  hook  catches,  a  violent  stress  is  brought  upon  the  hinges, 
and  they  l)reak  or  tear  up  from  their  connections.  There  seems  tc  be  no  way  of 
securing  the  legs  of  the  A  frame  to  the  stems  with  sufficient  strength  to  withstand 
such  violent  wrenching. 

In  the  accompanying  design  it  is  attempted  to  prevent  this  difficulty  by  attaching 
the  hook  to  the  butting  beam,  by  a  single  leg  of  built-up  construction,  the  connec- 
tion between  the  leg  and  the  butting  beam  attachment  being  of  such  a  chanicter  as 
to  give  freedom  of  rotation  about  a  vertical  as  well  as  a  horizontal  axis,  thus  avoid- 
ing the  severe  cross  stresses  referred  to  above.  When  the  hook  is  not  in  use,  the  leg 
is  to  be  detached  from  the  hinge  and  the  butting  beam  attachment  removed.  There 
are  only  two  parts  to  be  assembled  in  putting  the  device  in  place,  the  hook  being 
permanently  attached  to  the  leg,  and  the  beam  attachment  being  also  assembled 
once  for  all.  All  parts  of  the  design,  except  the  pins,  are  to  be  of  mild  steel,  and  all 
are  calculated  for  a  pull  at  the  hook  of  100  tons,  with  a  factor  of  safety  of  4. 

I  am  indebted  to  Mr.  Victor  H.  Poss,  C.  E.,  draftsman,  for  valuable  assistance  in 
working  out  the  details  of  the  design  and  for  the  accompanying  drawing,  which  well 
exhibits  the  constructional  details  of  the  proposed  device. 
Very  respectfully,  your  obedient  servant, 

Chester  Harding, 
First  lAeutenanty  Corps  of  Engineers, 

MaJ.  Chas.  J.  Allen, 

Corps  of  Engineers. 
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W2. 

IMPROVEMENT  OF  MISSISSIPPI  RIVER  BETWEEN   OHIO  AND  MISSOURI 

RIVERS. 

The  object  of  the  improvement  is  to  obtain  eventually  a  minimum 
depth  at  standard  low  water  of  6  feet  from  the  mouth  of  the  Missouri 
Kiver  to  St.  Louis,  a  distance  of  10  miles,  and  of  8  feet  at  the  same 
stage  of  water  from  St.  Louis  to  the  mouth  of  the  Ohio  River,  178 
miles,  the  natural  depth  being  in  many  cases  from  3J  to  4  feet.  The 
channel  is  divided  at  a  number  of  points  by  islands  forming  sloughs 
and  secondary  channels  behind  them,  through  which  a  good  deal  of 
the  volume  of  flow  is  diverted,  to  the  detriment  of  navigation. 

The  initial  point  of  the  work  for  the  lower  portion  is  St.  Louis,  the 
programme  being  to  make  'the  work  continuous,  proceeding  down- 
stream from  that  city. 

The  first  work  for  improvement  began  in  1872,  and  was  continued  for 
a  number  of  years  as  appropriations  were  made,  the  works  consisting 
of  dikes  and  dams  of  brush  and  stone,  erected  with  a  view  to  confining 
the  low-water  volume  to  one  channel,  and  of  revetments  to  hold  and 
preserve  the  banks  where  necessary  or  advisable. 

Tlie  present  project  is  a  continuation  of  the  plan  adopted  in  1881, 
and  contemplates  a  reduction  of  the  river  to  an  approximate  width  of 
2,500  feet  below  St.  Louis,  the  natural  width  being  in  many  cases  from 
1  to  1^  miles.  The  method  employed  is  the  building  up  of  new  banks 
out  to  the  line  desired  from  the  solid  matter  brought  down  by  the  river, 
and  which  is  collected  by  means  of  hurdles.  The  banks,  both  new  and 
ohl,  are  revetted  where  necessary.  Otlier  means  are  also  used  occa- 
sionally for  completing  or  hastening  the  depth  required. 

A  hurdle,  as  the  term  is  here  used,  is  one  of  many  silt-arresting 
devices  that  have  been  experimented  upon  in  this  country  and  else- 
where. The  hurdle  consists,  essentially,  of  a  row  or  of  parallel  rows  of 
piling,  the  piles  driven  either  singly  or  in  clumps,  the  piling  being  con- 
nected lengthwise  of  the  hurdle  by  wattling  of  fine  brush  or  by  cur- 
tains composed  of  brush  and  lodged  against  the  upstream  side  of  one 
of  the  rows  of  piles,  the  whole  forming  a  permeable  dike  through  which 
the  silt-laden  current  can  pass,  though  with  greatly  diminished  velocity, 
resulting  in  deposits  of  silt  above  and  below  the  hurdles. 

These  deposits  are  generally  soon  overgrown  with  willows  or  cotton- 
wood,  and  after  they  arrive  at  suf&cient  height  they  can  be  revetted  on 
their  river  fronts. 

To  guard  against  loss  by  scour  of  the  piles,  a  broad  flexible  mattress 
is  first  sunk  on  the  line  of  the  hurdle.  Through  this  mat  the  piles  and 
clumps  of  piles  are  driven. 

During  the  past  year  the  hurdles  have  been  constructed  of  clumps 
of  piles,  three  piles  and  upward  to  each  clump.  These  piles  are 
driven  so  that  when  their  upper  ends  are  drawn  together  by  means  of 
a  wire  rope  they  form  a  sort  of  pyramidal  structure,  the  horizontal  dis- 
tances of  the  piles  from  each  other  at  the  surface  of  the  river  bed 
being  8  to  10  feet,  depending  mainly  upon  the  depth  of  the  water. 

The  wire  ropes  are  made  on  the  work;  they  are  composed  of  14  to  18 
strands  of  No.  14  galvanized-iron  wire.  They  are  drawn  taut  by  means 
of  the  pile-driver  machinery.  At  each  turn  of  the  rope  round  the  upper 
end  ot  the  clump  of  piles  a  spike  is  driven  as  an  additional  guard 
against  the  rope  slipping,  though  the  wire  itself  generally  binds  or  cuts 
into  the  piling  sufBciently  to  prevent  any  slip.  This  method  of  draw- 
ing the  upper  ends  of  the  piles  together  appears  to  be  better  than  the 
old  one  of  bolting  them. 
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The  tops  of  the  piles  are  generally  at  an  elevation  of  20  feet  above 
exteme  low  water,  excepting  that  in  the  cnrtaiu  or  wattling  row  the 
top  of  one  pile  of  the  clamp  is  at  an  elevation  of  abont  25  feet  above  that 
stage  in  order  to  intercept  drift  at  high  stages  and  prevent  it  from  cross- 
ingthe  line  of  hurdle  and  dragging  the  top  of  the  latter  with  it. 

The  curtain  or  wattled  row  is  braced  by  vertical  diagonal  braces 
heeled  against  a  row  of  clamps  spaced  at  sach  distance  below  as  to 
make  the  angle  of  the  braces  abont  45  degrees. 

The  heel  of  the  brace  is  held  by  a  clevis  passing  around  one  of  the 
piles  of  the  lower  clump,  with  its  pin  through  the  brace.  At  top  the 
brace  is  bolted  to  one  or  more  of  the  piles  in  the  upper  clump. 

The  piling  of  the  hurdle  row  is  so  spaced  as  to  represent  an  equiva- 
lent of  one  pile  to  the  linear  foot  of  hurdle.  The  piles  are  driven  by 
means  of  the  hydraulic  jet  as  well  as  by  the  hammer,  the  latter  weigh- 
ing 2,400  pounds,  and  sometimes  by  both  combined. 

The  completed  curtain,  or  tlie  wattling,  whichever  may  be  used,  is 
generally  carried  finally  to  a  height  of  20  feet  al)ove  extreme  low  water. 
The  mattress  is  from  60  to  135  feet  in  width,  depending  upon  the  depth 
of  water  and  consequent  length  of  piles,  as  well  as  upon  liability  of 
the  bed  to  suffer  from  scour.  It  is  fabricated  upon  floating  ways,  in 
place,  by  wattling  brush  upon  poles  spaced  about  5  feet  apart  and  in 
any  length  desir^.  Continuity  is  obtained  by  lapping  the  x)oles  and 
fastening  them  together  with  spikes  and  wire.  When  additional 
strength  is  required  wire  cables  are  used  across  and  in  the  direction 
of  the  length  of  the  mattress.  The  brush  is  spiked  to  the  poles  at  the 
edges  of  the  mattress  and  at  other  points,  about  one  spike  to  every 
third  pole.  In  sinking  the  mat  a  little  less  than  1  cubic  yard  of  broken 
rock  is  required  to  a  cord  of  brush. 

The  piles  used  in  the  hurdles  run  in  lengths  from  25  to  60  feet,  and 
their  average  penetration  in  the  bottom  is  about  15  feet.  They  are 
driven  with  the  large  end  down. 

At  the  shore  end  of  the  hurdle  the  bank  is  revetted  for  about  300  feet, 
of  which  200  feet  are  below  the  axis  of  the  hurdle. 

In  constructing  the  shore  revetment  a  mat  about  120  feet  or  more  in. 
width,  its  inner  edge  at  the  surface  of  standard  low  water,  is  sunk.  The 
bank  is  then  eventually  graded  to  a  slope  of  one-half  and  covered  with 
riprap.  Where  necessary  to  grade  the  bank  by  artifical  means  the 
grading  is  done  by  the  hydraulic  method  or  by  means  of  shovels,  etc. 

The  foregoing  is  a  general  description  of  the  work  of  construction 
during  the  past  year. 

At  the  beginning  of  the  fiscal  year  the  work  for  improvement  had 
extended  to  Fort  Chartres  Crossing,  or  Bruce  Island,  but  the  construc- 
tion at  several  points  had  been  left  incomplete,  especially  as  to  number 
and  extent  of  works,  partly  in  order  to  observe  the  effect  of  the  hurdle 
as  built.  A  number  of  new  banks,  the  result  of  deposits  induced  by 
the  hurdles,  will  require  revetment  to  secure  their  permanency  as  soon  as 
they  become  high  enough,  notably  so  at  Horsetail,  Twin  Hollows,  and 
Jim  Smith's. 

The  localities  upon  which  work  was  done  during  the  year  extended 
from  St.  Louis  down  to  and  including  the  head  of  Moro  Island,  opposite 
Ste.  Genevieve,  Mo.    The  work  done  during  the  year  is  as  follows: 

HORSETAIL  BAR,  IMMEDIATELY  BELOW  ST.  LOUIS. 

The  work  at  this  locality  consisted  in  extension  of  the  bank  protec- 
tion on  the  west  side  of  the  river.  Two  hundred  and  ninety  linear  feet 
of  stone  and  mattress  revetment  were  placed,  the  mattress  work  extend- 
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ing  below  the  water  surface  and  the  stonework  to  a  line  12  feet  above 
low  water. 

PULLTIGHT,   7^  MILES  BELOW  ST.  LOUIS. 

The  work  at  this  locality  consisted  in  continaing  the  additions  and 
extensions  began  to  the  series  of  hurdles  at  this  point  in  the  spriug  of 
1893.  Two  buttresses  of  brush  and  stone  at  the  river  ends  of  hurdles 
0  and  1  were  raised,  and  buttresses  of  the  same  materials  were  built  to 
the  same  height  at  the  river  ends  of  hurdles  0  J  and  2.  Tliese  buttresses 
were  placed  for  the  purpose  of  protecting  the  river  ends  of  these  hurdles, 
which  are  situated  along  a  slightly  concave  line,  from  the  action  of  the 
ice  as  it  breaks  up  in  February  or  March. 

The  depth  at  this  crossing  is  now  not  less  than  8  feet  where  in  the 
early  part  of  1893  it  was  but  4^  feet. 

SULPHUR  SPRINGS,  15  MILES  BELOW  ST.  LOUIS. 

Considerable  trouble  was  experienced  at  this  locality  on  account  of 
shoal  water  before  improvements  were  begun,  and  also  during  the  low- 
water  season  of  1893.  The  channel,  in  crossing  from  bank  to  bank  of 
the  river,  made  two  abrupt  changes  of  direction  nearly  at  right  angles 
to  the  axis  of  the  sti^am.  The  improvement  was  begun  in  1887,  but 
the  work  of  the  past  year  has  added  to  the  number  of  hurdles,  and 
some  of  those  previously  built  were  extended  and  repaired  during  the 
year. 

The  low  stage  of  water  during  the  past  spring  interfered  with  the  com- 
pletion of  the  work,  but  that  akeady  accomplished  has  much  improved 
the  na  vigation  at  this  point.  Number  of  linear  feet  of  hurdles  buil 
duriugthe  year,  7,595. 

FOSTERS  ISLAND,   17^  MILES  BELOW  ST.  LOUIS. 

A  section  of  mattress,  100  feet  in  length,  was  placed  in  extension  of 
the  old  revetment, 

LUCAS,  20  MILES  BELOW  ST.  LOUIS. 

Some  additions,  extensions,  and  repairs  were  made  to  the  hurdles 
built  at  this  place  in  1888-1890.  Total  linear  feet  of  hurdle  built  during 
the  year,  150.    The  work  at  this  point  is  still  in  progress. 

CORNICE   ISLAND,   23  MILES  BELOW  ST.  LOUIS. 

Construction  work  commenced  at  this  locality  on  the  1st  of  June  on 
hurdles  1,  2,  3,  4,  and  5,  and  the  work  was  in  progress  at  the  close  of 
the  year.    Total  linear  feet  of  hurdles  built,  2,510. 

MICHAELS,   27  MILES  BELOW   ST.   LOUIS. 

The  work  here  consisted  in  construction  of  hurdle  No.  1  and  in  the 
repair,  so  far  as  practicable,  at  the  existing  low  stages  of  water,  of  No.  3 
of  tbe  series  which  was  built  in  1892,  Eight  buttresses  of  brush  and 
stone  were  placed  about  300  feet  apart  on  a  line  80  feet  from  the  hurdle, 
on  its  upstream  side,  to  serve  as  protection  against  moving  ice,  to  which 
this  hurdle  will  be  the  most  exposed.  Four  piers  of  stone  connect  the 
inshore  end  of  this  hurdle  with  the  shore,  the  shelving  rock  near  shore 
preventing  pile  driving  for  about  200  feet.  Total  number  of  linear  feet 
of  hurdles  built,  3,250. 
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PORT  CHARTRES,  40  MILES  BELOW  ST.  LOUIS. 

Navigation  at  this  locality  has  always  been  more  or  less  diflficult. 
Work  for  its  improvement  was  begun  in  1875  by  the  partial  construc- 
tion of  a  dam  to  close  the  chute  west  of  Bruce  Island,  then  called  Fort 
Chartres  towhead.  No  further  work  was  done  here  until  1892,  when 
the  building  of  a  series  of  hurdles  was  commenced  for  the  purpose  of 
closing  the  chute.  Two  hurdles  w^ere  built  duriug  the  year  named,  but 
considerable  damage  was  done  to  them  when  the  ice  in  the  river  broke 
up  in  February,  1893. 

During  the  spring  of  1893  and  the  fiscal  year,  1894,  10,250  linear  feet 
of  hurdles  were  completed  for  closing  the  chute,  and  the  bank  opposite 
was  protected  in  part  to  a  distance  of  5,500  feet  below  Sycamore  Land- 
ing. 

The  work  of  the  past  fiscal  year  consisted  mainly  in  protection  of  the 
east  bank  of  Bruce  Island  by  means  of  revetment  carried  up  the  shore 
to  the  foot  of  the  abrupt  bank. 

At  the  beginiug  of  the  extreme  low- water  season  of  last  year,  a  shoal 
with  about  5  feet  of  water  upon  it  developed  in  the  channel  crossing 
nearly  opposite  the  landing  at  Fort  Chartres,  the  river  at  the  same 
time  showing  a  tendency  to  split  up  into  several  channels,  none  of  which 
would  have  sufficient  depth. 

With  a  view  to  deepening  the  water  over  this  bar  q^long  the  line  that 
was  being  used  by  the  steamers  and  tows,  and  in  order  to  afford  some 
temporary  relief,  at  least  to  navigation,  two  portable  .fetties  of  a  total 
length  of  900  feet,  and  improvised  from  barges  and  grub  plank,  were 
experimented  with  at  this  locality.  These  jetties  were  placed  so  as  to 
form  a  funnel-shaped  chute  concentrating  the  flow  between  them  upon 
the  bar.  As  the  only  practicable  channel  for  navigation  at  this  time 
lay  between  the  jetties,  and  as  towboats  with  tows  were  obliged  to  make 
the  crossing  between  the  jetties  by  "flanking,''  which  required  a  good 
deal  of  space,  the  jetties  could  not  be  placed  as  near  each  other,  and 
especially  so  at  their  lower  ends,  as  was  necessary  or  desirable,  and 
this  fact,  taken  in  connection  with  the  short  length  of  the  jetties,  was 
unfavorable  to  full  demonstration  of  the  experiment. 

As  it  was,  however,  a  narrow  channel,  9  feet  deep,  was  soon  exca- 
vated parallel  and  near  to  the  upper  face  of  tlie  lower  jetty,  and  which 
could  have  been  enlarged  by  the  operation  of  a  powerful  sand  pump 
had  one  been  available  then.  An  accumulation  of  sand  formed,  though 
below  and  in  juxtaposition  to  the  lower  jetty  and  between  this  bar 
and  one  but  a  short  distance  below  it,  one  of  the  narrow  channels 
already  mentioned  into  which  the  river  appeared  to  be  s|)litting  up  was 
deepened  to  7  feet,  which  depth  was  increased  to  9  feet,  with  ample 
width,  by  the  aid  of  pile-driver  jets  directed  against  the  crest  of  the 
bar,  which  was  a  short  one,  axially.  This  experiment  began  September 
6  and  terminate<l  September  20,  the  desired  depth  having  been  obtained. 

It  would  have  been  interesting  to  have  made  further  experiments 
with  these  jetties,  but  as  the  necessary  de])th  for  navigation  had  been 
obtained  and  as  there  began  to  be  need  for  the  barges  elsewhere  tbey 
had  to  be  withdrawn. 

It  is  not  expected  that  such  jetties  can  be  rehed  upon  alone  to  pro- 
duce very  marked  results.  But  there  may  be  occasionally  times  during 
seasons  of  low  water  when  their  use  as  auxiliaries  to  permanent  works 
of  contraction,  and  especially  in  connection  with  a  suitable  dredge,  also 
regarded  as  auxiliary,  may  be  of  assistance  to  navigation,  and  even  if 
such  assistance  takes  only  the  shape  of  a  small  and  temporary  increase 
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in  depth  at  one  or  more  of  the  worst  bars,  it  appears  worth  the  while 

to  employ  such  auxiliaries — to  a  limited  extent,  at  least — for  what  they 

may  be  worth,  particularly  when  the  cost  is  but  a  few  dollars  per  loot. 

This  sjibject  will  be  touched  upon  again  and  farther  on  in  this  report. 

TURKEY  ISLAND,  42  MILES   BELOW  ST.  LOUIS. 

The  work  at  this  island  consisted  in  placing  a  mattress  below  the 
water  surface  and  carrying  the  stone  revetment  uj)  the  bank  for  15 
feet  above  low  water  for  the  protection  of  1,200  linear  feet  of  the  west 
face  of  the  island.    This  work  was  in  progress  at  the  close  of  the  year 

STE.   GENEVIEVE,  48  MILES  BELOW  ST.  LOUIS. 

The  improvement  of  this  reach  of  river,  extending  from  Turkey  Island 
to  Kaskaskia  Island,  comprises  several  series  of  projected  hurdles  and 
revetments. 

The  work  of  the  fiscal  year  for  this  reach  consisted  in  repairing  and 
iu  adding  to  the  hurdles  built  in  1891  and  1892  for  the  improvement  of 
the  channel  and  landing  at  Little  Rock,  as  provided  for  in  the  river 
and  harbor  act  of  1890,  and  in  the  extension  of  this  wo^k  down  to 
Moro  Island,  protection  of  the  west  face  of  the  island,  and  commence- 
ment of  construction  of  a  series  of  hurdles  .on  the  west  side  of  the  river 
at  Stantons  Landing  at  Ste.  Genevieve. 

Total  length  of  hurdle  constructed  during  the  year,  6,675  linear  feet; 
total  length  of  revetment,  5,700  linear  feet. 

The  work  was  still  in  progress  at  the  close  of  the  year. 

DEVILS   ISLAND,  114 J  MILES  BELOW  ST.  LOUIS. 

The  only  work  done  at  this  locality  consisted  in  the  placing  of  a  short 
portable  jetty  composed  of  several  of  the  barges  wliich  had  been  used 
for  the  Fort  Chartres  experiment,  the  object  being  to  secure  some  sumll 
increase  in  depth  on  the  narrow  bar,  the  ruling  depth  upon  which  was 
but  4  feet  and  that  depth  only  existing  in  a  channel  which  crossed  the 
bar  in  a  direction  nearly  at  a  right  angle  to  the  axis  of  the  river. 

The  river  at  this  locality  is  about  4,000  feet  wide;  last  fall  it  had  a 
low-water  depth  of  2^  to  4  feet  throughout  the  entire  width,  and  small 
velocity  of  current.  It  was  the  shoalest  crossing  between  St.  Louis 
and  Cairo,  and  not  only  obstructed  general  navigation,  but  interfered 
with  the  movement  of  our  own  boats  and  barges  engaged  in  procuring 
brush  for  the  works  at  points  75  miles  and  more  above. 

A  small  gain  in  depth  was  eflPected  by  this  jetty,  aided  by  pile-driver 
jets,  but  a  steamer  of  one  of  the  navigation  lines  having  a  tow  grounded 
in  this  channel,  caused  the  bottom  to  flatten  out,  so  that  the  increase 
was  lost.  But  the  increase  in  depth  that  had  been  effected  was  about 
as  much  as  had  been  expected  from  the  short  length  of  jetty  availiible. 

Early  in  September  last  (1894)  I  had  a  conference  at  this  office  with 
one  of  the  members  of  the  conmiittee  on  dredging  of  the  Mississippi 
River  Commission,  which  has  charge  of  improvement  work  on  the  Mis- 
sissippi Biver  below  the  mouth  of  the  Ohio,  in  regard  to  some  proposed 
experimental  operations  of  their  dredge  Experimenter  above  the  mouth 
of  the  Ohio.  It  was  understood  as  a  result  of  the  conference  that  the 
dredge,  which  was  then  working  below  the  mouth  of  the  Ohio,  would 
probably  soon  n^ove  up  to  Devils  Island,  where  the  set  of  the  current 
was  reported  as  favoring  operations  by  a  dredge  across  a  particular 
portion  of  the  bar,  and  commence  operations  upon  a  line  to  be  first  sub- 
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mitted  to  this  office.  As  the  dredge,  however,  did  not  move  up  as 
soon  as  I  had  expected,  it  being  still  engaged  below  the  Ohio,  I  addressed 
a  x)ersonal  note  on  the  9th  of  October  to  the  secretary  of  the  GommiR- 
sion  to  the  effect  that  I  had  been  expecting  for  several  weeks  past  that 
the  dredge  would  come  up  to  this  side  of  the  Ohio  Biver,  and  that  there 
was  a  very  good  chance  for  trying  it  at  Devils  Island.  Answer  was 
returned  to  the  effect  that  the  dredge  would  probably  move  up  shortly 
to  Devils  Island.  It  arrived  on  the  ground  about  the  17th  of  October, 
and  commenced  work  some  days  later.  Some  of  the  discharge  pipes 
for  the  dredge  were  towed  from  St.  Louis  to  Devils  Island  by  the 
steamer  Dolphin  Ko.  ^,  at  that  time  in  the  employ  of  this  ofQce,in  order 
to  assist  those  operating  the  dredge.  The  result  of  the  dredging  was  a 
good  channel  for  the  rest  of  the  season.  The  channel  has  also  been  in 
use  this  season,  which  has  been  one  of  unusually  low  water  for  this 
part  of  the  year. 
The  total  of  construction  work  done  during  the  year  is  as  follows: 

Hnrdle  built linear  feet..      19,530 

Hurdle  repaired do 560 

Bank  protection  (revetment)  built,  including  extensions  and  repairs . .  do 10, 566 

All  of  the  work  for  placing  material  was  done  by  hired  labor. 

MATERIAL  USED. 

The  following  quantities  of  piles,  brush  (for  mattresses),  and  rock 
were  used  in  the  works  during  the  year: 

Piles linear  feet..  764,929 

Brush  in  place cords..    33,794.3 

Kook  in  place cubic  yards..    61,965.5 

UTILIZATION  OF  DEIFTWOOD. 

At  high  stages  of  the  river  immense  quantities  of  driftwood  are  car- 
ried downstream  by  the  flood.  A  great  deal  of  this  drift  lodges  against 
tiie  hurdles,  and  sometimes  in  quantities  sufficient  to  menace  their 
stability  either  through  static  pressure  or  by  producing  scour  about 
tlio  piling.  If  the  fields  of  drift  thus  formed  can  be  sunk  in  place  just 
above  the  hurdles  they  form  excellent  permeable  dams,  often  of  con- 
siderable height,  and  also  serve  as  protection  to  the  hurdles  against 
which  they  have  rested;  but  iu  general  the  drift  must  be  sunk  quickly, 
otherwise,  especially  at  very  high  stages  of  water,  it  may  become  dan- 
gerous to  the  hurdles,  as  noted  above. 

The  fields  of  drift  are  sunk  by  laying  on  top  of  them,  rapidly  and  as 
evenly  as  possible,  a  sort  of  mattress  of  brugh,  and  then  weighting 
the  whole  with  stone. 

A  good  deal  of  such  drift  was  utilized  iu  this  way  during  the  year. 

LABOR  AND  MATERIALS. 

Of  the  brush  used  14,496.2  cords  were  procured  by  hired  labor  and 
19,298.1  cords  by  contract.  Of  the  stone  used  34,792.6  cubic  yards 
were  procured  by  hired  labor  at  the  Unit.ed  States  quarry  at  Little 
Bock,  Mo.,  a  short  distance  above  Ste.  Genevieve,  and  27,172.9  cubic 
yards  by  contract,  and  133,327  linear  feet  of  piling  by  purchase  in 
open  market  and  631,602  linear  feet  by  contract.  Other  materials, 
including  rope,  bolts,  wire,  spikes,  nails,  and  miscellaneous  supplies, 
were  procured  in  open  market.  The  work  of  placing  the  materials  was 
all  done  by  hired  labor. 
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PLANT. 

The  plant  that  was  on  hand  at  the  beginning  of  the  fiscal  year  was 
insufficient  for  the  proper  exx>enditare  of  the  appropriation  of  August 
18  last,  and  of  the  subsequent  (expected)  appropriation  of  $758,333.33, 
and  which  was  made  March  3  last,  and  an  increase  of  the  plant  by  1 
tow  and  dredge  boat,  12  model  barges,  and  15  skiffs  was  therefore 
authorized  by  the  Department.  The  tow  and  dredge  boat  is  building 
under  contract,  to  be  delivered  on  or  before  August  1  next,  and  the 
barges,  also  building  under  contract,  are  to  be  delivered  by  August  30, 
1895.    The  skiffs  were  purchased  under  informal  contract. 

A  full  list  of  the  plant  is  given  in  the  table  forming  part  of  this 
report,  giving  the  value  of  property. 

In  my  project  of  August  28  for  the  expenditure  of  the  appropriation 
by  the  act  of  August  16, 1894,  appears  the  following: 

It  in  also  Hubmitted  that  a  dredge  would  be  nsefal  as  auxiliary  to  the  \vork,  not 
only  where  contractiou  works  have  beeu  and  are  beiug  constructed,  but  it  would 
also  aflbrd  more  or  less  relief  at  crossings  generally  between  the  Missouri  and  the 
Ohio. 

Xhe  operation  of  the  dredge  would  be  to  some  extent  experimental^  but  it  could 
be  expected  to  lessen  difficulties  to  navigation  at  low  stages  of  water  by  increasing 
the  depths  sooner  than  the  contraction  works  would,  tliough  such  dredged  depths 
mi^ht  be  only  temporary  and  might  have  to  be  renewed  several  times  each  season. 
A  single  dredge  might  not,  however,  suffice,  and  experience  then  would  indicate  the 
number  required. 

This  is  the  boat  already  reported  as  authorized  to  serve  as  a  tow  and 
dredge  boat. 

PLATES. 

Six  plates  accompany  this  report.  Plate  No.  1,  on  a  scale  of  1-100,000, 
is  a  map  of  the  river  jfrom  the  mouth  of  the  Missouri  Eiver  to  Big 
Eddy,  a  distance  of  102  miles.  This  is  a  general  map,  showing  local- 
ities, and  location  of  completed  and  projected  works.  .  The  other  plates 
show  the  localities  and  works  more  in  detail.  The  plates  all  aid 
materially  to  a  full  explanation  of  the  work  projected  and  completed. 

GAUGES. 

loftily  g^Qg^  observations  were  continued  under  direction  of  this 
office  at  12  localities,  covering  the  river  from  the  Chain  of  Eocks,  above 
the  northerly  boundary  of  St.  Louis,  to  Gray's  Point,  a  distance  of 
about  158  miles.  The  gauge  readings  show  decided  changes  in  stages 
of  water  and  in  slopes  on  the  portion  of  the  river  under  improvement 
immediately  below  St.  Louis,  but  the  full  extent  of  such  changes  can 
only  be  given  after  the  gauge  readings  shall  have  been  further  con- 
tinued for  several  seasons. 

The  fiscal  year  just  ended  has  been  the  longest  period  of  low  water  ever 
recorded  at  the  St.  Louis  gauge.  The  year  opened  with  a  falling  river, 
the  stage  of  water  on  the  1st  of  July  being  17  feet  on  the  gauge.  It 
passed  below  the  10-foot  stage  July  22,  to  the  3-foot  stage  during 
November  and  December,  and  to  the  zero  stage  in  January.  In  the 
spring  months  of  April  and  May  it  nearly  reached  the  10-foot  stage,  but 
did  not  pass  it  until  June  13.  There  was,  then,  a  period  of  nearly 
eleven  months  in  which  the  river  fluctuated  between  the  zero  and  the 
10-foot  stage. 
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The  plan  for  improyemeDt  has  contemplated,  since  1881,  carrying 
the  works  downstream  from  St.  Ix)ais,  making  the  improvement  com- 
plete and  thorough  as  it  progressed — that  is,  so  far  as  practicable  to 
do  so.  It  is  not  always  practicable,  however,  to  advance  and  maintain 
hnrdle  and  revetmeot  construction  work  in  proportion  to  the  extent  of 
accretions,  and  hence  while  the  aim  and  effort  may  be  to  thoroughly 
complete  the  work  at  one  locality  before  proceeding  to  another,  it  gen- 
erally becomes  necessary  to  start  new  lines  of  hurdles  or  new  revet- 
ments at  other  points  in  order  to  keep  the  work  going.  The  accretions 
depend,  as  to  dimensions,  almost  entirely  upon  frequency,  height,  and 
duration  of  floods  from  the  Missouri  River.  When  these  floods  are  small, 
comparatively,  and  of  short  duration,  smaller  accretions  maybe  looked 
for.  It  may  take  years  before  accretions  at  certain  localities  become 
broad  enough  or  high  enough  to  admit  of  their  being  revetted,  and 
again  there  are  sometimes  periods  when  the  stage  of  water  in  the  river 
is  so  low  that  barges  with  material  for  the  works,  and  occasionally  even 
pile  drivers,  can  not  move  about  outside  of  the  navigable  channel  for 
the  time  being  so  as  to  complete  a  work  at  some  one  point,  and  it  then 
becomes  necessary  to  utilize  the  time,  men,  and  plant  by  working  at 
some  other  point  equally  in  need  of  improvement.  During  the  fall  of 
1893  and  1894,  and  even  during  part  of  the  past  spring,  the  low  water 
retarded  construction  considerably. 

The  navigable  channel  has  been  improved  and  ruling  depths  at  low 
water  have  been  considerably  greater  than  prevailed  throughout  the 
reach  under  improvement  (from  St.  Louis  to  Ste.  Genevieve  here  referred 
to)  before  work  for  improvement  began,  and  considerable  improvement 
has  been  effected  during  the  past  fiscal  year  in  spite  of  the  difficulties 
mentioned  under  which  work  progressed.  The  least  depth  found  during 
the  year  within  this  reach  of  river,  and  which  formerly  contained  some 
of  the  shoalest  bars  between  St.  Louis  and  the  mouth  of  the  Ohio,  was 
at  Fort  Chartres,  where,  as  has  already  been  stated,  there  was  a  depth 
of  but  5  feet  in  the  early  part  of  September,  at  a  3^  foot  stage  on  the 
St.  Louis  gauge,  but  which  depth  was  soon  increased  to  9  feet.  In 
general,  it  must  be  said,  although  the  improvement  is  far  from  being 
completed,  in  fact  being  not  much  more  than  fairly  begun,  that  the 
river  between  the  mouths  of  the  Ohio  and  Missouri  is  much  better  for 
navigation  than  it  was  before  the  work  of  improvement  began,  and  that 
the  difficulties  and  dangers  to  navigation  are  much  less  than  they  were 
twenty  years  ago.  In  giving  credit  for  the  improvement,  tlie  opera- 
tions of  the  snag  boats,  in  freeing  the  channels  of  snags  and  other 
obstructions,  must  not  be  overlooked. 

Total  amount  of  dams,  dikes,  hurdles,  and  revetments  built  by  the 
United  States  since  improvement  was  begun  in  1872,  and  also  total  of 
accretions  due  to  hurdles: 

DaiDS linear  feot..      S,326 

Dikes do....     11,620 

Hurdles do....  309,801 

Bank  protection  (revetment) do 136, 625 

Accretions  due  to  hurdlework acres . .      7, 045 

The  details  of  the  work  done  during  tlie  fiscal  year  are  given  in  the 
reports  herewith  of  Mr.  D.  M.  Currie,  principal  assistant  engineer,  Mr. 
William  S.  Mitchell,  assistant  engineer,  and  Mr.  Gerald  Bagnall,  assist- 
ant engineer. 

The  procuring  of  brush  and  quarrying  of  stone  by  hired  labor  was 
done  by  parties  in  charge  of  Mr,  E,  D,  Libby,  assistant  engineer. 
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ENGINEER  DEPOT,  FOOT  OF  ARSENAL  STREET,   ST.  LOUIS. 

At  this  depot  were  made  most  of  the  repairs  to  tools  and  appliances 
and  minor  repairs  to  the  floating  plant.  An  account,  in  detail,  of  this 
work  is  given  in  the  accompanying  report  of  Mr.  C.  D.  Lamb,  superin- 
tendent. 

STATISTICS. 

For  amount  of  commerce  and  navigation  benefited  by  the  improve- 
ment, attention  is  respectfully  invited  to  the  tables  herewith  of  statis- 
tics of  the  commerce  of  the  river.  These  statistics  were  compiled  by 
Mr.  Elliott  Jones,  chief  clerk. 

VALUE  OF  PROPERTY. 

The  present  value  of  property  belonging  to  this  work  is  shown  in  the 
following  table: 


Class  of  property. 


steamer  Gen.  Gillmore  (I ) 

Steamer  Gen.  T.  L.  Casey  (1) . . . 
Steamer  Dolphin  No.  2  (hired). 

Tow  and  dredge  boat 

Steam  tenders  (7) 

Barges,  model  (49) 

Barges,  quarter  (8) 

Qnarter  boats  (10) 

Oilioe  and  survey  boats  (i) 

PUe  drivers  (35) 

Derri  ck  boats  (2) 

Derrick 

Machine  shop 

Small  boats  (429) 

Portable  quarters 

Portable  jetties 

Ways  (supply  depoi) 

Supply  depot 

Tools  and  appliances 

Boarding  outfit 

Office  furniture 

Survey  instruments 

Photographic  apparatus 


Value  July 
1.1894. 


Purchases, 
additions, 
and  repairs. 


$13,711.89 
24, 925. 70 


20,326.91 

138,007.81 

16. 176. 63 

51,104.59 

12, 320. 00 

118, 578. 75 

4,873.65 

1,011.50 

1, 590. 07 

61, 575. 97 

5,902:21 


3,584.98 

4,280.25 

13,343.92 

25, 374. 03 

533.48 

1, 910. 26 

257. 14 


$20,755.08 

18,015.47 

3, 087. 75 

1,437.16 

12, 784. 79 

13. 166. 09 
4,039.49 
2, 268. 09 
4, 602. 32 

30. 836. 10 
170. 89 

1, 048. 71 

496.06 

12,033.61 

354.72 

2, 714. 02 

311.23 

2,807.46 

7.929.61 

7,716.03 


Expenses 
and  deteri- 
oration 
charged  to 
works  of 
improve- 
ment. 


$18,925.67 
18. 351. 57 
3,087.75 


11.50 


6,901.78 

25,503.59 

4, 104. 70 

3,488.36 

1,  460. 35 

18, 73d.  85 

870.89 

300. 44 

798.16 

29,297.8,3 

1, 358. 72 


Value  June 
30, 1885. 


$15,641.30 
24,588.60 


992.38 

2,550.11 

8. 231. 82 

6, 634. 57 

53.35 


1,437.16 

26, 209. 92 

126. 360. 31 

16,111.42 

49,884.32 

15,467.97 

130,178.00 

4, 173, 66 

1,759.77 

1,287.97 

44,311.75 

4,898.21 

2,714.02 

2,903.83 

4,537.60 

13,041.71 

26, 455. 49 

480.13 

l,ft21.76 

257.14 


Total ,  520,085.74  i  146,086.18  ,  151,648.89  ,    014,J23.03 


ESTIMATE. 

The  orignal  estimate  of  cost  of  this  improvement  of  the  river  between 
the  month  of  the  Ohio  and  the  mouth  of  the  Missouri  River,  as  revised 
in  1883,  is  $16,397,500. 

The  aggregate  amount  from  appropriations  that  has  been  available 
for  this  work  to  June  30,  1895,  is  $6,904,999.99,  leaving  the  sum  of 
$9,492,500.01  for  further  appropriation  or  consideration. 

IJST  OF  APPROPRIATIONS. 


By  act  of— 

June  10,  1872 $100,000.00 

March  3, 1873 200,000.00 

June23,  1874 200,000.00 

March  3, 1875 200,000.00 

Augnat  14, 1876 200, 000. 00 

June  18,  1878 240,000.00 

March  3, 1879 200,000.00 

June  14,  1880 250,000.00 

March  3, 1881 600,000.00 

August  2, 1882 600,000.00 


Bv  net  of— 

July5,1884 $520,000.00 

August  5, 1886 375, 000. 00 

August  11, 1888 300,000.00 

September  19, 1890 400, 000. 00 

July  13, 1892 525.000.00 

March3,1893 658;333.33 

August  18, 1894 758, 333. 33 

March  2, 1895 758,333.33 

Total 7,084,999.90 
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Of  these  amonuts  $180,000  was  allotted  by  acts  and  projects  for 
improvement  between  the  Illinois  and  Missouri  rivers,  including  Alton 
Harbor,  leaving  as  amount  applicable  for  general  improvement  between 
the  mouth  of  the  Ohio  River  and  the  month  of  the  Missouri  Elver 
♦6,904,099.09,  as  just  given  above. 

Amount  expended  to  include  June  30,  1894,  $5,190,490.18. 

Amount  expended  during  the  fiscal  year  ending  June  30,  1895, 
♦382,204.74. 

The  balance  available  June  30, 1895,  will  be  expended  in  continuing 
the  improvement  according  to  the  approved  project,  and  unless  some 
unforeseen  contingency  interferes  (none  is  apprehended,  however)  the 
balance  will  be  practically  expended  by  the  close  of  the  fiscal  year  end- 
ing June  <30,  1896. 

In  addition  to  the  actual  work  of  construction  there  is  a  hvrge  and 
expensive  plant  to  be  maintained  and  cared  for,  and  which  will  be 
increased  by  the  number  of  boats  (1  tow  and  dredge  boat  and  12  barges) 
now  under  construction  by  contract. 

The  safe  harborage  of  the  floating  proi)erty  during  winters  is  always 
a  matter  of  solicitude  with  this  oihce. 

The  river  and  harbor  act  of  July  13,  1892,  contained  the  following: 

Improving  the  Mississippi  River  from  the  mouth  of  the  Ohio  River  to  the  landing 
on  the  west  bank  below  the  Washington  Avenue  Bridge,  Minneapohs,  Minnesota; 
continuing  iniprovenieut,  one  miUion  one  hundred  and  twenty-five  thousand  doUars: 
Provided^  Thnfc  on  and  after  the  passage  of  this  act  additional  couti^acts  may  be 
entered  into  by  the  Secretary  of  War  for  such  materials  and  work  as  may  be  neces- 
sary to  carry  on  contiunously  the  systematic  improvement  of  the  Mississippi  River 
between  the  points  mentioned,  or  said  materials  may  be  purchased  and  work  may 
be  done  otherwise  than  by  contract,  to  be  paid  for  as  appropriations  may  from  time 
to  time  be  made  by  law,  not  exceeding  in  the  aggregate  one  million  six  hundred  and 
twenty-five  thousand  dollars  per  annum  for  three  years,  commencing  July  first,  eigh- 
teen hundred  and  ninety -three:  And  provided  further.  That  of  the  amount  herein 
appropriated  five  hundred  and  twenty-five  thousand  doUars  shall  be  expended  from 
the  mouth  of  the  Ohio  River  to  the  mouth  of  the  Missouri  River  and  six  hundred 
thousand  dollars  from  the  month  of  the  Missouri  to  Minneapolis;  and  the  amounts 
for  which  additional  contracts  are  authorized  to  be  entered  into  shall  be  expended 
in  like  proportion. 

The  amount  contemplated  to  be  expended  annually  on  the  Mississippi 
River  between  the  mouths  of  the  Ohio  and  Missouri  rivers  for  three 
years,  in  addition  to  the  appropriation  of  $525,000  of  1892,  appeared 
to  be,  therefore,  $758,333.33.  The  three  appropriations,  however,  fol- 
lowing that  of  1892,  were: 

By  act  of— 

March  3, 1893 $658,333.33 

August  18, 1894 758,333.33 

March  2, 1895 758,333.33 

These  three  appropriations  are  included  in  the  amount  given  above 
as  appropriated  to  date. 

It  is  presumed  that  the  appropriation  of  $758,333.33  is  the  last  to  be 
made  under  tlie  provisions  of  the  act  of  1892. 

T!ie  i)lant  accumulated  since  1892  in  order  to  carry  on  the  improve- 
ment at  the  rate  that  the  act  of  1892  provided  for  is  in  condition,  with 
ordinary  annual  repairs  to  some  of  it,  to  last  for  a  number  of  years  to 
come. 

The  sum  of  $760,000  can  be  profitably  expended  during  the  fiscal 
year  ending  June  30,  1897,  in  continuing  the  work  under  the  present 
approved  project. 

This  work  is  in  the  collection  district  of  New  Orleans.  The  nearest  port  of  entry 
is  St.  I^ouis,  Mo.,  at  which  place  the  customs  collected  during  the  fiscal  year  ended 
June  30, 1895,  amounted  to  $1,197,346.70. 

The  amount  of  internal  revenue  collected  was  $7,388,503.13. 
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Mfmey  statement. 

Jnly  1, 1894,  balance  unexpended $197,843.15 

Amount  appropriated  by  sundry  civil  act  approved  August  18, 1894 758, 333. 33 

Amount  appropriated  by  sundry  civil  act  approved  March  2, 1895 758, 333. 33 


1,714,509.81 
June  30,  1895,  amount  expended  during  fiscal  year 382, 204. 74 


July  1,  1895,  balance  unexpended ! 1,332,305.07 

July  1, 1895,  outstanding  liabilities $126, 505. 79 

July  \,  1895,  amount  covered  by  uncompleted  contracts. ..     155, 780. 55 

.^82,286.34 


July  1, 1895,  balance  available *1, 050, 018. 73 


'  Amount  ( estimated )'required  for  completion  of  existing  project $9, 492, 500. 01 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1897 760,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  proposals  fw  12  model  barges  received  in  response  to  advertisement  dated  Sep- 
tember s!4, 1894,  and  opened  October  i%  1894,  by  Maj.  Charles  J,  Allen,  Corps  of  Engi- 
neers, at  8t,  Louis,  Mo. 


Ka 


Kame  and  address  of  bidder. 


Georf^o  T.  Nellca  &  Co.,  Leavenworth,  Kans 

Interstate  Lumber  Co.,  Chattanoofca,  Tenii , 

The  Cincinnati  Marine  Kwy.  Co.,  Cincinnati.  Ohio 
Louia  H.  Skinner,  Wilmington,  N.  C 

Ed.  J.  Howard,  JeflTersonville,  Ind 

David  S.  Barmore,  Madison,  Ind 


BargeH.       Price. 


Number. 
12 
12 
12 

12 

4orG 

8 


$3,540 
3,385 
3,584 
4,041 

3,600 

3,590 


Amount. 


$42,480 
40,620 
43,008 
48,492 
14,400 
21,000 
28,720 


Available,  $758,333.33;  from  appropriation  of  Angust  18,1804. 
No.  2  lowest ;  acceptance  recommended. 

Abstract  of  proposals  for  tow  and  dredge  boat  received  in  response  to  advertisement  dated 
December  24,  1894,  and  opened  January  2S,  1895,  by  Maj.  Charles  J.  Allen,  Corps  of 
Engineers,  at  St.  Louis,  Mo. 


No. 


Name  and  address  of  bidder. 


Amonnt. 


Iowa  Iron  Works,  Dubuque,  Iowa 

M.  A.  Sweeney  Co.,  Jefferson ville,  Ind 

J aa.  Bees  &  Sons,  Pittsburg,  Pa 

The  Cincinnati  Marine  Kwy.  Co.,  Cincinnati,  Ohio 
Ed.  J.  Howard,  Jeffersonville,  Ind 


$35,000 
31,300 
45,500 
81,987 
27,375 


Available,  $600,849;  from  appropriation  of  August  18,  1804. 
Bid  No.  5  the  lowest;  acceptance  recommended. 


*  Of  this  amount  $1,018,918.73  are  at  present  available  for  works  in  progress,  $31,100 
l)eiDg  allotted  for  special  work  at  Cape  Girardeau  and  Cairo.  The  $8,746.74  remain- 
ing fVom  the  allotment  of  $50,000  for  work  at  Ste.  Genevieve  made  in  the  act  of 
September  19,  ISSK),  was  expended  during  the  past  fiscal  year  in  repairs  to  and  exten- 
sion of  the  work  opposite  Ste.  Genevieve  Lauding  at  Little  Rock,which  was  begun 
in  1891. 
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Abstract  of  proposals  for  piles  received  in  response  to  advertisement  dated  December  SI, 
1894 f  and  opened  January  30,  1895,  by  MaJ.  Charles  J,  Allen,  Corps  of  Engineers,  at 
St.  Louitt,  Mo, 


Nonie  and  address  of  bidder. 

• 

41  to  4 

First  class. 

No 

36  to  40  fe«a. 

5  feet.     46  to  50  feet. 

51  to  35  feet. 

1  Price 
No.        per 
foot. 

No. 

Price 

Price 
foot. 

Genu. 
25 

9.50 

10.66 
12.72 

No. 

Pric« 

1 

2 
3 

4 

C.  C.  Meujfcl,  jr.,  &  Bro.  Co.,  Louis- 
ville, Ky 

Fmik.  Uartweg.  CincinDati,  Ohio. ... 

St  LouJB  Itifrijferator  and  Wooden 
GutUr  Co..  St.  Louin,  Mo 

fierthold  &.  JonuingH,  St.  Louis,  Mo. . 

2,000 
2,000 

2.000 
2,000 

Cenf. 
20 
9.50 

10.66 
12.72 

1,500 
1.500 

1,500 
1,500 

Cento. 
22 

9.50 

10.66 
12.72 

1,000 
1.000 

1,000 
1,000 

500 
500 

500 
500 

Cents. 
30 
9.50 

10.66 
12.72 

No. 


Name  and  addrecs  of  bidder. 


25  to  30  foot. 

-v«     I  Price  per 
^°-  foot. 


C.  C.  Mengel,  jr.,  &  Bro.  Co.,  Louis- 
ville, Kv 

Fredk.  Hartwefc,  Cincinnati,  Ohio !    1, 000 

St.  Louis  Refrigerator  and  Wooden  j 
Gutter  Co.,  St.  Louis,  Mo 1,  COO 

Berthold  &.  Jennings,  St.  Louis,  Mo. . ' 


Genu. 

6.*  75" 

7.15 


Second  cli^s. 
31  to  35  feet. 


No. 


4,000 
4,000 


Price  per 
foot. 


Genu. 

6.75 

7.15 


36  to  40  feet. 


No-  ^'^r 


5.000 
5,000 


CenU. 

6*75 

7.15 


Name  and  addresa  of  bidder. 

41  to- 

Second  class. 

Amount 

No. 

15  feet. 

46  to  50  feet.   '   51  to  65  feet. 

No. 

Price 
foot. 

No. 

Price 
foot. 

Genu. 

Price 
No.        per 
foot. 

1 

C.  C.  Mengel,  jr.,  &  Bro.  Co.,  Louis- 
ville, Ey 

Genu. 

Genu. 

$50,090.00 
76,816.25 

82,187.25 

2 
3 

Fredk.  Ilartwog,  Cincinnati,  Ohio. . . . 

St.  Louis  Refrigerator  and  Wooden 

Gutter  Co..  St.  Louis,  Mo 

.5,000 
5.000 

6.75 
7.15 

3,000 
3,000 

6.76 
7.15 

2,000 
2,000 

6.75 
7.15 

4 

Berthold  Sl  Ji'nninsrs  St.  Lonis  Mo 

27,606.00 

No. 2  lowest;  acceptance  recommended. 

Amount  available,  $681,666;  appropriated  by  act  of  August  18,  1884. 


Abstract  of  proposals  for  brush  received  in  response  to  advertisement  dated  December  SI, 
1894,  and  opened  January  30, 1895,  by  Maj.  Charles  J.  Allen,  Corps  of  Engineers,  at 
St.  Louis,  Mo. 


No. 


Name  and  address  of  bidder. 


Fredk.  Hartweg.  Cincinnati,  Ohio . 
James  Short,  St.  Charles,  Mo 


»™i»-  'prrirrd.'^°»«"°*- 


Cord*. 
30,000 
30,000 


$2.44 
2.78 


$73,200 
83.400 


All  bids  considered  too  high.    Rejection  recommended. 

Amount  available,  $581,666;  appropriated  by  act  of  August  18, 1804. 
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Abstract  of  proposals  for  stone  received  in  response  to  adrei'tisement  dated  December  SI, 
1894 f  and  opened  January  SO,  1895,  by  Maj,  Charles  J.  Allen,  Corps  of  Engineers,  at 
St,  Louis,  Mo. 


ISio. 


Nanie  and  a<ldies» 
of  bidder. 


Quantity 
oflered. 


j  Cubic  yds. 
John  Cleary,  Chester.  10, 000 

111.  ! 

Edward  Helv,    West  50,000 

Plains,  Mo: 


Bussen    Bros..    Oak- 

viUe,  Mo. 
John  Bums,  St.  Louis, 

Mo. 
James   Short,   St. 

Charles,  Mo. 
Martin     Lorenz,    St. 

Louis,  Mo. 


10.000  I 
30,000  I 
20,000  I 
30,000  i 


Price.    Amount. 


CentM.  I 
58  ! 


Mode  of  delivery. 


$5,800 


64 

32,000 

50 

5.000 

45 

13,500 

47 


9,400 
16, 200 


Delivered  on  Government  barges  at  Ches- 
ter, lU. 

Delivered  on  Government  barges  at  Gov- 
ernment works,  the  United  States  to  do 
the  towing  nud  charge  contractor  tow- 
age eight-tenths  of  a  cent  per  yard  per 
mile  for  upstream  towage  and  four- 
tenths  of  a  cent  per  yard  per  mile  for 
downstream  towage. 

Delivered  on  Government  barges  at  Quar- 
antine, Mo. 

Delivere<1  on  Government  barges  near 
RiverHide,  Mo. 

Delivered  on  Government  barges  1  mile 
above  Crystal  City  Landing,  Mo. 

Delivered  on  Government  barges  at  foot 
of  Cahokia  street,  St.  Louis, 


irges  { 
,  Mo. 


Acceptance  recomniende<l  of  bids  Nos.  1, 3.  and  4. 

Afnount  available,  $581,666;  appropriated  by  act  of  August  18,  1894. 

Abstract  of  proposals  for  steam  pumps  for  tow  and  dredge  boat  received  in  response  to 
advertisement  dated  January  30,  1895,  and  opened  February  SO,  1895,  by  Maj,  Charles 
J.  Allen,  Corps  of  Engineers,  at  St,  Louis,  Mo. 


No. 


Name  and  addresn  of  bidder. 


S.  C.  Forsaith  Machine  Co.,  Manchester,  N.  n < 

Hooker  Colville  Steam  Puni p  Co.,  St.  Louis,  Mo 

M.  M.Buck  Manufacturing  Co.,  St.  Louis,  Mo 

Chas.  W.  Mclcher  Machine  Co.,  St.  Louis,  Mo  

Daniel  Kelly ,  Philadelphia,  Pa ' 

Barr  Piunping  Engine  Co.,  Philadelphia,  Pa 


Amount. 


$2,275 

*4,275 
2,576 
4,725 

t3,720 
3.460 

t2,956 
3,884 
8,600 


*  Increased  by  telegram. 


f  B3'  letter  accompanying  bid. 


Award  recommended  to  bid  No.  2. 

Amount  available,  $424,800;  from  appropriation  of  August  18,  18^. 

Abstract  of  proposals  for  coal  received  in  response  to  advertisement  dated  February  6, 
1895,  and  opened  Feh'uary  2G,  1895,  by  Maj,  Charles  J,  Allen,  Corps  of  Engineers,  at 
St,  Louis,  Mo, 


No. 


Name  and  address  of  bidder. 


1  I  Consolidated  Coal  Company  of  St.  Louis,  St.  Louis,  Mo. 


30, 000  bush- 
els coal  deliv- 
ered on  U.  S. 
boats  at  U.  S. 

engineer 

depot  or  else 

where  in  St. 


where  in  St.    „_-_s««ri  /»»«- 
Louis  Barbor'P^  «Sl,  I*' 


(per  bushel) 


Cents. 


74 


I  50, 000  bush 

els  coal  deliv 

eredonll.  S. 

barges,  the 

barges  to  be 

towed  as 


bushel). 


CenU. 


H 


Amount. 


$5,500 


Only  one  bid  received.    Rejection  recommended. 

Amonnt  available,  $422,000;  from  appropriation  of  August  18,  1894. 
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Abstract  of  proposaU  far  $ieam  capstans  tHthetiginea  far  taw  and  dredge  boat  received  in 
response  to  advertisement  dated  Febrnary  6, 1895 ,  and  opened  Fcbmary  S6, 1895,  bjf  Maj. 
Charles  J.  Allen,  Carps  of  Engineers,  at  St,  Louis,  Mo. 


No, 


N*ine  and  address  of  bidder. 


South  Si.  Lonia  Foundry,  St.  Lonis,  Mo 

ShoeUhom-Albrecht  Machine  Co.,  St.  Louis,  Mo, 

Fulton  Ironworks,  St.  Louis,  Mo 

Geo.  J.  Frits,  St.  Louis.  Mo 


Amount. 


♦2.160 
2,400 
3,600 
2.728 


Ko.  1  lowest:  acceptance reoommeDded. 

Amount  available,  $422,000;  from  appropriation  of  August  18, 1894. 

Abstract  of  proposals  for  rope  received  in  response  to  advertisement  dated  Fthmary  6, 
1895,  and  opened  February  SI,  1895,  by  Maj.  Charles  </.  Allen,  Carps  of  Engineers,  at 
St,  Louis,  Mo. 


No. 


Name  and  address  of  bidder. 


Simmons  Hardware  Co.,  St.  Louis,  Mo 

Eaele  Boat  Store  Co.,  St.  Louis,  Mo 

M.  M.  Buck  Manufacturing  Co.,  St.  Louis,  Mo 

Jas.J.  Hawk,  St  Louis,  Mo 

HarryE.  Coffin,  Memphis,  Tenn , 

H.  L.rox  &  Co.,  St  Louis.  Mo 

Thos.  S.  Maxwell,  St  Louis,  Mo 


6,000 

pounds 

pure  manila 

X,  I  inch 
neter. 


purm°ivp£-^ 

1rope,iinch    ^}\^V^ 
diameter. 


CmU. 
8 

7.46 
7.49 

6.865 


Centa. 

6.96 
6.97 

6.865 


n 


linch 


Cenis. 
9 

8.21 
8.49 
7.97 
»7.72 


8» 


No. 


Name  and  address  of  bidder. 


15,000  10,000 

pounds    I     pounds 
pure  manila  pjiro  manila 


bolt  rope, 
1\  inches 
diameter. 


bolt  rope, 
1^  Inches 
diameter. 


10,000 

pounds 

pure  manila 

bolt  rope, 

]| inches 

diameter. 


TotaL 


Simmons  Hardware  Co.,  St  Louis,  Mo 

Eaffle  Boat  Store  Co.,  St  Louis,  Mo 

M.  M.  Buck  Manufacturing  Co.,  St  Louis,  Mo 

Jas.  J.  Hawk,  St  Louis,  Mo i 

Harry  E.  Coffin,  Memphis,  Tenn 

H.L.'Fox  &  Co.,  St  Louis,  Mo 

Thos.  S.  Miixwell,  St  Louis.  Mo 


CentB. 
9 

8.21 
8.49 
7.97 
7.72 


i 


Cents. 
9 

8.21 
8.49 
7.97 
7.72 


OetUt. 
9 

8.21 
8.49 
7.97 
7.72 


8i 


$6,025 
5,522 
5,666 
6,358 
5,233 
5,225 
5,225 
5,525 


*  Supplemental  bid  by  letter  accompanying  bid. 

Nos.  5  and  6  lowest;  acceptance  recommended  of  No.  5. 

Amount  available,  $420,000,  from  appropriation  of  August  18, 1894. 


REPORT  OF   MR.    I>.   M.   CURRIE,   ASSISTANT  EN6INERR. 


United  States  Engineer  Ofpicic, 

St.  Ijouis,  Mo.,  June  SO,  1895. 

Major:  I  have  the  honor  to  snbniit  the  following  report  for  the  fiscal  year  ending 
June  dO,  1895,  upon  the  improvement  of  the  Mississippi  River  between  the  Ohio  and 
Missouri  rivers,  of  which  I  have  had  supervision  under  your  direction,  including  as 
part  of  it  the  reports  of  assistants  in  local  charge. 

A  summary  of  the  work  that  had  been  done  by  the  United  States  at  the  several 
locali ties  at  the  beginning  of  the  fiscal  year  was  given  in  the  report  of  last  year.  See 
Annual  Report  of  the  Chief  of  Engineers,  1894,  page  1577  et  seq.  Tables  herewith 
submitted  give  the  quantities  of  work  in  bank  protection,  dikes,  dams,  and  hurdles, 
with  areas  reclaimed  by  the  hurdles.  Table  No.  3  shows  59  miles  of  hurdles  built 
and  22  miles  of  bank  protected  in  carrying  the  improvement  continuously  down- 
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streHin  to  Ste.  GeDOvieve  works,  Missonri,  a  distanoe  of  56  miles  below  Eads  Bridge^ 
8t.  Loais.  Many  of  the  works  within  this  reach  are  incomplete  and  have  been 
designedly  left  so  to  await  results. 

The  protection  of  new  banks,  which  has  of  necessity  to  follow  their  formation, 
can  only  be  completed  after  the  desired  results  shall  have  been  obtained.  By  this 
sequence  of  work  time  becomes  an  important  element  in  the  improvement,  and  when 
considered  in  connection  with  a  single  locality  where  work  has  been  in  progrress  for 
several  years  the  process  may  have  a  prima  facie  appearance  of  slowness.  Fortu- 
nately, oowever,  increased  channel  depths  result  from  the  works  built  during  the 
earlier  stages  of  the  improvement. 

During  tnis  year  new  work  was  prosecuted  and  additions,  extensions,  and  repairs 
were  made  to  old  works  at  several  localities  in  carrying  the  improvement  continu- 
ously down  stream,  viz:  Horsetail  Bar,  west  side;  Fulltight,  Sulphur  Springs, 
Fosters  Island,  Lucas,  Cornice  Island,  Michaels,  in  Rush  Tower  reach ;  Fort  Chartres, 
both  sides;  Turkey  Island,  Ste.  Genevieve,  both  sides,  and  portable  jetties  were 
placed  to  hasten  results  at  Fort  Chartres,  and  for  temporary  relief  to  navigation  at 
I>evils  Island. 

Hordetail  Bar, — The  work  at  this  locality  was  the  continuation  of  the  extension  of 
the  protection  of  the  new  bank  formed  on  the  west  side  of  the  river  by  hurdles 
which  were  built  in  1881  and  following  years.  It  comprised  fabricating  and  placing 
290  linear  feet  of  mattress  below  water  surface  at  the  stage  prevailing  during  Octo- 
ber, and  stone  revetment  to  the  stage  of  12  feet  above  standard  low  water  upon  the 
same  frontage ;  this  extended  the  bauk  protection  up  to  Dike  No.  1,  where  it  con- 
nected with  that  previously  placed,  thus  making  the  protection  continuous  from  the 
head  of  the  bank  at  the  mouth  of  the  river  Des  Peres  to  a  distance  of  about  2,800 
feet  below  Dike  No.  1. 

PuUtight. — At  this  locality  the  work  for  the  year  was  in  continuation  of  additions, 
extensions,  and  repairs  begun  in  1893  on  the  series  of  hurdles  projected  for  its 
improvement.  The  buttresses  on  the  river  ends  of  Hurdles  Nos.  0  and  1  were  raised 
to  the  staee  of  14  feet  above  standard  low  water  by  alternate  layers  of  brush  and 
stone,  and  buttresses  of  stone  were  built  to  the  same  elevation  on  the  river  ends  of 
0|  and  2.  This  work  places  the  series  of  hurdles  as  far  as  built  in  good  condition 
to  be  efficient  for  the  removal  of  the  bars  which  formerly  obstructed  navigation. 
The  results  have  been  very  satisfactory.  Not  less  than  7i  feet  was  found  in  the 
Pulltieht  crossing  during  this  year  where  there  was  only  4^  feet  during  the  year  1893. 

Sulpkur  Springs, — This  is  one  of  the  localities  notable  for  shoal  water  before 
improvements  were  begun,  and  especially  throughout  the  low-water  season  of  1894. 
The  channel  was  difficult  to  navigate  with  tows  on  account  of  abrupt  changes  of 
direction  and  crossings  from  one  side  of  the  river  to  the  other  nearly  at  right  angles 
to  the  axis  of  the  stream. 

The  improvement  was  begun  hero  during  the  fiscal  year  1887,  when  a  number  of 
hurdles  in  the  series  were  built.  The  work  of  this  year  was  building  additional 
hurdles;  also  extending  and  repairing  those  formerly  built.  On  account  of  the  low 
stage  of  water  during  this  year  all  ot  the  hurdles  of  this  projected  series  could  not 
be  completed,  but  the  work  so  favorably  aifected  the  channel,  both  in  depth  and 
direction,  that  its  navigation  is  much  less  difficult.  The  hurdles  built  this  year 
laggregate  7,595  feet  in  length,  distributed  on  Nos.  3  to  18,  inclusive. 

Fokterg  Island. — The  only  work  at  this  locality  during  the  year  was  placing  a 
section  of  mattress  100  feet  in  length,  which  had  broken  away  from  the  hurdles  at 
Sulphur  Springs  and  revetting  the  bank  above  it.  As  placed,  it  forms  part  of  an 
extension  of  the  bank  protection  of  1882  to  1884,  and  which  will  be  required  for  the 
completion  of  the  island  protection. 

Lucas, — At  this  locality  the  work  was  in  making  additions,  extensions,  and  repairs 
to  the  series  built  there  from  1888  to  1890.  The  length  of  completed  hurdle  built 
during  this  year  aggregated  150  feet,  distributed  on  Hurdles  Nos.  4^,  9,  and  11,  on 
which  work  was  in  progress  at  the  close  of  the  year. 

Cornice  Island. — At  this  locality  work  was  begun  June  1  on  the  construction  of 
Hurdles  Nos.  1, 2, 3,  4,  and  5  proposed  for  its  improvement  and  continued  to  the  close 
of  this  year.    The  total  length  of  hurdles  built  aggregated  2,510  feet. 

Busk  Tower  Be€ich. — This  reach  formerly  comprised  several  detached  works  between 
the  bead  of  Calico  Island  and  Brlckey's  Mill,  which  were  grouped  together  for  pur- 
poses of  administration,  but  during  this  year  the  division  between  the  aidministra- 
tive  reaches  was  made  at  Michaels,  the  head  of  the  locality  formerly  designated,  in 
distinction  from  other  works  within  Rush  Tower  Reach,  as  *^  Hurdles  on  west  side 
below  Kennett's  Castle,"  and  the  designation  Michaels  has  been  ^iven  it. 

Michaels. — The  work  at  this  locality  comprised  the  construction  of  Hurdle  No.  1 
and  repairing,  as  far  as  practicable  at  the  prevuiling  low  stages  of  water,  No.  3  of 
the  projectea  series. 

The  location  of  No.  1  was  changed  by  swinging  its  shore  end  about  1,500  feet  up- 
stream, leaving  the  other  end  unchanged,  thus  giving  the  line  a  direction  inclined 
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downstream  to  Osbonie  Towhead,  which  was  protected  by  mattress  and  revetment. 
On  account  of  the  exposed  position  of  the  hurdle  8  buttresses,  spaced  about  300 
feet  apart,  were  built  80  feet  above  the  hurdle.  In  making  the  shore  connection  4 
piers  of  stone  were  built  to  the  elevation  of  16  feet  above  low  water.  Another  pier 
will  be  required,  aud  all  of  them  should  be  raised  to  the  height  of  the  hurdle,  to  pre- 
vent a  stream  of  water  pouring  around  the  shore  end  at  high  stages  of  river. 

On  Hurdle  No.  3  the  work  was  the  completion  of  the  repair  of  the  piling  in  the 
west  gap,  which  was  in  progress  at  the  beginning  of  the  fiscal  year  (see  Annual 
Report  of  the  Chief  of  Engineers  for  1894,  page  1605)  and  in  building  9  stone  piers 
to  secure  a  connection  with  the  rocky  shore  at  the  west  end.  The  aggregate  length 
of  hurdle  built  was  3,250  feet. 

Fort  Chartres, —ThiB  is  one  of  the  localities  notable  for  difficult  navigation.  Work 
for  its  improvement  was  begun  in  1875,  wheu  a  dam  was  partly  built  to  close  the 
chute  west  of  Bruce  Islaud,  then  known  as  Fort  Chartres  Towhead,  after  which  no 
further  work  was  done  until  the  fiscal  year  1893,  when  a  series  of  hurdles  was  con- 
structed during  that  and  the  following  year,  and  the  bank  opposite  was  protected 
in  part  to  a  distance  of  5,500  feet  below  i:>ycamore  Landing. 

The  work  of  this  year  was  the  trimming  of  the  piers  on  the  rocky  shore  at  the 
west  end  of  the  hurdles,  the  protection  of  the  east  bank  of  Bruce  Island,  and  plac- 
ing portable  jetties  to  concentrate  the  current  upon  the  narrow  bar  which  still 
obstructed  the  navigable  channel.  The  stone  piers  connecting  the  hurdles  of  the 
series  west  of  Bruce  Island  with  the  rocky  shore,  which  were  built  during  high 
stages  of  water,  w^ere  repaired  by  placing  part  of  the  stone  to  better  advantage. 
The  protection  of  the  east  bank  of  Bruce  Island  consisted  in  placing  mattress  125 
feet  wide  below  water  surface  for  a  distance  of  3,300  feet  above  the  foot  of  the  island 
and  covering  the  space  between  the  shore  edge  of  the  mattress  aud  the  foot  of  the 
abrupt  bank  with  revetment. 

Upon  the  approach  of  the  lo w- water  seivson,  about  September  1,  a  shoal  with  about 
5  feet  depth  developed  in  the  crossing  of  the  bar  nearly  opposite  Fort  Chartres  Land- 
ing. The  channel  above  held  close  to  the  Illinois  side  of  the  river  with  a  large  body 
of  water  continuing  down  that  shore  until  Crook's  Landing  below  was  reached,  when 
it  dispersed  into  several  small  channels,  none  of  which  were  suitable  for  navigation, 
while  the  main  or  larger  body  spilled  over  the  reef  in  a  broad  sheet  to  Bruce  Island. 
In  order  to  hasten  the  cutting  of  a  channel  through  the  reef,  two  portable  jetties 
were  placed  so  that  they  formed  a  funnel-shaped  chute,  which  concentrated  the  flow 
upon  the  bar.  The  only  channel  practicable  for  navigation  passed  between  the 
jetties,  ,and  as  tow  boats  could  only  make  the  crossing  by  flanking,  the  space  between 
the  jetties  at  the  lower  orifice  could  not  be  sufficiently  reduced  to  obtain  the  full 
results  desired.  A  narrow  channel  9  feet  deep  was  soon  opened  along  the  face  of  the 
lower  jetty,  but  a  bar  which  formed  immediately  below  it  concentrated  the  water 
which  passed  east  of  the  jetties  into  a  narrow  stream  along  the  upper  face  of  the 
dry  bar  below,  opening  a  channel  7  feet  in  depth,  which  was  increased  to  9  feet  with 
ample  width  by  the  use  of  pile-driver  jets. 

These  jetties  were  comparatively  inexpensive,  as  they  were  improvised  from  plant 
and  material  used  in  carrying  on  the  improvement;  a  small  amount  of  grub  plank 
was  the  only  material  purchased  directly  for  the  purpose.  The  work  on  the  jet- 
ties was  begun  September  5,  and  they  were  removed  on  the  20th  of  the  same  month 
after  the  desired  results  had  been  obtained. 

Turkey  Island, — The  work  at  this  locality  consisted  in  placing  a  mattress  below 
water  surface  for  the  protection  of  1,200  feet  of  the  west  face  of  the  island,  with 
stone  revetment  to  the  stage  of  11  feet  above  standard  low  water.  The  work  was 
in  progress  at  the  close  of  the  fiscal  year. 

Ste.  Genevieve. — This  locality,  extending  from  the  foot  of  Turkey  Island  to  Kas- 
kaskia,  comprises  several  series  of  hurdles  and  bank  protection  on  both  sides  of  the 
river  projected  for  i  ts  improvement.  The  work  of  this  year  included  the  repair,  as  far 
as  practicable,  of  the  hurdles  below  the  foot  of  Turkey  Island,  built  in  1891  and  1892 
in  accordance  with  the  project  to  prevent  the  channel  leaving  liittle  Rock,  the  laud- 
ing for  Ste.  Genevieve,  required  by  river  and  harbor  act  of  1890;  the  extension  of 
this  series,  which  has  been  included  in  the  general  project  for  the  improvement  of 
the  river,  down  to  the  head  of  Moro  Island ;  the  protection  of  the  west  face  of  More 
Island  on  the  Illinois  side  of  the  river;  and  the  construction  of  a  series  of  hurdles 
oil  the  Missouri  side  at  Stautous  Landing. 

The  work  was  still  in  progress  at  the  close  of  the  year,  when  the  hurdles  con- 
structed aggregated  6,575  feet,  distributed  on  Nos.  4,  6, 8, 10, 12  and  15  on  the  Illinois, 
and  Nos.  2  and  3  on  the  Missouri  side  of  the  river,  and  the  bank  of  Moro  Island  was 
protected  a  distance  of  5,700  feet  by  a  mattress  of  the  usual  form  placed  below  the 
water  surface,  with  revetment  above  it  to  the  foot  of  the  abrupt  bank. 

DeviU  Island. — The  only  work  at  this  locality  was  the  placing  of  a  portable  jetty 
similar  to  those  used  at  Fort  Chartres  in  an  attempt  to  increase  the  depth  on  the 
narrow  bar,  over  which  only  4  feet  of  water  could  be  carried  by  steamers,  and  that 
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depth  was  found  only  in  a  channel  which  crossed  the  bar  nearly  at  richt  angles  to 
the  axis  of  the  riverr  The  water  was  spread  iu  a  thin  sheet  from  banK  to  bank  of 
the  river,  with  a  depth  of  2^  to  4  feet  throughout  its  entire  width  of  about  4,000  feet, 
mritbout  dry  bars  and  with  only  small  differences  of  depth  or  velocities  of  current, 
and  without  any  well-defined  indications  that  the  channel  would  improve ^from  the 
unaided  efforts  of  the  river. 

The  channel  used  by  the  steamers  after  crossing  the  Devils  Island  bar  followed  the 
Illinois  side  some  distance  below  and  crossed  to  Cape  Girardeau  from  Wahoo,  where 
there  was  another  shoal,  with  little  if  any  more  depth  than  was  found  at  Devils 
Island.  There  was,  however,  a  tendency  to  form  a  channel  crossing  to  Flora  Creek 
on  the  Missouri  side,  leaving  Devils  Island  above  the  bar,  sufficient  to  induce  several 
steamers  to  attempt  a  crossing,  but  up  to  the  date  on  which  work  was  begun  no 
better  channel  had  been  found  than  that  via  Devils  Island  and  Wahoo  bars. 

The  crossing  at  Devils  Island  Bar  was  about  600  feet  out  from  the  island  shore  at 
the  lower  hurale  of  the  series  built  there  in  1883.  The  portable  jetty,  600  feet  in 
length,  was  placed  above  this  hurdle,  and  was  inclined  downstream  from  the  shore 
to  the  best  water,  while  pile-driver  jets  were  used  on  the  bar  to  aid  in  deepening  the 
channel.  A  small  gain  iu  depth  was  made,  but  a  steamer  with  its  tow  grounding  in 
the  channel  flattened  it  out  so  that  gain  was  lost.  No  appreciable  benefit  was 
obtained  from  the  use  of  this  jetty  on  account  of  the  broad  expanse  of  water,  feeble 
current,  and  want  of  available  plant  to  concentrate  the  flow.  The  barges  beins^ 
needed  for  other  work,  the  jetty  was  transferred  to  piles  driven  for  a  support,  ana 
as  the  Mississippi  River  Commission  had  begun  surveys  and  taken  steps  preparatorv 
to  operating  tue  dredge  Experimenter  on  the  bar,  the  force  used  in  connection  with 
this  work  was  withdrawn. 

Plates. — For  further  information  this  report  makes  reference  to  plates  numbered 
1,  2,  3, 4, 5,  and  6.  Plate  No.  1,  on  a  scale  of  1 :  100000,  is  a  map  of  the  Viver  from  the 
Missouri  River  to  Big  Eddy,  85  miles  below  Eads  Bridge,  snowing  the  location  of 
works  in  the  reach  under  process  of  continuous  improvement,  with  bars  as  they 
appeared  upon  the  dates  of  the  latest  surveys  and  examinations  available;  for  the 
part  above  the  Merchants  Bridge,  St.  Louis,  from  the  Mississippi  River  Commission 
charts  of  1879-1889,  with  sketches  made  last  year  above  Sawyer  Bend;  between  the 
Merchants  Bridge  and  the  southern  limits  of  St.  Louis,  from  the  low-water  survey 
by  this  office  in  1894,  with  examinations  recently  made  between  the  Merchants  and 
Eads  bridges;  for  the  part  between  the  southern  limits  of  St.  Louis  and  Kaskaskia 
River,  from  the  low -water  sui-veys  of  1895,  and  for  the  part  below  the  latter  point, 
from  the  low- water  survey  of  1894. 

Plates  2  to  6,  fuclusive,  on  a  scale  of  1 :  25000,  shows  the  location  and  condition  of 
the  works  June  30, 1895.  The  localities  where  the  work  has  been  prosecuted  during 
tills  fiscal  year  are  shown  on  the  pLates  as  follows: 

No.  2.  Horsetail  Bar  and  PuUtight. 

No.  3.  Sulphur  Springs  and  Fosters  Island. 

No.  4.  Lucas  and  Cornice  Island. 

No.  5.  Michaels  and  Fort  Chartres. 

No.  6.  Turkey  Island  and  Ste.  Genevieve. 

These  plates  also  show  works  which  have  been  projected/  and  those  previously 
built,  together  with  bars,  as  they  appeared  upon  curtain  dates  and  stages  as  noted 
thereon. 

Proeuring  materiaU. — The  brush  required  during  the  first  half  of  the  fiscal  year, 
10,749.1  cords,  and  3,131.9  of  the  25,754  cords  required  during  the  last  half,  was  pro- 
cured by  hired  labor.  The  remainder,  22,622. 1  cords,  was  procured  by  contract  from 
James  Short. 

The  stone  required  was  procured  as  follows :  By  hired  labor,  34,792.6  cubic  yards; 
purchased  in  open  market  upon  bids,  after  legal  notice,  9,187.1  cubic  yards,  and  by 
contract  with  John  Bums,  17,173.97  cubic  yards. 

Of  the  piles  required,  7,497  were  procured  from  tlie  St.  Louis  Refrigerator  and 
Wooden  Gutter  Company,  8,515  from  Frederick  Hartweg — both  under  formal  con- 
tract— and  3,395  from  John  Cleary,  in  open  market  upon  bids,  after  legal  notice. 

Other  materials,  including  bolls,  clevises,  naiU,  rope,  wire,  spikes,  and  miscella- 
neous supplies,  were  purchased  as  required,  usually  in  open  market  upon  bids  after 
legal  notice,  but  wore  procured  by  contract  whenever  that  method  was  most  econom- 
ical and  advantageous  to  the  Government. 

Plant. — The  plant  at  the  beginning  of  this  fiscal  year,  even  with  the  additions  pro- 
vided for,  was  still  insufficient  for  the  proper  expenditure  of  this  and  future  appro- 
priations, besides  a  number  of  the  vessels  had  become  unserviceable  from  age;  there- 
fore it  was  determined  to  increase  the  plant  by  1  tow  and  dredge  boat,  12  model 
barges,  and  15  skitfs.  The  skiffs  have  been  purchased  under  an  informal  contract, 
and  the  boat  and  barges  are  now  in  process  of  construction  by  contract — the  boat  with 
£.  J.  Howard,  of  Jeffersouville,  Ind.,  and  the  barges  with  the  Interstate  Lumber 
Company,  of  Chattanooga,  Tenn.    The  plant  now  available  for  service  compriseB 
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the  following:  2  towboats,  7  steam  tenders,  54  model  barges,  35  pile  driven,  1  small 
machine-shop  boat,  2  derrick  boats,  1  steam  derrick,  10  quarter  boats,  besides  port- 
able baildings  for  quarters  and  storerooms ;  4  office  and  survey  boats,  265  flats,  and 
the  necessary  yawls,  skiffs,  tools,  and  appliances. 

The  towboat  Gen.  Gillmore  was  sunk  by  striking  a  hidden  obstruction  at  Fort 
Chartres,  and  was  thoroughly  repaired  on  the  marine  ways  of  this  city.  Two  pile 
drivers  were  sunk  in  front  of  the  engineer  depot  by  ice  upon  the  breaking  up  of  the 

forges  in  February,  and  they  were  hauled  out  on  the  ways  at  the  depot  ior  repairs, 
lost  of  the  vessels  comprised  in  the  plant  are  comparatively  new  and  in  good  con- 
dition, except  the  hull  of  the  towboat  Gen.  Gillmore,  which  was  built  twelve  years 
ago,  with  the  machinery  much  older ;  16  model  barges,  which  Lave  been  in  service 
more  than  ten  years,  ^5  of  them  fourteen  years,  and  the  machinery  of  7  pile  drivers, 
which  has  been  in  use  fourteen  years. 

Engineer  depot, — ^An  important  adjunct  to  the  plant  is  the  engineer  depot,  which 
comprises  warehouses  for  the  storage  of  subsistence  supplies  and  the  various  mate- 
riids  used  in  connection  with  the  improvement,  blacksmith  and  carpenter  shops,  and 
a  building  yard  with  ways  for  use  in  construction  and  repair  of  barges  and  smaller 
vessels  appertaining  to  the  plant.  It  has  a  water  frontage  of  about  9w  feet  available 
for  care  of  vessels  harbored  there  for  repairs  or  other  purposes. 

During  this  year  in  the  work  of  constructing,  coinpleting,  outfitting,  and  repairing 
the  plant,  the  towboats  Gen.  Gillmore  and  Gen.  T.  L.  Caaey,  steam  tenders,  pile 
drivers,  derrick  boats,  barges,  quarter  boats,  office  and  survey  boats,  flats,  skiffs, 
and  yawls  were  overhauled  and  restored  to  serviceable  condition  as  required. 

Gauges. — Gauges  were  read  under  the  direction  of  this  office  daily  at  Chain  of 
Rocks,  Bissells  Point,  Engineer  Depot,  Jefferson  Barracks,  Waters  Point,  Cornice 
Rock,  Brickeys  Mill,  Little  Rock,  East  Kaskaskia,  Chester,  Bishops,  and  Grays 
Point.  The  readings  of  these  gauges  and  also  the  readings  of  the  St.  Louis  gauge 
obtained  from  the  VVeather  Bureau  have  been  filed  for  use  in  determining  the  changes 
in  stages  and  surface  slopes  resulting  from  the  improvement  of  the  river  after  their 
reailings  shall  have  been  continued  l^rough  a  sufficient  period. 

The  gauges  show  decided  changes  in  stages  and  slopes  on  the  portion  of  the  river 
immediately  below  St.  Louis  now  under  process  of  improvement,  but  the  extent  of 
snch  changes  resulting  from  the  work?  can  only  be  given  after  a  long  period  of 
gauge  observations. 

Stages  of  water. — This  year  is  remarkable  for  the  low  stages  of  water  which  pre- 
vailed. Beginning  with  13  feet  above  standard  low  water  July  1,  the  river  fell  to 
that  stage  by  the  last  of  August;  a  rise  of  2  feet  kept  it  above  standard  low  water 
until  the  end  of  September,  when  it  fell  below  and  remained  there  until  the  opening 
of  navigation,  February  26.  During  the  entire  spring  season  the  river  remaineS 
unusually  low,  not  exceeding  the  6-&ot  stage  above  standard  low  water  until  June 
13,  when  it  rose  to  a  9-foot  stage,  which  is  5  feet  less  than  the  minimum  spring,  gen- 
erally called  the  June,  rise  recorded  at  St.  Louis  since  1861. 

Condition  of  the  river. — Prior  to  the  beginning  of  this  year  the  works  for  the 
improvement  of  the  river  continuously  downstream  from  St.  Louis  had  been  well 
advanced  to  Fort  Chartres,  a  distance  of  47  miles  below,  and  by  the  operations  of 
this  year  this  distance  has  been  extended  9  miles  farther  downstream.  Further 
work,  however,  will  be  reqnired  at  most  of  the  localities  within  this  reach. 

The  navigable  channel  has  been  improved  and  the  minimum  depths  have  been 
considerably  greater  than  prevailed  within  the  same  reach  before  the  improvements 
began  or  than  prevailed  in  the  unimproved  portion  as  far  down  as  the  Ohio  River. 
The  least  depth  found  during  this  year  in  this  reach,  which  formerly  contained  some 
of  the  shoalest  bars  between  St.  Louis  and  the  Ohio  River,  was  at  Fort  Chartres, 
where  there  was  only  5  feet  in  the  early  part  of  September,  but  it  was  soon  increased 
to  9  feet  as  the  result  of  the  improvement  and  the  application  of  portable  jetties. 
The  depths  below  the  portion  of  the  river  under  process  of  improvement  were  no 
more  than  4  feet  at  a  number  of  points  during  the  nnusually  low  stage  which  pre- 
vailed from  August  to  the  close  of  the  season's  navigation  in  December. 

Form  of  construction. — Hurdles  in  various  modifications  of  form  have  been  built  in 
exx>erimeuting  to  determine  which  would  secure  the  desired  result  at  the  least  cost. 
A  r6sum6  of  tiie  forms  of  construction  used  at  different  times  in  connection  with  the 
improvement  prior  to  the  beginning  of  this  year  is  given  in  the  report  for  the  flsoal 
year  1894.  (Soo  Annual  Report  of  the  Chief  of  Engineers  for  1894,  Appendix  X  2, 
page  1577  et  seq.) 

The  forms  of  hurdle  used  this  year  do  not  differ  materially  from  those  used  last 
year,  the  essential  features  of  a  broad  foundation  mattress  with  piling  driven  cen- 
trally through  it  in  form  and  height  to  resist  the  impact  of  ice  and  drift  and  to  check 
the  velocity  of  flow  at  all  stages  below  that  of  flood  are  common  to  all  of  them,  though 
details  may  be  varied  to  suit  particular  cases.  They  may  still  be  considered  in  the 
experimental  stage,  for  although  they  have  stood  remarkably  well,  the  absence  of 
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floods  or  high  stages  when  ice  gorges  were  breaking  prevented  a  severe  test  of  their 
strength  to  withstand  the  forces  which  have  tested  other  forms  most  severely. 

The  form  of  bank  protection  was  the  same  as  that  used  during  the  preceding  year 
and  described  with  an  account  of  its  development  in  the  annual  report  above  men- 
tioned. It  consists,  essentially )  of  a  mattress  with  its  shore  edge  placed  at  the  inter- 
section of  the  water  surface  with  the  bank  and  extending  into  the  stream  120  feet 
beyond  the  cnrve  of  standard  low  water,  with  a  revetment  of  stone  from  the  mattress 
to  the  top  of  the  bank. 

Aoeampauying  reporU. — Reference  is  made  to  the  reports  of  assistants  in  local  charge 
submitted  herewith  for  further  details.  They  are  as  follows:  Report  of  Mr.  Gerald 
Bagnall,  assistant  eDgineer,  upon  works  at  Horsetail  Bar,  Pnlltight,  Sulphur  Springs, 
Fosters  Island,  Lucas,  and  Cornice  Island;  report  of  Mr.  William  S.  Mitchell,  assist- 
ant engineer,  upon  works  at  Michaels,  in  Rush  Tower  reach.  Fort  Chartres,  xnrke^ 
Island,  Ste.  Genevieve,  and  Devils  Island;  reports  of  Mr.  E.  D.  Libby,  assistant  engi- 
neer, upon  brush  and  stone  procured  by  hired  labor;  reports  of  Mr.  John  O.  Holman, 
assistant  engineer,  upon  gauges  and  works  constructed;  report  of  Mr.  C.  D.  Lamb, 
superintendent,  upon  constructing,  repairing,  and  outfitting  the  plant  at  the  engineer 
depot. 

Very  respectfully,  your  obedient  servant,  D.  M.  Currik, 

AsHttant  Engineer. 

M^j.  Cha8.  J.  Allbm, 

CorpB  of  Engineer*. 


REPORT  OF  MR.  WILLIAM  S.  MITCHELL,  ASSISTANT  ENGINEER,  ON  WORKS  AT  MICHAELS 
LANDING,  FORT  CHARTRES,  TURKEY  ISLAND,  8TE.  GENEVIEVE,  AND  DEVILS  ISLAND. 

Ste.  Genevieve,  Mo.,  June  SO,  1895. 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  for  tho 
improvement  of  the  Mississippi  River  within  the  reach  below  Michaels  Landing 
during  the  fiscal  year  ending  June  30,  1895:  - 

For  the  first  three  months  iu  the  year  work  of  construction,  owing  to  lack  of 
funds,  was  supended  and  the  plant  was  in  harbor  at  Rush  Tower  and  Cornice  Bluff. 

During  this  time,  however,  considerable  work  of  a  minor  and  temporary  character 
.was  done;  1,341  sticks  of  pile  timber  were  received  on  an  unexpired  contract  and 
were  transferred  to  Government  barges  to  be  held  for  use  on  the  resumption  of  active 
operations;  a  low- water  survey  was  made  from  Foster  Island  to  Kaskoskia  to  note 
changes  in  channel  depths  and  in  bar  and  shore  lines;  the  Missouri  shore  opposite 
Chester  was  also  surveyed  to  determine  the  amount  of  erosion  (it  was  found  to  be 
very  slight)  during  the  preceding  spring  high  water  and  an  examination  was  made 
of  Kaskaskia  Chute.  This  chute  was  formerly  the  bed  of  the  Kaskaskia  River  and 
at  its  head,  near  the  town  of  that  name,  was  crossed  by  a  bridge  long  since  destroyed. 
The  piers  of  this  bridge  had  been  toppled  over  by  the  river  or  removed  with  the 
exception  of  that  on  the  west  bank,  which  at  the  beginning  of  the  low-water  season, 
in  the  latter  part  of  July,  became,  by  reason  of  the  rapid  erosiou  of  the  bank,  dan- 
gerous to  navigation.  It  was  destroyed  by  dynamite  and  the  main  channel  of  the 
river  now  posses  over  its  site. 

The  low  water  also  developed  two  very  shoal  bars  which  became  serious  obstruc- 
tions to  navigation  in  September.    These  were  at  Fort  Chartres  and  Devils  Island. 

At  Fort  Chartres  the  crossing  over  the  reef  next  Bruce  Island  shoaled  to  5  feet. 
An  attempt  to  increase  this  was  made  by  the  construction  of  temporary  dams  so 
located  as  to  concentrate  into  the  crossing  the  flow  over  the  bar.    The  first  dam 

E laced  (September  5  to  8)  was  600  feet  in  length,  located  200  yards  below  the  Island 
light,  with  its  ends  in  deep  water,  8  feet  and  12  feet,  respectivelv,  on  the  east 
and  west  sides  of  the  bar.  The  dam  consisted  of  five  barges  moored  in  line  above 
clamps  of  ]^iles,  and  over  the  upstream  sides  of  the  barges  were  huug  close  aprons  or 
gates  of  2-inch  grub  plank  16  feet  long,  each  overlapping  the  next  about  1  foot  and 
wide  enough  to  reach  from  the  bottom  to  the  water  surface  and  heavilv  weighted 
with  stone.  A  scour  tb  9  feet  iu  depth  by  30  feet  in  width  was  caused  along  the 
front  of  the  jetty.  There  was  a  corresponding  shoaling  below  the  barges  which 
protected  a  large  area  of  the  bar  from  the  current,  the  latter  being  driven  east  of  the 
dam  to  the  lower  dry  sand  bar.  A  second  and  similar  jetty  of  four  barges  was  placed 
above  the  crossing  on  the  reef,  parallel  with  the  islana  shore,  the  two  dams  forming 
the  sides  of  a  wide  funnel  to  concentrate  the  flow  over  the  crossing.  The  scour 
along  the  second  jetty  was  not  as  great  as  that  near  the  lower  line,  and  although  the 
depth  on  the  crossing  remained  at  about  6  feet  it  did  not  increase  beyond  that.  The 
space  between  the  funnel  sides  was  too  great,  being  about  1,(XX)  feet.  This,  however, 
could  not  be  lessened  without  danger  of  collision  from  steamers  and  tows  which  in 
passing,  owing  to  the  obliquity  of  the  current,  were  compelled  to  flank  across  the 
bar  ana  to  pass  between  the  Jetties. 
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East  of  the  lower  dam  the  channel  inoreased  rapidly  in  depth  and  crossed  the  reef 
near  the  shoulder  of  the  dry  bar  below  the  end  of  the  island.  When  7  feet  depth 
was  obtained  4  pile  drivers  were  placed  at  work  jetting  on  the  reef  with  their  pumps 
and  soon  had  a  well-defined  channel  9  feet  in  depth  across  it.  The  dams  were  then 
(September  20  to  24)  removed,  the  pile  drivers  and  barges  being  taken  for  similar 
work  to  Devils  Island.  The  east  channel  was  soon  after  marked  and  lighted  by  the 
Light-House  Department,  and  continues  in  general  use  and  is  the  best  channel  in  the 
vicinity,  being  about  2  feet  deeper  than  the  upper  crossing,  and,  although  it  has 
flattened  out  somewhat,  it  has  ever  siuce  given  greater  depths  than  are  found  at 
other  points. 

The  locations  of  the  dams,  directions,  and  depths  of  currents  and  channels  are 
shown  on  the  accompanying  tracing.  • 

At  Devils  Island  the  steamer  crossing  was  about  600  feet  out  from  the  hurdle  near 
the  lower  end  of  the  island  and  had  shoaled  to  4^  and  5  feet.  It  was  very  short  and 
almost  at  right  angles  with  the  axis  of  the  main  river,  which  is  here  very  wide  and 
shallow,  spreading  at  low  stages  with  feeble  current  over  an  enormous  flat  bar  sub- 
merged from  2^  to  4  feet,  there  being  no  dry  sand  or  ridge  anywhere  in  the  vicinity 
to  concentrate  the  water  iuto  a  channel. 

A  jetty  or  wing  dam  of  barges  and  plank  aprons  was  placed  (September  24  to  27) 
in  a  line  700  feet  long,  sloping  slightly  downstream  from  i  he  island  shore  above  the 
hurdle  to  deep  water.  It  was  located  on  a  shoal  on  which  only  3^  to  4  feet  of  water 
w-as  found.  The  pile  drivers  were  also  used  to  jet  on  the  reef  as  at  Fort  Chartres, 
but  owing  to  the  feeble  current  no  great  gain  in  depth  was  made  on  the  crossing, 
although  a  scour  was  effected  along  the  line  of  the  dam.  The  barges  were  afterwards 
removed  (October  5  to  9),  and  in  their  stead  piles  were  driven  as  supports  for  the 
plank  aprons  and  the  dam  was  permitted  to  remain  during  the  rest  of  the  season. 

A  number  of  steamers  and  barges  were  aground  on  the  crossing  in  September  and 
October,  the  bar  proving  a  serious  obstruction  to  navigation. 

On  October  11  the  small  force  engaged  on  this  dam  was  withdrawn,  a  survey  of 
the  bar  and  vicinity  having  been  begun  by  the  Mississippi  River  Commission  by 
which  the  dredge  Experimenter  was  to  be  placed  at  work. 

Construction  work  was  resumed  October  1  at  Rush  Tower  and  Fort  Chartres. 

RUSH  TOWKR  WORKS. 

Hurdle  No  1, — At  the  stage  of  river  then  prevailing  (4  feet  on  St.  Louis  gauge)  the 
line  originally  projected  for  this  hurdle  was  partly  across  a  dry  bar  and  partly  in  such 
shoal  water  that  pile  drivers  could  not  be  noated.  For  this  reason  the  west  end  of 
the  hurdle  was  moved  upstream  1,500  feet,  making  a  diagonal  line  3,000  feet  long 
from  the  foot  of  the  blufl'  at  Michaels  Landing  to  its  original  east  end  at  Osborne 
Towhead.  A  minimum  depth  of  3  feet  on  this  line  was  thus  secured,  which  was 
thought  sufiicient,  as  the  river  was  then  verj'-  low  and  the  usual  October  rise 
was  expected.  But  the  river  continued  to  fall  steadily  until  2  feet  on  the  gauge  was 
reached  and  remained  all  season  at  an  extraordinarily  low  stage  (about  3  feet),  so 
that  the  line  was  in  great  part  in  very  shoal  water  and  much  difficulty  and  delay 
were  occasioned.  As  the  pile  drivera  could  not  get  to  the  rear  line  to  drive  brace 
piles,  for  1,250  feet  of  the  line  the  piling  was  driven  in  two  rows  of  staggered  four- 
pile  clumps.  In  this  1,250  feet  about  7<)0  feet  had  to  be  driven  before  the  mattress 
was  fabricated,  as  the  depth  was  insufficient  to  float  the  drivers  over  a  mattress. 
The  remainder  of  the  line  was  driven  in  four-pile  clumps,  spaced  9-foot  centers,  and 
doubly  braced  from  three-pile  clumps  25  feet  back  of  them.  The  hurdle  was  built 
with  an  allowance  of  one  pile  per  running  foot  of  line.  For  a  connection  with  the 
rocky  shore  four  piers  of  stone,  spaced  25-foot  centers,  were  raised  to  the  level  of  the 
16-foot  stage.  One  more  pier  and  an  increased  height  of  all  to  the  22-foot  level  will 
be  required  at  high  water  to  complete  the  hurdle  to  the  main  bank. 

To  protect  the  line  fi*om  ice  there  were  built  eight  large  buttresses  of  pile  clumps 
and  stone,  spaced  300  feet  between  centers  and  80  feet  above  the  hurdle.  These  but- 
tresses were  founded  on  brush  mattresses  110  feet  wide  by  130  feet  loug,  lapping  10 
feet  on  the  hurdle  foundation.  The  original  plan  was  to  fill  in  the  buttresses  with 
brush  and  stone,  but,  on  account  of  scarcity  of  materials-  and  the  shortness  of  the 
season,  only  the  front  wedge  of  each  was  filled  with  stone  to  the  12-foot  stage,  and 
the  remainder  was  filled  to  the  water  surface  around  each  clump  of  piles.  The 
details  of  a  buttress  are  shown  in  the  accompanying  drawing. 

To  fix  the  outer  end  of  the  hurdle,  Osborne  Towhead  was  protected  with  a  mat- 
tress and  stone  revetment  to  the  12-foot  level  from  a  point  200  feet  below  the  hurdle, 
around  the  upper  end  of  the  towhead  and  along  the  entire  length  of  its  east  side. 

Hurdle  No.  S, — The  repairs  to  the  piling,  which  were  begun  in  June  and  were 
incomplete  on  the  suspension  of  work  in  the  summer,  were  finished,  and  for  a  shore 
connection  nine  stone  piers,  25-foot  centers  and  to  the  22-foot  level,  were  built. 

The  location  of  the  works  at  Rush  Tower  with  depths  of  channels  and  bar  lipea 
are  shown  on  the  chart. 
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FORT  CHAKTRES   WORKS. 

The  stone  piers  forming  the  shore  connections  of  the  hurdles  in  this  system  were 
redressed  and  walled  up  in  rongh  bond  to  prevent  slipping  under  pressure  from  high 
water. 

A  low-water  mattress  was  placed  (October  2  to  31)  to  protect  the  rapidly  caving 
east  bank  of  Bruce  Island.  It  was  of  the  ordinary  type,  125  feet  in  width,  and 
extends  3,300  feet  upstream  from  the  lower  end  of  the  island.  Between  the  shore 
edge  of  the  mattress  and  the  foot  of  the  abrupt  bank  at  the  level  of  the  6-foot  stage 
of  river  (St.  Louis  gauge;  a  space  of  an  average  width  of  14  feet  was  revetted  with 
stone.  The  bank  above  was  not  graded,  but  will  be  revetted  after  the  action  of  the 
first  high  wat«r. 

The  location  of  the  mattress  is  shown  in  the  accompanying  chart. 

All  work  for  the  fall  season  was  completed  November  27  and  the  plant  was  at  once 
removed  for  the  winter  to  the  harbor  in  St.  Marys  Bend  and  to  the  engineer  depot. 

About  729  sticks  of  pile  timber,  delivered  November  26  on  the  contractor's  barges 
at  the  harbor,  were  transferred  to  Government  barces. 

The  ice  formed  during  the  winter  was  unusually  heavyj  but  fortunately  on  break- 
ing np  it  passed  out  at  a  low  stage  of  river  (about  10  feet,  St.  Louis  gauge)  with- 
out the  slightest  damage  to  the  works.  The  river  remained  at  such  a  low  stage 
during  the  spring  that  when  operations  were  resnnied  the  project  for  the  reach  near 
Ste.  Genevieve  was  found  to  be  the  only  one  which  could  be  advantageously  begun. 
Accordingly  work  was  begun  (April  15)  with  the  repair  of  Hurdle  No.  4  above  Mudds 
Landing  and  the  construction  of  other  hurdles  in  this  series.  As  the  new  lines 
were  to  lie  between  the  Illinois  bank  and  a  sand  bar  (dry  at  a  12-foot  stage)  protect- 
ing their  outer  ends,  it  was  thought  that  the  construction  of  the  alternate  lines, 
Nos.  6,  8,  10,  12  (spaced  2,000  feet  apart),  and  No.  15,  crossing  Moro  Slough,  would 
secure  such  results  as  would  render  the  remaining  lines,  in  whole  or  in  part,  unneces- 
sary. Hurdle  No.  14  was  omitted,  ivs  it  was  found  to  cross  very  deep  water,  necessi- 
tating the  use  of  very  long  piles,  and  its  site  seemed  protected  by  Nos.  12  and  15, 
but  as  it  was  at  the  upper  end  of  the  deep  water  along  Moro  Island  shore  the  pro- 
tection mattress  for  the  island  was  moved  up  to  that  point. 

Of  the  series  of  hurdles  on  the  west  side  of  the  river  it  was  decided  to  build  all 
the  lines  (omitting  only  No.  1  as  too  short  to  be  effective)  abutting  on  the  towheads 
in  front  of  Ste.  Genevieve. 

EAST  SERIES. 

Hurdles  Xos.  $  and  S. — These  lines  have  collected  large  deposits  about  them  which 
now  form  a  continuous  bar,  dry  at  mean  stages,  witli  the  lower  end  of  Turkey  Island. 
Both  hurdles  have  been  badly  broken  by  ice,  but  on  account  of  shoal  water  repair 
was  not  possible.  i 

Hurdle  No.  4, — This  line  was  originally  950  feet  in  length,  but  the  piling  in  its 
outer  half  has  also  been  demolished  by  ice.  The  remainder  of  the  hurdle  was 
repaired  and  the  piling  restored  for  300  feet  with  curtains  to  the  15-foot>  level.  On 
acconnt  of  shoal  water  nothing  further  could  be  done. 

Hurdles  Nos,  6  and  8. — These  hurdles  are  725  and  850  feet  in  length,  respectively, 
and  are  completed. 

Hurdle  No,  10. — This  lino  is  1,100  feet  in  length,  and  is  complete,  with  the  excep- 
tion of  the  piling,  for  300  feet  across  what  has  been  throughout  the  season  a  dry  bar. 
This  portion  will  be  driven  at  a  higher  stage  of  river. 

Hurdles  Nos.  12  and  15. — These  lines  are  1,550  and  1,150  feet  in  length  .and  are  also 
completed.  The  latter  line  is  without  ice  buttresses,  as  its  ends  abut  on  the  Illinois 
shore  and  Moro  Island. 

These  hurdles  are  all  of  the  same  type.  They  are  founded  on  woven  brush  mat- 
tresses 100  feet  wide,  extending  from  revetments  of  stone  on  the  main  bank  to  T-head 
mattresses  at  their  outer  ends.  As  the  Illinois  bank  is  here  very  firm,  the  stone  revet- 
ments were  not  carried  along  the  bank  beyond  the  foundation  mattresses  and  were 
raised  from  the  mattresses  to  the  foot  of  the  abrupt  bank  only,  or  on  those  portions 
of  the  bank  which  had  already  assumed  a  suitable  slope,  no  grading  being  done.  In 
consequence  the  tops  of  the  end  revetments  are  at  the  levels  of  the  following  con- 
tours: No.  6,  17  feet;  No.  8,  15  feet;  No.  10,  18  feet;  No.  12,  20  feet;  No.  15,  both  ends 
17  feet. 

As  the  outer  ends  of  Nos.  6  and  8  were  so  protected  and  in  comparatively  shoal 
water  the  T-head  mattresses  were  made  only  200  feet  in  length.  The  T -heads  for 
Nos.  10  and  12  were  made  the  usual  300  feet  in  length,  and  as  the  bank  of  Moro  Island 
was  sandy  it  was  protected  with  a  300-foot  shore  mattress  at  the  root  of  hurdle  No.  15. 
This  is,  of  course,  the  length  of  the  revetment  at  this  point. 

The  average  allowance  of  piling  for  all  these  hurdles  is  one  pile  per  linear  foot  of 
line.    This  proportion  varies  from  PftO-half  stick  per  foot  ii^  yery  shoal  water  to  one 
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and  a  half  sticks  in  deep,  strong  Gurrents.  The  piles  were  driven  in  three  or  four 
pile  clumps  staggered  in  double  rows,  the  top  of  each  clump  being  bound  with  four 
turns  of  an  IS-strand  wire  (No.  14)  cajDle.  In  deep  water,  as  at  the  outer  ends  of 
lines  Nos.  10  and  12.  the  rows  of  clumps  were  strengthened  by  braces  from  a  row  of 
three  pile  clumps  driven  25  feet  below  the  main  hurdle,  each  of  the  latter  clumps 
supporting  two  braces.  The  outer  ends  of  Hurdles  Nos.  6  to  12,  inclusive,  are  pro- 
tected from  above  by  ico  buttresses  similar  to  those  built  at  Rush  Tower  and  filled 
with  brush  and  stone  to  the  15-foot  level.  The  buttresses  are  inunediately  above  the 
hurdle  lines  and  are  founded  on  the  hurdle  mattresses. 
All  the  hurdles  are  soreened  with  brush  curtains  to  the  15-foot  level. 


WK8T  SERIES. 

Hurdle  No.  2, — The  foundation  and  T-head  mattresses  have  lieen  placed  as  has  also 
the  shore-protection  mattress,  which  was  increased  in  length  to  4(X)  feet  on  account 
of  the  very  soft  character  of  the  bank  against  which  the  hurdle  abuts.  This  length  of 
bank  was  graded  by  a  water  Jet  from  a  pile  driver  to  a  slope  of  2  to  1  and  waa  revetted 
with  stone  to  the  top. 

Only  a  portion  of  the  piling  for  this  hurdle  has  been  driven. 

Hurdle  No's. — The  foundation  T-head  and  bank-protection  mattresses  have  been 
placed,  and  about  500  feet  of  piling  has  been  driven. 

Hurdle  No,  4. — The  bank-protection  mattress  has  been  begun. 

BANK   PROTECTION. 

Moro  Island, — A  protection  mattress  of  the  usual  type  has  been  placed  (May  11  to 
June  25)  along  the  west  shore  of  this  island  from  hurdle  No.  14  to  the  bar  below  the 
steamer  crossing.  It  is  5,700  feet  in  length  by  127  feet  in  width,  and  was  built  in 
thirty-eight  working  days.  Between  the  inner  edge  of  the  mattress  and  the  foot  of 
the  abrupt  bank  at  about  the  level  of  the  10-foot  contour,  a  space  averaging  20 
feet  in  width  with  very  flat  slope,  a  layer  of  spalls  12  inches  thick  has  been  placed 
for  the  full  length  of  the  mattress.  This  will  prevent  cutting  at  high  water  along 
the  foot  of  the  bank  behind  the  mattress  and  will  afford  a  goqa  footing  for  the  riprap 
which  is  to  be  placed  after  the  bank  has  been  graded  by  the  action  of  the  river. 

Turkey  Mand.—On  June  14  the  construction  was  begun  of  a  protection  mattress 
for  the  west  bank  of  this  island.  The  head  of  the  mattress  was  placed  about  oppo- 
site White  Sand  Depot,  at  the  upper  end  of  the  deep  water  along  the  shore. 

As  the  delivery  of  brush  has  been  slow,  only  a  small  force  has  been  engaged,  and 
but  1,200  feet  of  the  5,000  feet  contemplated  have  been  completed. 

The  locations  of  all  the  works  are  shown  on  the  accompanying  charts,  and  the  fol- 
lowing tables  give  the  amounts  of  tl\o  work  done,  the  expenditures  of  nu»terials,  and 
the  service  of  equipment  at  each  locality. 

Considerable  delay  has  been  occasioned  this  spring  by  the  slow  delivery  of  pile 
timber  and  brush  by  the  contractors. 

Throughout  the  entire  ^ear  the  river  has  been  almost  unprecedently  low.  This, 
during  the  fall,  made  navigation  extremely  difficult  and  hazardous,  but  the  prolonged 
low  water  during  the  winter  cut  out  a  well-defined  channel  in  which  the  entire  ilow 
has  been  concentrated  since  the  opening  of  navigation  in  the  spring,  and  the  depths 
obtained  have  been  remarkably  good  for  the  stages  of  river  prevailing.  Especially 
has  this  been  the  case  throughout  those  portions  of  the  river  under  process  of 
improvement. 

Table  No.  1. — Portable  Jetties  located  at  Fort  Charires  and  Devils  Island. 


Fort 
ChartreH. 

Devilfl 
Inland. 

Total. 

Length 

: feet.. 

900 

30 
560 

700 

25 
440 

1,600 

SiS 

Piiw: 

Driven 

.,,... number.. 

Penetration 

feet.. 

990 
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Table  No.  2,— Work  done  at  Bush  Tower  Works, 
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Hurdles li  neiu*  feet . 

PUes: 

Driven number. 

Penetration feet . 

Braces number. 

Fonndation  mattress,  including  T-heads i  M^ro  feet* 

Protection  mattress,  east  side  Osborne  Towbea<l (MuJJe'foot' 

Stone  revetment,  east  side  Osborne  Towhead J  Muare  foet" 

Ice  buttresses number. 

Piers,  shore  connection do. . . 


HurtUes. 

No.  1, 

Repairs  of 
No.  3. 

Total. 

3,000 

3,770 

59,201 

429 

3,951 

250 

306 

4,337 

3 

3,250 

4,082 
63,538 

4:^2 

3,951 

422,090 

1,025 

126.407 

1,037 

23,164 

8 

422, 090 

1, 025 

126,  407 

1.037 

23.164 

8 

4 

9 

13 

Table  No.  3. —  Work  dove  at  Bruce  Island^  hank  protection. 


Prot«etion  mattress 

Bevetroent  above  mattress. 


Linear 
feet. 


3,276 
3,278 


Square 
feet. 


404,817 
46,200 


Table  No.  4. —  Work  done  at  Turkey  Island,  bank  protection. 


Protection  mattress 

Bovetment  above  mattress. 


Linear 
feet. 


1,200 
600 


Square 
feet. 


152,400 
12,000 


Table  No.  5, — Ste,  Genevieve  works,  hurdles,  east  series. 


Bepair 
and  resto- 
ration 
No.  4. 


Hardies,  equivalent linear  feet. 

Piles: 

Driven number . 

Penetration feet. 

Braces  placed  ..  J number. 

Foundation  mattress,  (  linear  feet. . 

including T'heads. .  ( scinaro  fi  et. 

Cnrtains linear  feet. 

Revetment,  sfaore< do... 

c  nds (  square  feet. 


259 
4.215 


773 


No.  6. 


856 
14,546 


83,600 

705 

100 

1,800 


No.  8. 


No.  10. 


096 
15,344 


1.056 

105, 600 

850 

100 

1,500 


790 

12, 704 

48 

1,398 

136. 910 

800 

100 

2,300 


No.  12. 


900         1.550 


L595 
26,109 


1.855 

185, 500 

1,550 

100 

3,500 


No.  15. 


1,150 

1,007 
16,559 


1,315 

131,  500 

1,150 

300 

10.500 


Total. 


5,475 

5.503 

89,477 

48 

6,460 

643,110 

5,828 

700 

19.600 


Table  No.  6. — Ste,  Genevieve  works,  Moro  Island  hank  protection. 


Protection  mattress 

Bevetm«nt  above  mattress. 


Linear 
feet. 


5,700 
5.7C0 


Square 
feet. 


723,900 
114,000 
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Table  No.  7. — Ste,  Generiere  works,  kurdlesj  tcest  scrieB. 


Hardies,  equivalent linear  feet.. 

Piles: 

Driven nnmber.. 

Penetration feet. . 

Foundatifln  mattress,  Including  T-heads |  ^we'^feet! '. 

(linear  feet... 
Bank  graded ^  square  feet. . 

(  CO  bio  yards.. 

Revetment,  shore  ends {iqiSJe  feit.".' 


*  Begun. 
Table  No.  8. — Summary  of  work  done  during  fiscal  year  ending  June  30,  1805, 


Fort 

Char- 

tres 

and 

Di»vil8 

Island. 


Bash 
tower. 


i.eoo 


3,250 

4,082 

63,538 

432 

3.951 


Wins  dams linear  feet. 

Hurdles,  equivalent do. . . 

Piles: 

Driven number . 

Penetration feet. 

Braces number 

FoundaUon  matt ress,  C  linear  ft 

indnding  Jheads.  {  ttquare  f  t 422,  U90 

Curtains linear  feet.. I , 

Protection  mattress  \  ^  ;-^  ft ! .' !  ! ! ! ." ! ! ! !  Il26;  JS? 

I  linear  feet.. 

Bank  graded <  square  ft . . ' 

(  cubic  yds 


Stonerevetmentplaced^^J^J^V;  ;;;;■;'  ^f^ 


Bruce 
Island 
bank 
protec- 
tion. 


3,276 
404, 817 


3,276 
46,200 


Ste.  Genevieve  works. 


Turkey 
Island     Hur- 
bank       dies, 
protec-      east 
tion.    ,  series. 


1,200 
152. 400 


5,475 

5,503 
89,477 
48 
6.460 
643,110 
5.828 


Moro 
Island 
bank 
protec- 
Uon. 


Har- 
dies, 
west 
series. 


1,100 

493 
9,145 


3,057 
334.000 


5,700  I 
723,900 


Total. 


600 
12,000 


700  I    5. 700 
10,600   114,000 


400 
14,000 
4.500 

400 
16,000 


1,600 
9,825 

10.133 

163.150 

480 

13,468 

1,399,200 

5. 828 

11,201 

1,407,524 

4U0 

14.000 

4. 500 

11,713 

2:M),964 


Very  re8];)ectfully,  your  obedient  servaut, 

Wm. 
Maj.  Chas.  J.  Allen, 

Corps  of  Engineers. 


S.  Mitchell,  Assistant  Engineer, 


BEl'ORT  OF  MR.   GERALD   BAGXALL,   ASSISTANT   ENGINEER,   ON  WORKS  AT  HORSETAIL 
BAR,  PITLLTIGHT,  SULPHUR  SPRINGS,  FOSTERS  ISLAND,  LVCAS  AND  CORNICE  ISLAND. 

Cornice  Island,  Missouri,  June  JO,  1895, 
Major:  I  have  the  honor  to  make  the  following  report  of  operations  at  Horsetail 
Bar,  west,  PuUtight,  Sulphur  Springs,  Fosters  Islaud,  Lucas  and  Cornice  Island  for 
the  fiscal  year  ending  Juno  30,  1895. 

The  plant  \vhich  bad  been  employed  at  Horsetail  Bar,  east,  in  the  spring  of  1894 
remained  in  harbor  at  Kimmswick,  Mo.,  from  July  1  to  September  30,  1894.  During 
that  time  tbe  force  employed  on  the  fleet,  besides  their  regular  duties  of  watching 
and  caring  for  the  plant,  -were  occupied  in  transferring  piles  from  the  contractor's 
barges  to  Government  barges  and  in  assisting  to  calk  such  boats  as  needed  it.  The 
office  force  was  employed  during  that  period  in  making  and  plotting  surveys  and  in 
making  detail  drawings  of  the  different  methods  employed  in  the  construction  of 
hurdles. 

On  October  1,  1894,  work  was  commenced  at  Sulphur  Springs  and  continued  until 
the  close  of  the  season.  Work  was  carried  on  at  Horsetail  Bar,  west,  from  Novem- 
ber 10  to  the  close  of  the  season,  and  at  PuUtight  from  October  10  to  November  10, 
1894.  On  April  15,  1895,  operations  were  resumed  at  Sulphur  Springs  and  continued 
until  June  30, 1895.  On  May  18  a  small  piece  of  mat  was  placed  on  Fosters  Islaud 
as  bank  protection.  On  May  17  a  shore  mat  was  placed  on  Hurdle  4|  at  Lucas.  On 
May  25  work  was  commenced  at  Cornice  Island  and  continued  to  the  end  of  the  fis- 
cal year. 
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WORK  DONB. 

Honetail  Bar,  we&t, — Two  hundred  and  ninety  linear  feet  of  bank  protection  was 
completed  immediately  below  Dike  No.  1.  This  was  carried  up  the  bank  to  about  a 
16-foot  stage.     (See  Plate  IL ) 

Fulltight, — ^The  buttresses  on  lines  Nos.  0  and  1  were  raised  to  an  18-foot  stage  by 
alternate  layers  of  brush  and  stone.  Buttresses  were  constructed  on  the  outer  ends 
of  lines  Q\  and  2  and  carried  to  an  IB-foot  stage.    (See  Plate  II.) 

Sulphur  iSprtn^«.— Hurdles  5i,  6^,  8.  8^,  10,  10^,  12,  and  17  were  finished  and  all 
curtained  except  Hurdle  17,  where  the  depth  of  water  made  it  advisable  not  to  cur- 
tain. Hurdles  3i  and  13  were  nearly  completed.  Hurdles  14,  15,  and  15^  were  com- 
menced, but  could  not  be  completed  without  encroaching  upon  the  steamboat 
channel.    At  Hurdle  18  the  shore  mat  was  built  and  sunk.     (See  Plate  III.) 

Fo8ter8  l8lafid> — One  hundred  feet  of  bank  protection  was  placed  on  the  upper  end 
of  the  island  and  carried  to  about  a  16- foot  stage.     (See  Plate  III.) 

Lucai. — Hurdles  4^,  9,  and  11,  were  commenced.  On  Hurdle  4^,  170  feet  of  mat- 
tress, which  had  broken  loose  at  Sulphur  Springs,  was  floated  into  position  and  sunk 
as  a  shore  mat.     (See  Plate  IV . ) 

Cornice  Island. — Hurdles  2,  3,  4,  and  5  were  nearly  completed  and  Hurdle  No.  1 
commenced.    ( See  Plate  IV . ) 

Class  of  hurdles  constructed  at  Sulphur  Springs, — Hurdles  3*,  6^,  8^,  10^,  and  15  were 
braced ^ia^onally  with  two  braces  to  each  clump.  The  outer  ends  of  Hurdles  8,  10, 
12,  15|,  ana  17,  and  the  inshore  end  of  Hurdle  13,  were  also  braced  diagonally.  The 
outer  half  of  Hurdles  12  and  17  were  strengthened  by  a  second  row  of  clumps  driven 
close  behind  the  upper  row,  on  account  of  their  exposed  position  and  the  strength  of 
current  prevai  1  ing  tnere.  Where  diagonal  braces  were  placed  behind  a  strengthened 
hurdle,  as  on  the  extreme  outer  ends  of  12  and  17,  the  braces  were  bolted  to  the  lower 
row  of  clumps.  The  outer  ends  of  Hurdles  6i  and  12  were  protected  by  buttresses 
built  to  a  20-foot  stage  and  on  the  outer  end  of  Hurdle  8^  a  buttress  was  commenced 
but  only  completed  to  an  18- foot  stage.  The  shore  at  the  ends  of  all  the  hurdles  was 
protected  from  cutting  by  a  shore  mat  300  feet  long  above  which  revetment  was 
plaoed  to  such  heights  as  the  stage  of  river  would  admit  without  excessive  cost. 

METHODS  OF  CONSTRUCTION. 

The  methods  of  construction  employed  were  the  same  as  those  described  on  pages 
1596  to  1598,  Report  of  Chief  of  Engineers  for  1894. 

RESULTS  AND  OBSERVATIONS. 

There  was  a  good  navigable  channel  between  St.  Louis  and  Michaels  Landing 
dorin|f  the  low-water  season  of  1894.  While  there  has  been  considerable  deposit  at 
the  different  localities,  the  excessively  low  stage  of  river  since  the  opening  of  the 
spring  season  has  prevented  results  which  might  have  been  expected  had  the  river 
reached  its  usual  height.  The  chief  deposits  during  the  fiscal  year  have  been  at 
Horsetail  Bar,  east,  Carrolls  Island,  and  Twin  Hollows. 

During  the  seasons  of  the  fall  of  1894  and  of  the  spring  of  1895  work  was  retarded 
by  the  low  stage  of  river,  which  interfered  seriously  with  the  procuring  of  material. 

PLANT. 

The  new  pile  drivers  have  continued  to  do  very  effective  work  both  as  regards  the 
number  of  piles  driven  and  the  penetration  obtained.  A  third  steam  tender  was 
adde<l  to  the  plant  employed  during  the  year  and  has  greatly  helped  to  expedite 
the  work.  The  old  quarter  barges  with  portable  shanties  which  remained  in  service 
at  the  end  oPthe  fiscal  year  ending  June,  1894,  have  been  replaced  by  large  quarter 
boats,  tending  to  increased  comfort  and  better  health  of  the  men. 

Table  No.  1. — Showing  work  done  at  Horsetail  Bar,  west,  and  at  Pulltight,  during  the 

fiscal  year, 

HORSETAIL  BAR,  WEST. 
Bank  protection :  Square  feet. 

Mattress  constructed  and  sunk,  40  by  100  feet ;  250  by  115  feet 32, 750 

Revetment  placed 31,707 

PULLTIGHT. 
Buttress  constructed  at  Hurdle —  Cnbio  yards. 

No.O 1,352 

No.  Oi 2,318 

No.  1 773 

No.  2 2,318 

Total 6,761 
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Table  No.  2,— Showing  work  done  at  Sulphur  Springs,  III.,  during  fiscal  year. 


At  Hordle  No— 


H- 


400 
400 


985 
100,880 


Hnrdlea  coustnicted. .  .lineiti  feet. .  I 

Hurdles  brai*ed do ; 

Hardies  Btrengthened do . 

Hnrdle«  rebuiu do — ! . 

Foundation  mattress  con-^.do. .. 

structetlaudsuuk >s<].  ft. 

Shore  insttreHH  constructed Slin.  ft. . , 

and  ballasted ?Hq.  ft. .  i 

Buttress     constructed    and    bal-  I 

lasted cubic  yards..' 

Revetment  at  end  of  hnnlle.Hq.  ft. .    30, 178 
Curtain  construcled . . .  linear  reet . . ,       380 

Earth  excavation cubic  .yanls. 

Piles  driven number. .  i        325 

Bracesplaced do 1         98 

Stringers  placed do ' 


54. 


420 


90,720 


10.458 
380 
370 
292 


440 
440 


570 
80  ' 


^1_ 
G40 
550 


1,041  I 
101,833  , 


790 
88,480 


10. 


675 
100 


10|. 


12. 


930  j  1.000 
730  230 
450 


805  940  j    1,455 

90.160    105,280  161,040  ; 


3,663 

23,476 

345 


463 
104 


16,  480 

555 

800 

439 

14 


3,543 

16,008 
575 


716 
158 


25,638 
630 


673 
46 


16,660 
870 


847 
175 


1.578 

161,376 

108 

5,508 

4.193 
0,290 


At  Hurdle  No— 


13. 


14. 


Hurdles  oonstmcted . . .  linear  feet . .        870 

Hurdles  braced do....         300 

Hurdles  strengthened do. 

Hurdles  rebuilt do. 

Foundation  mattress  con-^.do 1,260 

structed  and  sunk ?sq.  ft. .  131, 520 

Shore  mattress  constructed slin.  ft. . 

and  balla8t4)d ^sq.  ft. . 

Buttress    constructed     and     bal- 
lasted  cubic  yards.. 

Bevetmentat  end  of  hurdle. so.  ft. .    13, 118 

Curtain  constructed. .  .linear  reet 

Earth  excavation cubic  yanls. .      1, 200 

Piles  dri  ven number . .        685 

Braces  placed do 75 

Stringers  placed do 


150 


60 

415 

36,880 


150 
117 


15. 


I 


150  , 


15^.     { 

435  I 
175 


16. 


45    , 

554  I        945  300 

62, 448  [  88. 720     29, 280 


17.  I 

700 

200  I 

200  ' 


18. 


TotaL 


1,320  I      355 
143,040  ,39.760   1 


I 


17, 198     25, 848 


224 
40 


815 
44 


24 


2,688  .14,660 


534 
35 
0 


»l 


7,400 

3,415 

660 

105 

13,628 

,421,217 

108 

6,608 

11,399 

234,028 

4,620 

3,400 

6,315 

843 

9 


Table  No.  3. — Showing  work  done  at  Fosters  Island  and  Lucas  during  the  fiscal  year, 

FOSTERS  ISLAND. 
Bank  protection : 

Mattress  constructed  and  sunk 


5  linear  feet...         100 

I  square  feet. .    11, 200 

Revetment  placed do 4, 851 


LUCAS. 


Hurdles  constructed llne.ir feet.. 

Foundation  mattress  conBtmctwl  and  sunk j  »quarc  feet 

Piles  driven number. . 


At  hurdle  No.— 


44. 


170 
19, 040 


11. 


150 

865 

85,300 

96 


Total. 


ISO 


104,340 
126 


Table  No.  4. — Shoicing  work  done  at  Cornice  Island,  Missouri,  during  fiscal  year. 


Hurdles  constructed linear  feet. 

Foundation  mattress  constructed  C do. . . 

and  sunk 1  square  feet. 

BnttresH  constructed  and  ballast  eel . .  (^ubic  yds . 
Revetment  at  end  of  hurdle square  feet. 

Carti^  contracted ^qn^^^'f^et: 

Piles  driven numljer. 


At  Hurdle  No.— 


180 

995 

104,  880 


1,500 


540 

1,020 

114,240 


19.000 


3.  4. 

636  616 

910         1,085 

97, 920     116, 720 

I       1,733 


100  , 


417 


311 


640 

1.090 

116,200 


7,650 
400 

7,200 
401 


Total. 


2,510 

5.100 

549.960 

1.733 

28,750 

400 

7,200 

1,620 


Very  respectfully,  your  obedient  servant, 

Gerald  Bagnall,  Assistant  Engineer, 
Maj.  CUAS.  J.  Allen, 

Corps  of  Engineers, 
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REPORT  OF  MR.  C.  D.  LAMB,  SUPERINTENDENT,  ON  OPERATIONS  AT  U.  8.  ENGINEER 

DEPOT. 

United  States  Engineer  Depot, 

St  Louis  J  Mo.y  June  30;  1895, 

Major:  I  have  the  honor  to  sabmit  the  following  report  of  operations  at  the  engi- 
neer depot  during  the  fiscal  year  ending  June  30,  1895: 

The  force  employed  during  July  and  August  was  small,  heing  only  that  required 
to  care  for  the  property  on  hand  and  handle  the  stores  and  material  receivea,  but 
early  in  September  the  repairing  of  plant  for  use  during  the  fall  Reason  was  begun 
with  a  force  consisting  of  60  car))enters  and  calkers  and  35  laborers.  This  force  was 
reduce<l  as  repairs  were  completed;  but  a  few  were  retained,  with  the  5  machinists 
and  2  blacksmiths,  through  the  winter,  employed  in  constructing  and  repairing  the 
plant  for  use  in  the  spring.  The  force  was  again  incnmsed  in  the  spring,  and  all 
floating  equipment  calked  as  required  for  use.  The  employees  retained  at  the  close 
of  the  year  included  only  those  required  for  needed  construction  and  those  employed 
in  handling  the  supplies  received  and  shipped. 

The  work  done  upon  plant  during  the  year,  as  in  former  reports,  is  divided  into 
three  classes — construction,  extraordinary  repairs,  and  ordinary  repairs. 

There  was  also  considerable  work  done  on  material  besides  the  labor  employed  in 
handling  supplies  shipped  to  the  construction  works  below. 

construction. 

Tenders. — Steam  tenders  Nos.  5,  6,  and  7  were  received  on  July  4.  They  were  pro- 
vided with  reels,  racks,  coal  bunkers,  etc.,  and  sent  out  for  service  when  needed  for 
construction  work  in  September. 

Pile  drirCT**.— Theold  pile  drivers  Nos.  1  to  6,  retired  during  1893,  were  replaced  with 
new  drivers  bearing  the  same  numbers. 

These  were  built  on  six  of  the  Cincinnati  hulls  with  extra  heavy  hoisting  engines, 
having 7  by  10 inch  cylinders,  and  14 -foot  boilers,  42  inches  diameter,  with  four  lO^-inch 
flues.  Nos.  4,  5,  and  6  were  built  with  steel  leads  of  the  pattern  described  in  pre- 
vious reports,  but  Nos.  1,  2,  and  3  with  yellow  pine  leads,  8  by  12  inches  by  42  feet 
high.  No.  2,  however,  was  damaged  by  the  ice  in  February,  and  the  hnll  was 
replaced  by  another  having  steel  leads  of  the  usual  pattern. 

The  machinery  for  use  in  replacing  that  retired  from  pile  drivers  Nos.  16, 17,  and  18 
was  received  and  placed  aboard  the  hulls  on  which  it  will  be  used,  and  the  leads  and 
sills  were  set  up  on  Nos.  16  and  17. 

Barges. — Another  hatch  was  cut  in  each  end  of  barges  Nos.  101  to  138,  and  hoods 
placed  over  both  hatches  at  each  end  to  turn  fresh  air  into  their  holds. 

Quarter  boats. — Quarter  boats  Nos.  7, 8, 9,  and  10  were  supplied  with  cross  bulkheads 
in  the  dining  room,  swinging  fenders,  pumps,  lockers,  bunk  ladders,  galvanized  ven- 
tilating pipes  running  into  the  holds,  and  hatch  hoods,  and  sent  out  for  service  as 
required. 

Office  and  survey  hoais, — Boat  No.  4  was  provided  with  iron  pumps  and  hatch  hoods, 
and  made  ready  for  service. 

Small  boats. — Twenty-four  decked  flats  were  equipped  with  ways,  and  twelve  of 
them  with  capstans.    Ten  open  flats  were  decked.     Fifteen  new  skifls  were  painted. 

Tools  and  appliances.— Vire  tools,  spanners,  etc.,  were  made  for  12  pile  drivers. 
Other  tools  were  made  as  required,  including  20  sets  of  mattress  chains,  268  capstan 
bars,  4  calking  flats,  50  life  floats,  50  pikes,  100  pump  boxes,  12  jackscrews,  and  150 
stage  planks. 

Boarding  outfit. — ^Tables,  benches,  and  clothes  boxes  were  constructed  for  use  on 
quarter  boats  Nos.  7  to  10,  comprising  77  tables,  200  benches,  and  24  boxes. 

Portable  Jetties. — Two  hundred  gates  for  portable  jetties  were  made  during  the 
spring  for  use  during  low  water,  each  10  by  10  feet,  of  No.  16  corrugated  iron  riveted 
to  three  unequal  leg  angle  irons,  each  3  by  5  by  5-16  inch  and  16  feet  long. 

extraordinary  repairs. 

Towboat  Gen,  T.  L.  Casey, — The  steam  capstan  purchased  during  the  last  fiscal 
year  was  fitted  to  its  place  on  the  boat.  The  bulkheads  were  changed  to  allow 
space  for  a  kitchen  upstairs  and  to  give  more  room  for  coal  on  deck. 

Towboat  Gen,  Gillmore. — The  steamer  Gen.  Gillmore  was  docked  at  Carondelet 
after  being  sunk  during  October,  and  repairs  upon  her  hull  completed  at  this  place 
during  November.  The  work  done  here  consisted  in  renewing  the  deck,  nosing,  and 
plank-sheer  forward,  calking  the  deck,  topsides,  and  outriggers,  and  relaying  the 
brick  in  the  furnace. 
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Steam  tenders.— A.  new  steam  capstan  was  purchased  and  set  up  on  tender  No.  3. 

Pile  drivers. — Extensive  repairs  were  made  to  pile  drivers  Nos.  7,  10  and  15  during 
the  fall,  the  cabins  being  rebuilt  and  new  leads  set  up  complete.  These  leads  were 
of  yellow  pine,  like  those  of  No.- 1,  but  the  sills,  braces,  and  chocks  were  of  iron. 

Barges.— The  barges  built  in  18^,  Nos.  1,  2,  3, 5  to  9,  and  30,  were  pulled  out  upon 
the  ways  and  extensively  repaired.  The  work  done  was  abont  the  same  on  each 
barge,  and  consisted  in  renewing  the  rotten  plank  in  the  bottom  and  lower  sides, 
calking  the  butts  and  new  work,  sheathing  the  decks  with  inch  boards,  and  renew- 
ing the  bitts,  kevels,  timber  heads,  nosing,  and  plank-sheer. 

Quarter  barges. — Quarter  barge  No.  27,  which  was  on  the  ways  at  the  beginning  of 
the  year,  was  calked  and  launched. 

The  quarter  barges  built  in  1885,  Nos.  4,  11,  38,  and  29,  were  docked  and  repaired 
to  the  same  extent  as  the  barges  built  at  the  same  time.  The  portable  buildings 
were  removed  from  No.  9,  and  it  was  sent  out  for  service  as  a  barge. 

Small  boats. — Eighteen  skiffs  were  repaired  with  new  sides  of  California  redwood. 

ORDINARY   RRPAIRS. 

When  wbz'k  was  resnmed  for  the  fall  season  the  entire  floating  plant  was  calked 
and  prepared  for  service,  except  a  few  small  boats  on  the  bank  at  this  place.  A  part 
of  this  work  was  performed  at  the  yard  and  a  part  at  the  works  below  by  a  force 
sent  down  for  that  purpose. 

The  same  repairs  were  repeated  in  the  spring,  partly  at  the  depot  and  partly  at 
the  winter  harbor. 

In  addition  to  the  above,  small  repairs  were  made  at  the  depot,  as  follows : 

Towboat  Gen,  T.  L.  Casey. — Small  repairs  were  made  to  the  escape  pipe  and  fur- 
nace of  the  bd>t,  and  nine  of  the  swinging  fenders  were  renewed. 

Towboat  Gen,  Gillmore. — The  escape  pipe  and  five  fenders  were  renewed. 

Steam  tender^.^Smfdl  repairs  were  made  as  required  upon  the  hulls  and  machinery 
of  all  the  tendors,  No.  3  being  pulled  out  upon  the  ways,  the  knuckle  seams  calked, 
and  the  ruddei  a  repaired  during  the  fall  and  again  in  the  spring,  when  the  rudder 
posts  were  enti/ely  renewed  and  the  furnace  repaired. 

The  Providokice  capstan  was  taken  out  of  No.  4  and  replaced  by  that  ttom  the 
steamer  Gen.  Casey. 

Tenders  Nos.  1,  2, 6,  and  7  were  pulled  out  upon  the  ways  late  in  the  fall  and  kept 
there  until  work  waa  resumed  in  the  spring,  when  they  were  thoroughly  repaired 
and  made  ready  for  service. 

Pile  drir^r^.-^mall  repairs  were  ma<le  during  the  fall  season  upon  the  leads  of 
Nos.  1 1  and  20  and  the  engines  of  Nos.  14  and  25. 

Three  of  the  pile  drivers  at  the  depot  were  damaged  by  the  ice  during  the  break- 
up of  the  latter  p:irt  of  February;  the  gunwales  of  Nos.  2  and  6  were  broken,  and 
No.  15  was  crowded  out  ou  the  bank  and  the  hull  twisted.  No.  15  was  docked  and 
calked.  The  machinery  of  Nos.  2  and  6  was  set  up  on  other  hulls,  aud  the  damaged 
hulls  were  pulled  out  and  repaired.    They  will  be  used  in  rebuilding  Nos.  17  and  18. 

Repairs  were  made  upon  the  ironwork  of  drivers  Nos.  25  to  35,  consiating  of  new 
chocks,  side  braces,  winch  heads,  sheave  boxes,  etc.,  and  a  new  lead  was  set  up  on 
driver  No.  29. 

Derrick  boats. — Small  repairs  were  made  upon  the  braces  of  both  Nos.  1  and  2. 

Barges, — Besides  the  calking  at  the  beginning  of  the  fall  and  spring  season,  small 
repairs  were  made  as  required  upon  Nos.  101  to  113. 

The  temporary  quarters  were  removed  from  Nos.  1, 3,  and  5  aud  the  portable  build- 
ings from  No.  9,  and  they  were  put  back  into  service  as  barges. 

Quarter  boats. — The  roofs  of  Nos.  1  to  7  were  painted,  the  stovepipes  riveted 
together,  and  small  repairs  made  to  the  cabins  and  fenders. 

Machine  shop. — The  machine  shop  was  provided  with  anew  roof  in  the  fall.  It 
was  pulled  out  upon  the  ways  during  the  winter,  and  is  now  blocked  up  on  the  bank. 

Small  boats. — All  of  the  flats  used  during  1894,  except  79,  and  all  of  the  yawls  and 
skiffs  except  3,  were  pulled  out  upon  the  bank  and  piled  up  for  the  winter. 

One  hundred  and  forty-one  flats,  54  skiffs,  and  12  yawls  were  calked  aud  sent  out 
for  service  in  the  spring. 

Tools  and  appliances.— Tools  of  all  kinds  were  repaired  as  required  during  the  year, 
the  largest  it-ems  of  this  kind  being  wheelbarrows,  blocks,  trucks,  etc. 

Boarding  outfit.— AM  the  ice  boxes  in  use  were  rebottomed  during  the  spring  and 
the  discharge  pipes  repaired.  The  large  ice  boxes  on  pile-driver  hulls  were  removed 
and  set  up  on  quarter  barges  Nos.  11  and  28. 

Boarding  outfit  of  all  kinds  was  repaired  as  required. 

Engineer  depot, — The  shipping  platform  was  extended  60  feet  to  the  city  wharf  line 
during  the  low-water  season  and  clumps  of  piles  were  driven  along  the  front  for 
moorings. 
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lAsi  of  iUameri  and  hargea  pennanently  and  temporarily  enrolled  at  the  port  of  St.  Louie 

on  Deoemher  SI,  1894, 


Permanently  enrolled : 

Steam  (wood) 

Bargee  (wood) 

Steam  (iron) 

Temporary  steamers  (wood) 
Permanently  licensed : 

Steam,  under  20  Xona . . . 

Barxee,  under  20  tons ... 

Yacnts,  under  20  tons. . 

Grand  total 


Gross 


Net 


36,275 
81,124.79 
1.600.29 
654.38 

35, 704. 96 

81, 033. 95 

1,630.82 

594.50 

132.62 
27.79 
5.24 

96.62 

27.79 

5.24 

119,910.11  !     119,102.87 


W  3. 

IMPROVEMENT  OF  HARBOR  AT  ST.  LOUIS,  kiSSOURI. 

St.  Louis  Harbor  has  a  length  of  aboat  IS  miles,  being  divided  into 
two  nearly  equal  parts  by  the  Eads  Bridge.  The  upper  ])ortion  of  the 
harbor,  between  this  bridge  and  the  northern  limits  of  the  city,  is  about 
10  miles  in  length.  About  3  miles  above  the  Eads  Bridge  is  the  Mer- 
chants' Bridge.  The  lower  portion  of  the  harbor,  included  between  the 
Eads  Bridge  and  the  Biver  Des  Peres,  is  about  8  miles  long.  A  good 
depth  of  water  and  accessible  landings  exist  in  this  lower  part  of  the 
harbor,  and  a  sufficient  depth  is  found  above  the  Merchants'  Bridge. 

Between  the  Merchants'  and  Eads  bridges  there  had  exists  for  a 
considerable  number  of  years  middle  bars,  and  also  shoals  near  the 
Illinois  shore,  which  interfered  with  navigation,  and  which  will  be  men- 
tioned again  further  on. 

Appropriations  for  improvement  of  St.  Louis  Harbor  had  been  made 
as  early  as  1836,  and  a  longitudinal  stone  dike  was  built  at  that  time 
near  thehead  of  the  present  works  by  Capt.  E.  E.  Lee,  Corps  of  Engineers. 
Other  work,  done  in  later  years  by  the  United  States,  consisted  in  the 
building  of  stone  and  brush  dikes  generally  normal  to  the  direction  of 
the  current,  in  the  closing  of  Cahokia  Chute,  and  protection  of  the  bank 
in  Sawyer  Bend. 

The  river  and  harbor  act  of  Congress  approved  September  19, 1890, 
contained  an  appropriation  of  $182,000  for  improving  harbor  at  St. 
Louis,  Mo.,  and  the  officer  in  charge,  in  submitting  a  project  for  its 
expenditure,  recommended  that  the  money  be  appli^  to  the  i)ortion  of 
the  harbor  between  the  Eads  and  Merchants'  bridges.  The  approved 
project  consisted  in  contracting  this  portion  of  the  river  to  a  width  of 
about  2,000  feet  by  means  of  a  system  of  hurdles  built  along  the  Illinois 
shore  for  a  distance  of  about  13,000  feet,  with  a  view  to  removing  the 
bars  which  then  existed  and  which  interfered  with  navigation  at  low 
stages  of  the  river,  and  also  to  improve  the  ferry  landings  on  the  Illi- 
nois shore.  The  object  of  the  hurdles  was  to  cause  deposits  of  sediment, 
and  thus  build  up  a  new  bank  out  to  the  line  desired.  They  were  twelve 
in  number  and  spaced  1,000  feet  apart.  The  hurdles  were  from  325  to 
2,076  feet  in  length  each,  and  were  constructed  as  follows: 

The  piles  were  driven  in  two  rows  20  to  27  feet  apart,  the  distance 
varjang  with  the  depth  of  water.  The  upper  or  drift  row  was  coiniK)sed 
of  three  pile  clumps  spaced  12  feet  apart,  with  a  stringer  bolted  to  them 
on  the  downstream  side.  The  piles  in  the  lower  or  hurdle  row  were 
driven  6  feet  apart,  with  a  stringer  bolted  to  them  on  the  upstream  side. 


2092      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

Brace  piles  for  this  row  were  driven  every  12  feet,  with  their  tops  bolted 
to  the  stringer.  The  river  ends  of  the  hurdles  were  further  strength- 
ened by  cross  stringers  bolted  to  the  stringers  of  each  row. 
^  The  drift  row  was  carried  to  the  25  and  the  hurdle  to  the  20  foot  stage 
above  low  water  at  St.  Louis,  rising,  however,  with  the  river  above  the 
20-foot  stage.  For  a  length  of  1,900  feet  at  the  shore  ends  of  Nos.  1, 9, 
10,  and  11  only  the  hurdle  row  was  driven,  the  depth  of  water  not 
requiring  the  drift  row. 

The  woven  foundation  mattress  of  willows  was  65  feet  in  width, 
extending  that  distance  below  the  drift  row,  by  which  it  was  supported 
during  construction.  It  was  placed  before  the  hurdle  row  was  driven. 
Mattresses  200  feet  long  by  80  in  width  were  placed  at  each  end  of  the 
hurdles  for  protection  against  scour.  liiprap  was  also  used  at  the  shore 
ends.  Wattling  the  hurdle  row  with  willows  and  sinking  the  drift  wood 
where  collected  completed  the  construction  of  the  hurdles. 

The  hurdles,  which  were  built  in  depths  of  2  feet  to  36  feet  of  water, 
were  all  completed  by  July  1, 1892,  the  amount  expended  to  that  date 
having  been  $150,530.21.  The  extent  of  accretion  produced  by  the 
hurdles  may  be  judged  by  the  following: 

Soundings  taken  June,  1892,  showed  a  All  of  8  feet  by  a  width  of  400 
feet  at  No.  1  hurdle,  15  feet  by  a  width  of  600  feet  at  No.  G  hurdle,  10 
feet  by  a  width  of  600  feet  at  No.  11  hurdle,  or  an  average  of  about  12 
feet  over  an  area  of  about  160  acres. 

The  filling  has  increased  yearly.  By  December,  1893.  it  covered  the 
outer  half  of  the  areas  inclosed  by  the  hurdles ;  the  deptn  of  fill  at  No.  1 
was  10  feet;  at  No.  11, 15  feet;  between  hurdles  6  and  7  it  was  26  feet. 
The  areas  near  to  the  original  shore  line  had  also  been  filled,  but  not 
to  such  an  extent  as  had  the  outer  areas. 

The  navigable  depth  in  the  channel  of  the  harbor  between  the  line 
of  hurdles  and  the  opposite  wharf  line  of  St.  Louis  was,  in  December, 
1893, 11  feet  when  the  river  stood  at  zero  on  the  gauge,  and  which 
stage  is  4  feet  below  standard  low  water. 

The  amount  expended  to  July  1,  1894,  was  $150,762.03. 

There  was  no  expenditure  during  the  past  fiscal  year. 

The  fill  over  the  area  inclosed  by  the  hurdles  has  been  increased  dur- 
ing the  fiscal  year  ending  June  30, 1895,  by  a  deposit  averaging  a  foot 
or  more  in  depth.  The  heaviest  deposit  occurred  on  the  ridge  along 
the  river  end  of  the  hurdles,  and  very  little,  if  any,  in  some  of  the  low 
places  along  the  main  shore  at  the  lower  end  of  the  works. 

The  hurdles  remain  in  fair  condition  except  the  extreme  river  end  of 
the  upper  ones,  which  are  unprotected  by  a  deposit.  These  ends  are 
weakened  each  year  by  drift  during  the  high  stages  of  the  river  and 
by  the  gradual  decay  of  the  pile  timber,  and  will  need  some  repairs  at 
an  early  day. 

The  steamboat  channel  April  20  last  ranged  from  12  to  24  feet  in 
depth  with  the  river  at  a  7-foot  stage.  As  the  stage  of  water  lowers 
the  channel  will  probably  cut  out. 

With  the  balance  ($31,007.93)  remaining  from  the  appropriation  of 
1890  it  is  proposed  to  repair  damage  that  may  have  occurred  to  the 
hurdles  and  to  extend  them  when  necessary  so  far  as  the  funds  will 
admit  of  doing. 

No  further  appropriation  is  asked  for  this  work. 

The  commercial  statistics  pertaining  to  amount  of  commerce  and 
navigation  benefited  by  this  work  will  be  found  in  the  annual  report 
on  improvement  of  the  Mississippi  River  between  the  mouth  of  the 
Ohio  Kiver  and  the  mouth  of  the  Missouri  Eiver. 
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Money  statement. 
July  1,  1894,  balance  unexpended $31, 237. 97 

July  1,  1895,  balance  unexpended '. 31,237.97 

July  1, 1895,  outstanding  liabilities 230. 04 

July  1, 1895,  balance  available 31,007.93 


.This  work  is  in  the  collection  district  of  New  Orleans.  The  nearest  port  of  entry 
i8  St.  Louis.  Mo.,  at  which  place  the  customs  collected  during  the  fiscal  year  ending 
June  30,  1895,  amounted  to  $1,197,346.70. 

The  amount  of  internal  revenue  collected  was  $7,388,503.13. 


W  4. 

IMPROVEMENT  OF  KASKASKIA  RIVER,  ILLINOIS. 

A  survey  of  this  stream  from  New  Athens  to  its  mouth  was  made  in 
1887. 

The  project  for  improvement,  adopted  in  1890,  consists  in  deepening 
the  water  over  the  two  principal  shoals  between  the  mouth  of  the  river 
and  Evansville,  viz,  at  the  Nine  Mile  and  the  Evansville  shoals,  and  in 
removing  snags  and  other  obstructions  from  the  mouth  of  the  Baldwin 
Bridge,  a  distance  of  about  22  miles.  Estlmat'Cd  cost  of  the  project, 
$10,500. 

Before  work  for  the  improvement  was  undertaken  by  the  Govern- 
ment -the  stream  was  practically  blocked  near  its  mouth  during  the 
low-water  season  by  the  Nine  Mile  Shoal,  over  which  there  was  often  a 
depth  of  only  9  inches  when  the  St.  Louis  gauge  read  6.5  feet.  In 
addition,  the  navigation  was  greatly  obstructed  on  account  of  snags, 
shoals,  and  bars. 

At  high  water  navigation  was  possible  as  far  up  the  stream  as  New 
Athens. 

The  first  appropriation  for  the  improvement  was  $6,000,  made  by  the 
river  and  harbor  act  of  September  19, 1890. 

During  the  fall  and  part  of  December,  1891,  Nine  Mile  and  Evans- 
ville shoals  were  excavated,  the  former  so  as  to  give  a  channel  75  feet 
wide  and  36  inches  deep,  and  the  latter  to  give  a  channel  60  feet  wide 
and  34  inches  deep  at  low  water,  the  excavated  material  being  utilized 
in  constructing  dikes,  etc.,  to  concentrate  the  flow  of  water  in  the  cuts. 
A  number  of  snags  were  also  removed  from  the  channel. 

This  work  was  of  great  benefit  to  the  commerce  of  the  river. 

The  river  and  harbor  act  of  July  13,  1892,  appropriated  $4,500  for 
the  improvement.  Under  this  appropriation  work  was  resumed  in 
September,  1892,  by  hired  labor,  and  prosecuted  until  December  23, 
when  it  was  suspended  on  account  of  cold  weather.  The  work  of  the 
season  (1892)  consisted  in  removal  of  snags,  tree»,  rack  heaps,  logs, 
and  several  rocks  from  the  stream  between  Baldwin  Bridge  and  Cox's 
Ferry,  thus  further  improving  the  navigation. 

The  work  of  improvement  during  the  fiscal  year  ended  June  30, 1894, 
consisted  in  further  removal  of  obstructions  from  the  channel  at  Evans- 
ville Shoal  and  Nine  Mile  Shoal  and  from  the  river  between  the  two 
shoals  so  far  OlS  the  funds  available  would  admit  of,  the  length  of  river 
cleared  of  obstructions  being  about  8  miles.    One  hundred  and  seventy 
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cubic  yards  of  rock  and  61  snags  were  removed  from  the  channel  and 
51  leaning  trees  from  the  banks  during  that  year.  The  rock  was  util- 
ized in  repairing  the  dikes  formerly  built. 

The  work  was  done  by  hired  labor.  The  rock  was  generally  removed 
by  drilling  and  blasting. 

No  work  was  done  during  the  past  fiscal  year,  the  balance  of  funds, 
$39.20,  being  insuflftcient  for  carrying  on  work  were  it  desirable  to  do  so. 

The  result  of  all  the  work  accomplished  to  date  is  that  steamboats 
are  enabled  to  navigate  the  stream  at  lower  stages  and  for  low- water 
seasons  of  greater  length  than  formerly  was  the  case. 

Appropriationa  made  by  CongresB  for  improving  Kaskaakia  River ^  Illinoia. 

By  act  of— 

September  19,  1890 $6,000 

July  13, 1892 4,600 

Total 10,500 

The  amount  ($10,500)  originally  estimated  as  necessary  for  comple- 
tion of  the  improvement  having  been  appropriated,  no  farther  appro- 
priation is  here  estimated  for. 

For  amount  of  commerce  benefited  by  the  work,  see  table  of  commer- 
cial statistics  herewith. 

Money  statement. 

July  1,  1894,  balance  unexpended $39.20 

July  1,  1895,  balance  unexpended 39.20 


COMMERCIAL  STATISTICS,    KASKA8KIA  RIVER,   ILLINOIS. 

fCompiled  from  information  famished  by  Mr.  Xick  Saner,  of  £vanaville,  111.,  and  Capfc.  Harvev 

Neville,  of  Chester,  Ill-l 


Articles. 

j      189L 

1892. 

1893. 

1804. 

Coii[                               

Tons. 
400 

Tom. 

300 

3,000 

600 

500 

Tons. 

100 
5.475 
3,280 

400 

200 

1        2,064 

4,8r7 

1        9,186 

1.^ 

Merchandise 

406 

MO 

Total 

12,045 

4,400 

9,255 

7,m 

List  of  steam-power  boats  engaged  in  commerce  on  the  Kaskaskia  River,  Illinois, 


Name. 


Length.  .  Breadth.     Depth. 


Feet. 

Dolphin 135.8 

Man,'  M.  Michael 148.3 

NivlcSauer 100 

Four  barges  not  named 150 


Feet. 
22.8 
26.3 
18 
28 


Fe9t. 
4.8 
4.4 
4 
5 


Gross 
tonnage. 

156.  ]< 
234.44 
99.27 
500 


This  work  is  in  the  collection  district  of  New  Orleans.  The  nearest  port  of  entiy 
is  St.  Louis,  Mo.,  at  which  place  the  cnstoms  collected  during  the  fiscal  year  ending 
Jnne  30,  1895,  amounted  to  $1,197,346.70.  The  amount  of  internal  reyenue  collected 
was  $7,388,503.13. 


APPENDIX   X. 


IMPROVEMENT  OF  MISSISSIPPI  RIVER  BETWEEN  MOUTH  OF  MISSOURI 
RIVER  AND  MINNEAPOLIS,  AND  OF  GALENA  RIVER,  ILLINOIS. 


REPORT  FOR  TEE  FISCAL  YEAR  ENDING  JUNE  SO,  1896,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS,  OFFICERS  IN  CHARGE, 
LIEUT,  COL.  A,  MACKENZIE  AND  LIEUT,  CHARLES  KELLER,  CORPS  OF 
ENGINEERS. 

IMPROVEMENTS. 

1.  Ox>eTating  snaf?  boats  and  dredge  boats  |  4.  Oi>eratiDg  and  care  of  Galena  River 

on  Upper  Mississippi  River.  |  improvement,  Illinois. 

2.  Mississippi  River    between   Af  issouri      5.  Construction  of  Lock  and  Dam  No.  2, 

River  and  Minneapolis.  Mississippi  River  between  Minne- 

3.  Operating  and    care  of  Des  Moines  i  apolis  and  St.  Paul. 

Rapids  Canal  and  Dry  Dock.  | 

EXAMINATIONS  AND  SURVEYS. 


6.  Quincy  Bay,  Illinois. 

7.  La  Croese  Harbor,  Wisconsin. 

8.  East  bank  of  Mississippi  River  from 

Warsaw  to  Quincy,  111. 


9.  West  bank  of  Mississippi  River  from 
Flint  Creek  to  Iowa  River. 


United  States  Engineer  Oppicb, 

Bock  Island,  III.,  July  8,  1895. 
General  :  I  have  the  honor  to  transmit  herewith  the  annual  reports 
of  Lieut.  Col.  A.  Mackenzie,  Corps  of  Engineers,  and  myself,  upon  the 
works  in  oar  charge  during  the  fiscal  year  ending  June  30,  1895. 
Very  respectfully,  your  obedient  servant, 

Charles  Keller, 
Second  Lieut,,  Corps  of  Engineers. 
'  Brig.  Gen.  Wm.  P.  Craighill, 

*  Chief  of  Engineers^  U,  S.  A. 


Xi. 

OPERATING  SNAG  BOATS  AND  DREDGE  BOATS   ON  UPPER  MISSISSIPPI 

RIVER. 

The  work  covered  by  this  appropriation  is  the  removal  of  snags, 
wrecks,  and  other  obstructions,  the  cutting  and  pulling  back  of  over- 
hanging trees,  the  clearing  of  shores,  the  searching  for  and  marking  of 
new  channels,  assisting  stranded  boats  and  barges,  surveys  and  exami- 
nations in  connection  with  new  improvements  and  for  facilitating  navi- 
gation through  bridges,  inspection  and  repair  of  works,  formation  of 
temporary  or  pei-manent  channels  through  obstructing  bars,  and  in 

2095 
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general  in  benefiting  commerce  by  aiding  existing  navigation  and 
assisting  in  the  i)ermauent  improvement  of  the  Upper  Mississippi 
River. 

The  plant  belonging  to  this  work  consists  of  the  snag  boats  General 
Barnard  and  J.  O.  ParkCj  and  to  these  are  added,  as  occasion  demands 
and  circumstances  permit,  dredges,  launches,  barges,  etc.,  belonging  to 
the  general  appropriation.  The  operations  of  the  snag  boats  and 
dredges  extend  from  Minneapolis  to  the  mouth  of  the  Missouri  Biver, 
about  724  miles.  At  times  when  the  snag  boats  are  not  required  on 
work  above  mentioned  they  are  used  under  general  or  special  appro- 
priations for  work  of  permanent  construction. 

By  the  river  and  harbor  act  of  August  11,  1888,  provision  was  made 
for  operating  snag  boats  and  dredge  boats  on  the  Upper  Mississippi 
Eiver  under  a  permanent  appropriation,  the  annual  expenditure  being 
limited  by  the  act  to  $25,000.  There  has  been  expended  under  the  per- 
manent appropriation  during  the  fiscal  year  ending  June  30, 1895,  the 
sum  of  $25,000. 

The  snag  boat  Oeneral  Barnard  was  engaged  in  the  work  of  removing 
snags,  etc.,  from  April  2  to  October  29, 1894,  and  from  May  15  to  Jun^ 
30, 1895.  The  snag  boat  J.  O.  Parke  served  as  tender  to  dredge  V^can 
in  removing  wrecks  and  deepening  channels  from  July  19  to  September 
4, 1894.  During  remainder  of  that  season  and  in  June,  1895,  she  was 
employed  on  construction  work  between  the  Illinois  and  Missouri  rivers, 
under  the  general  appropriation  for  improvement. 

The  details  of  work  accomplished,  together  with  statistics  of  com* 
merce  and  navigation,  are  given  in  the  appended  report  of  Assistant 
Engineer  C.  W.  Durham. 

A  detailed  statement  and  a  summary  of  expenditures  for  operatin| 
snag  boats  and  dredge  boats  on  Upper  Mississippi  Eiver  for  the  fisciu 
year  ending  June  30, 1895,  are  appended. 

The  total  tonnage  of  the  Mississippi  Biver  between  the  Falls  of  St 
Anthony  and  mouth  of  Missouri  Kiver  for  calendar  year  1894  was. 
approximately,  2,975,000  tons.  This  includes  logs  and  lumber  as  well 
as  ordinary  merchandise. 

Abstract  of  appropriations. 

By  act  approved  March  2, 1867 $96,000 

By  allotment  from  appropriation  of  July  25,  1868 26,000 

By  allotment  from  appropriation  of  1869 35, 640 

By  act  approved — 

July  11,1870 36,000 

March  3,  1871 42,000 

June  10, 1872 42,000 

March  3,  1873 c 25,000 

Jnno23, 1874 25,000 

March  3.1875 25,000 

August  14,  1876 30,000 

June  18, 1878 41,500 

March  3,  1879 20,000 

June  14, 1880 8,000 

March  3,  1881 25,000 

By  act  passed  August  2,  1882 25,000 

By  act  approved  August  5,  1886 22,500 

By  act  of  August  11,  1888,  for  iiscai  year  ending — 

June  30, 1889 25,000 

June  30,  1890 25,000 

June  30,  1891 25,000 

June  30, 1892 25,000 

June  30, 1893 25,000 

June  30,  1894 25,000 

June  30,  1895 25,000 

Total 699,640 


r 
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June  30^  1S95,  ainnnnt  ilrawn  fmni  Treaaiiry  iimli^r  permanent,  appropriation.  $25^000 
June  30, 1895.  auionnt  expended  iliiritig  liscsil  year. ..._. _......     25»(K)0 

Inly  1, 1805.  amotiut  nvalhibie,  under  periujineut  ^appropriation  of  AngitJit  11^ 
1888,  for  iiatal  year  eodiug  June  'M)f  I8i*»> 25, 000 


Detailed  ataiemeni  of  iXpendiiHren  /or  operating  SHatf  himtn  and  dredge  boat  a  on  Cjtper 
Miuiuippi  Biter  for  tk^fijical  year  ending  June  ^0^  W95, 


Td  whom  paid. 


July,  am. 


4 
S 
t 
7 

fi 
10 
11 
12 
13 
14 
%& 

19 
20 
31 


C.  W.  Durimm ........ 

i^,  Cr  und  S,  Carler-  - ...... 

Wilkinnuu  £l  Co. .......  ^«^<, 

Anchor  Linefltope.--^...-..- 

^NliHHUiAiiipi  Cnal  tfnd  Ice  Cu. 

T.Nodler..... - 

Klindl.  (ifigep&Co......... 

J.  H.  Scrogum   ..^^^ 

TIjus.  E.  SrhindliT  &  Ct». 

Frabk  J.  WfPBf --  - 

Cliiaa-  J.  Lcm^. .... ....... 

Henry  Dart's  Hour ^^.... . 

Anchor  lAna  et<»re ........... 

Jiifneii  Ward  &.  Son  ....,*.  ^  -  - 

L.  T.  liklhrtU ...-». 

Qiilncy  Uoal  Q^. 

M.  SIcMrthan 

CmvTTi  Owil  an*!  T*>ff  Cu  ...^ 

F.  W.  Hhnitgen .............. 

Henrj  A.  Kupltker 

AMb  BiiHchcrt  &  Co 

L-i>n rad  Ilroa. 

I  W.  IMllibftIrt 

<  ^  W.  Durhun 

I  Hired  men. ^ . . . 


Total 


•expflnBi^H, 

I  AUpflflll- 

jlrDdi-seo, 
I  fliid  cnii' 


5.74  I 
»U.40  I 

U.  20  ' 
li.  M 
11.73 
2«  10 

n.^ 

IV,  I  !^  I 
Jfi7-il5  I 

19.25 
47.50  ' 

laou  > 

10.  DO 
MOO 

14.  cm 

3fl.50 
40.1»2 

4.50 
2S4>.  00 
CUU  34 


H.00 


Labor. 


SlllM»t-' 


FueK 


le.  30 
11.7;* 
20. 10 
i:(.50 

13.70 
IIU.OO 


IUh  02 


2fl.5a 

40.02  ' 


$47.50 
IB.  00 
10.00 
SflKK) 
14.00 


penii«. 


He- 

pmira. 


15.74 
110.40 
81,30 


.1. 


$5.45 
12. 1.'i 

».23 


250.00  I 


#049.  34  {. 


ToUl  . 


I ,  fio.^  se      25i.  00  I     eia.  34  '  ssu.  45  '    las.  50  |   40,  b;j     n7. 34 


Au{fta^  la^. 


^I< 


C  P,  Come^yn. 
Hlrf-d  mfii. — 
....do... 


^ 


...  dii ...-.^ 

f !.  r.  DiHiiey  Si  iktn — . . 

Kiupire  CflaJ  Co 

Gmmltx  Htom.Sc  Hchwjib---- 
Jamua  McNaniAra  ........  ^ 

A.  li.  ThiiTOflJi ^.._^.. 

J.J .  n<»K*^ 

< '.  W.  Putham . , 

D.  Jo v<*e.......... --....---. 

L.T.  Uiethfin . 

Cban.  Ht'^riiArd 

V.'W.  tiaiinfifia 

Ivitiju;  A:  frick ........ ... 

r.C   firiehl 

1 V]  an  mnd  -1  o  LI  m^  nt  f Amem . 
Vaal  Valley  Miniui;  Co. .  - , . . 

EHkvis  t  'n. ...... . . .  ^ .  _ 

J.  W.  Wtt'Wnrt..... 

Pf'nn  Tank  Liji«  Cn. . ...... 

\YilkiiiR4ii]  (it  Co. ----.-. ,,.- 

(Jliflii*.  A.  Bwnchnr, 


Cbii*.  J.  Lone 

Ttioinu  E.  ^hindlcr  &  Co, 

do....... 

John  Umon. 

J.  U^  H<'hpeld«r  &  Co....... 

MiMi!««^  SSLtller 

Ktludti  Gtiiger  dc  Co...--... 

BNa  95 133 


3.5(1 
074,  US 
,  405.  31 
70.07 
00,14.'$ 
lUO,  00 

m.3o 

110.H« 
174.  :^4 
109. 31 

lOtKnU 

5.75 
5.  51 
43.  70 
10.00 
30.  r>o 
22.50 

a"^.oo 

5t».00 
18.00 
2I§.55 

n.i3 

SH.OO 

20  ei 

20.07 
4:*.  S7 
CO.  37 

■A  HO 
50.09 
28.91 
13. » 


3.50 

i 

B74.  Sa 

1,405.33 

70.  fl7 

0g.g3 

1 

.  ....  ., 

1.,.  »•  J 

I.......... 

100.00  1 

! 

...... 

...  ... 

.,  13a.  30 

54.16  1   n2.70 
.....     174.24 

1 

7.20 

JOB  31 

........'  18a.  M 

.■1.75 

5  51 

.  ......1   4^.70 

1   10  00 

1   flO  50 

22.  50 

"^  '--- 

,   i(3  00 

50  00 

.  1   IS.  00 

28.65 
11.13 
:i0,OO 
20.  HI 
3.00 
4.05 

..... 

23  f7 

a7.02  ' 

00  37  1 

, 

2.'i  05  '   ... 

2.eo  '.._.._... 
58.31 

"'"i.35 

2H  tl 

U.d^  ......... 
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Detailed  eiatement  of  expenditurea  for  operating  snag  boats,  etc — Continaed. 


1 

To  whom  paid. 

Total. 

Office 
expenses, 
suporin- 
tendence. 
and  con- 
tingen- 
cies. 

Labor. 

1 

Subsist- 
encv. 

Fuel. 

Ex- 
pense. 

Re- 
pair*. 

33 

August,  1894— Continued. 
Narrley  Sc  Walamitb 

$33.80 

86.38 

39.81 

123.89 

41.50 

23.02 

44.16 

104.50 

6.10 

0.56 

78.35 

4.40 

45.46 

8.87 

14.64 

81.15 

1,475.00 

737.50 

$33.80 
81.98 
85.86 



84 

T.Noaler 

$4.40 
3.95 

V5 

U.G.Hodge  4^  Sons 

36 

The  Pilot  Steam  l)oat  Co 

Emnire  Coal  Co 

$123.88 
41.50 

87 

1 

B8 

Adams  Express  Co 

1 

$23.02 

39 

F.  J.Fugina 

! 

44.16 
104.50 

40 

Wm.  A.  Sator 



41 

Gannita  Bros,  dt  Schwab 

Grimm  Bros 

6.00 

6.25 
77.60 

4.40 
45.46 

8.87 
14.64 

1.10 

4.31 

.80 

42 

48 

Pie.  £.  Dunn      

44 

Joseph  P.  Fransina 

4K 

J.J.Metcalf 

J.W.  Meiner 

'"1 

46 



1 

47 

E.  Fritz 

1 

48 

Gontskow  Bros 

8L15 

1 

49 

Hired  men 

$1,475.00 
737.60 

1 

50 

do 

Total 

6,583.25             0-25 

4.433.18     098.63 

1, 076. 10 

229.26 

137.84 

Various  persons 

1 

18.11 
16.35 
14.00 
15.00 
60.50 
7.50 
44.00 
25.00 
59.00 
45.00 
18.00 
22.50 

18.11 

? 

C.  W.  Durham 

16.35 

H 

Charles  Bernard 

"1 

14.00 
15.00 
60.50 
7.50 
44.00 
25.00 
69.00 
45.00 
18.00 
22.50 

4 

Lizde  Hashio 

1 

ft 

T.  C.  Bright 

1 

6 

W.H.  Pape 

7 

William  A.  Sutor 

8 

John  Espenship 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
10 
20 
21 
22 

John  Harry 



Northwestorn  Fuel  Co 

1 

JohnO'Neil 

King  *  Frick 

L.  W.  Abranis 

10.00 

4.38 

2.25 

8.75 

10.48 

12.64 

19.60 

19.30 

21.90 

55.34 

15.20 

10.50 

36.00 

8.15 

73.11 

136. 74 

29.92 

24.08 

12.50 

7.50 

41.10 

10.00 

4.38 

C.  F.  Barrows 

2.25 
8.75 
9.08 
12.41 
19.60 
19.30 
21.90 
33.34 
15.20 
10.50 

J.Siegrist 





UttleyA  White 

.50 
.23 

Pie.  K.  Dunn 

Klindt,  Geiger  &  Co 

Pie.  E.Dunn 

aannite  BroH.  &.  Schwab 

22.00 

23     T.Nodler 

24 
25 
26 
27 
28 
29 
80 
81 
82 
83 

A.  J.  Stillwell  Meat  Co 

L.  T.  Biethan 

86.00 

H.A.Koettker 

J.J.  Hogan 

8.  is 

66.61 
87.64 
29.92 

.50 
86.22 

Anchor  Line  store. , 

ii'ie 

A .  Boscbert  &  Co 



The  W.  A.  Bonsack  Lumber  Co. 
Frank  Brink 

24.08 

::::::::::::::::: 

12.50 

Chas.  J.  Long 

7.00 
4L10 

.50 

Thoa.  E.  Schlndlor  A:  Co 

34  1  J.W.Stewart 

27.00 
42.00 
36.00 
4.25 
1, 473. 00 
85.50 
60.17 

27.00 

35  1  Crown  Coal  and  Tow  Co 

42.66 
86.00 

86 

37 
38 
39 
40 

H.O.Browning 

C.W.Durham  

4.25 

Hired  men 

1,473.00 
85.50 
59.17 

1 

do 

do 

Total 

2,631.32 

20.60  i  1,627.67 

411.66 

'463.38! 

70.96 

87.08 

October,  1894. 
James  Ward  Sl  Son 

1 

83.80 
16.00 
6.66 
54.00 
17.25 

15.98 

67.82 
15.00 
6.66 

4 

St.  Louis  Tent  and  Awning  Co. 
Standard  Oil  Co 

L.T.  Biethan 

64.00 
16.25 
66.00 
8.80 

H.J.Brown 

1.00 
32.04 

Gaonitz  Bros.  6c  Schwab 

T.CBright 

101. 04 
8.80 

1 

3.00 

1 
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DeiaiUd  $tatement  of  expmditure»  for  operating  nmg  hoat9,  etc. — Continued. 


i 

To  whom  paid. 

TotaL 

Office 
expenses, 
superin- 
tendence, 
and  con- 
tingen- 

Labor. 

Subsist- 
ence. 

Fuel. 

Ex- 

pense. 

Re- 
pairs. 

R 

October,  i5M— Continaed. 
'W.'R.  Papo 

$12.60 
55.00 
27.00 
31.50 
36.00 
18.00 

22.50 
12.60 
14.70 
33.50 
39.11 
50.31 

7.00 
19.43 

3.90 
12.60 
29.93 
19.96 

4.00 
13.57 
24.05 
26.55 

3.50 

9.46 
50.83 
70.38 
22.00 
42.50 
23.00 
15.00 

67.50 

45.00 

36.00 

24.85 

38.25 

35.52 

1.00 

1.35 

23.80 

10.10 

24.50 

4.50 

36.66 

$12.50 
55.00 
27.00 
31.50 
36.00 
18  00 

9 

Wm.  A.  Sator 

10 

MiB«i88lppi  Coal  aDd  Ice  Co. . . 
John  0*Keil 

11 

1? 

H.  0.  Brownine 

13 

King  Sc  Frick 

14 

The  Consolidated  Coal  Co.  of 
St  Louis 

22.50 
12.60 



ir. 

George  Lamont 

16 

T.  H.'^homan 

$14.70 

17 

McIntireReckD.G.Co 

Chas.  J.  Long 

$33.50 

18 

$39.11 
50.31 

7.00 
19.43 

3.90 
12.60 
29.93 
19.96 

4.00 
13.57 
24.05 
26.55 

3.50 

9.46 
50.83 

4.38 

19 

Thoe-E.  SchTndler  &,  Co 

J.  Siegriat 

TX) 

?1 

Van  Fatten  dt  Harks 

?? 

T.  Nodler 

?3 

A.  J.  Still  well  Meat  Co 

1       ""   '' 

24 
25 
26 
27 
28 
29 
30 
31 
S2 
33 
34 

^ 

37 
38 

(Jonrad  Bros 

Kllndt  Geieer  &,  Co 

1 

John  E.  Cornell 



1 

J.J.  Hogan - 

Farlong  Grocery  Co 

1 

1 

J.  Kieffer 

' 

T.C.  Beckemir 

1 

Albert  Kirchner 



John  Harry 

Gannits  Bros.  &  Schwab 

Wm.  A.  Sntor 

66.01 
22.00 
42.50 
23.00 
15.00 

p.  "W.  Yanderwarker 

F.  J.  Fugina 

W.H.Pape 

The  Consolidated  Coal  Co.  of 
St.  Louis 

67  50 

39 

H.  0.  Browning 

45.00 
86.00 

40 

Geo.  Lamont 



41 

Chas.  J.  Long 

24.85 

38.25 

16.22 

1.00 

1,35 

23.80 

10.10 

24.50 

4.50 

4? 

Thomas  E.  Schindler 

1 

43 

Jamea  Wanl  &  Son 

19  30  1 

44 

J.  H.ScTogum 

45 

T.Nodler. 

1 

46 

A.  Bosohert  &  Co 

47 

Henry  A.  KcDttker 

1 

48 

Gentzkow  Bros 

::".*.  *:  1 

49 

John  Vanderbllt 

1 

50 

Anchor  Line  Store 

4  95        31  71 

51 

The  W.  A.  Bonsack  Lumber  Co. 
Standard  Oil  Co 

21.24 

::::::*;■' 

21.24 

5? 

38.32 

1,453.67 

162.33 

250.00 

15.50 

38  32 

53 

Hired  men 

$i,453.67 
162.33 

54 
66 

56 

do 

C.  W.  Durham 

1250.00 
15.50 



do 

' 

1 

Total 

D.Tipton 

1 



1 

8,327.02 

265.50     1,616.00 

512. 17 

677.15 

188.55  1      67.65 

1 

6.00 
11.90 
22.00 
20.00 
27.00 

9.00 
83.00 
10.89 

46.47 

1.25 

17.61 

10.00 

420.25 

133.33 

5  00  1 

?. 

F.B.MarUn 

11.90 

j 

...     1 

3 

L  Holmes 

22.00 
20.00 
27.00 
9.00 
33.00 

James  Phillipa 

• 

L.T.  Biethan 

ILS.Owen 

L.T.  Biethan 

1 

Frank  J.Weess 

10.89 

St.  Louis,  Keoknk  and  North- 
western Rwy.  Co 

46  47 

10 

Daniel  Tripp 

1.25 
.20 

11 

T.Nodler 

1 

17.41 

1?. 

C.  "W.  Durham  . .          

10.00 

IS 

Hired  men 

166.00 
133.33 

254  25 

14 

do 

Total 

767.70 

21.90 

299.33 

1 r^ 

28.30 

111.00 

52.92  1    254.25 
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Detailed  statement  of  expenditures  far  operating  snag  boatSf  etc. — Continued. 


1 

To  whom  paid. 

1 
TotaL 

Office 
expenses, 
superin- 
tendence, 
and  con- 
tingen- 
cies. 

Labor. 

Subsist 
ence. 

Fuel. 

Ex- 
pense. 

Re- 

pairs. 

1 

2 
3 

4 
5 
« 
7 

8 

C.  "W.  Durham 

$8.75 
6.75 
63.57 
15.16 
20.26 
U.O. 

445.37 
722.69 

$8.75 

E  Schnltx         .               

$6.75  f-     

S.C.&8  Carter 

163.57 

D.  Tipton 

15.16 

Jones  &,  Laughlins,  Limited 

Ewald  Iron  Co 

20  26 
1L09 

445.37 

Langstaff-Orm  Mannfactnring 
(;o 

Hired  men                    

$165.00 

557.69 

Total 

1,293.64 

23.91 

165.00 

6.75 

1.097.98 

' 

Jantuury^  1895. 
1     c.  W.  I>urham         

:6.25 

173. 70 

4.30 

45.30 

86L99 

16.25 

2     Langstaff-Orm  Manufactaring 
Co 

173.70 

3      .Tnnnii  Ar  T aii  crhllna  T.imitMl 

4  30 

4 

S.  C.  &  S.  Carter 

45.39 

5 

Hired,  men 

165.00 

600.99 

Total 

1,101.63 

16.25 

165.00 

920.38 

February,  1895. 
A.TVeberCo 

■■■■:  "  1               :::" 

1 

4.44 

9.80 

4.11 

21.99 

2.00 

125. 00 

723.86 

i 

4.44 

2 

C.  W.  Darham 

9  80 

• 

3 

4 
5 
6 

A.  Weber  Co 

4.11 

S.  C.  &  8.  Carter 

i 

21.09 

T.  H.  Thomas 

1 

2.00 

D.  Tipton        

125.00 
115.00 

7 

Hired  men 

608.86 

Total 

891.20 

9.80 

240.00 

641.40 

1                  March,  J895. 

1  :   f!.  W.  T>nrhii.ni 

15.25 

36.24 

43.60 

4.20 

6.70 

19.92 

1,019.79 

15.25 

2 
3 

4 
5 
6 
7 

Anchor  Line  Store ............. 



36  24 

S.  C.  &  S.  Carter 

■::::  ■i:::::::::: 

43  SO 

A.  Weber  Co 

4  2U 

Wilkinson  &  Co 

6.70 

Seither  6c  Cheiry  Co 

1 



19  98 

Hired  men 

240.00 

770  TO 

Total 

ApHl,  1895. 
C.  W.  Dnrham 



1,145.60 

15.25 

240. 00 

1 

800.35 



1 

7.00 

9.25 

9.05 

291.00 

475.50 

7.00 
9.25 
9.05 

'■ 

2 
3 

4 
5 

1 
2 
3 
4 
5 

.  ..  do 

D.  Tipton 

1                     -     ... 

Hireo  men 

291.00 
182.50 

do 

203.00 

Total 

791.80 

25.30 

473.50 

1                   ; 

293.00 

May,  1895. 
C.  W.  Durham 

11.50 
9.46 

12.50 

0.94 

384.76 

206.18 

12.21 

44.25 
6.75 

24.40 

40.00 

144.30 
49.50 
37. 30 
p.  12 
129.31 
1.50 

1L50 

1 

Hired  men 

1 

0  46 

C.  W.  Durliam 

iiso 

9.94 

1 

D.  Tipton 

■                ' 

... 

A.  D.  ThomaM 

; 

384.76 

6 

H.  E.  Wallace 

206  18 

7 

S.C.&S.  Carter 





12.21 

A 

J.  W.  Erman 



44.25 

19 

C.  W.  Durham 

6.75 



|0 

W.  A.  BoiiB«»ck 

1 

24.40 

11 

St.  Louis,  Kcoknk  and  North- 
western Kwv.  Co 

40.00 

12     ConsolidAted  Coal  Co.  of  St. 
LoiiIh 

$144. 30 

13 
14 

}? 

T.  No<l!<'r 

$49.40 
37.30 

..     ...J...     ... 

Frank  J.  Woess 

Standard  Oil  Co 

.. 

0  13 

Minsissippi  Coal  and  Ice  Co. . . 
WilkiuBop  &  Co 

1  "         1 

120.31 





i.60 

APPENDIX  X — REPORT   OF   LIEUTENANT   KELLER. 


2101 


Detailed  statement  of  expenditures  for  operating  snag  hoatSf  etc. — Continued. 


1 
i 

To  whom  paid. 

• 

Total. 

Office 
expenses, 
snperin- 
tendenco, 
and  cun 
tin  gen - 
cies. 

Labor. 

Subsist 
euce. 

Fuel. 

Bx- 

pense. 

Re. 
pairs. 

18 
10 
20 

May,  JS9o— Continued. 
Hired  men 

$906.32 

357.00 

20.18 

$806.32 
2n5.00 



do 



$62.00 

A.  MuckonziM.  Lt.  Hoi.  Enff'ra. 

$20.18 

1 

1 

]            Total 

2.413.48 

60.87 

1. 201. 32 

$86.70 

$144. 30 

$47.72 

872. 57 

1 
2 

Junt,  1995. 
McCabe  Bros 

12.35 

6.99 

36.48 

25.23 

1.20 

59.18 

331. 19 

5  55 

123.  97 

49.87 

11.29 

10.  62 

21.82 

66.00 

23.04 

40.80 

16.00 
10.70 

9.65 
10.12 

4.25 

1. 407.  50 

93.00 

1 

12.35 
5.99 

do 

. 

3 

flohn  Rmnniinir     .r   .     .«...rr^ 

30  48 

4 

A.D.Thomas     





25  23 

5 

Mississippi  Coal  and  Ice  Co. . . 
£affle  Boat  Store  Co    

i.26 
16.09 

IKS  7R 

5 

. 

43.09 
145.41 

7 
8 

Anchor  Line  Store 



do 



'"  1  ' 

5.55 

9 

do 

36.10 

87.87 
49.87 

10 

McCabe  Bros 

11 

J.  W.  Niemer 

ii.29 
16.62 
21.82 

1? 

Klindt,  Geiger  6c  Co 

n 

J.  fl.  Scrogum 

Wm.  A.  Siitor 

A .  C-  GannitK 

1 

14 

66.66 

.......|. ....... 

15 

23.04 
23.60 

1 

16 

Oentzkow  Broa 

22.00 

1.20 
16.00 

17 

Chicaeo,  Burlington  and  North- 
ern Kwy.  Co 

J.  Kieffer 

f  urlonflT  Grocery  Co. .......... 

18 

10.70 
0.65 

19 

1 

..!.!!;;!!  -""'i'""" 

20 

T.H  Thomas.... 

i 

10.12 

21 

C.  W.  Durham 

Hired  men 

do 

4.25 

1 

?? 

1,407.50 
93. 00 

1 

23 

•1                                 1 

Total 

2, 387. 80 

4.25 

1,550.50 

341.32 

88.00  1  386.47 

67.26 

Summary  of  expenditures  for  operating  snag  boats  and  dredge  boats  on  Upper  Mississippi 
River  for  fiscal  year  ending  June  SO^  1895, 


Months. 


1891. 

July 

August 

September 

October 

November 

December 

1895. 

January 

February 

March 

April 

VLwy 

June 

Total  fiscal  year. 


Office  ex- 
penses, 
superin- 
tendence, 
and  con- 
tingen- 
cies. 


Care,  repair,  and  operating  snag  boats  and  dredge  boat«. 
^eno^?*^'       ^"®'-   ■  Expense.  Repairs. 


Labor. 


$254.00 
9.25 
20.60 
265.50 
21.90 
23.91 


16.25 
9.80 
15. 25 
25. 30 
60.87 
4.25 


$649.34 

4,433.18 

1, 627. 67 

1,  616. 00 

299.33 

165.00 


$352.45 

698.63 

411.66 

396.  60 

28.30 


$185.50 

1. 075. 10 

463.38 

812.02 

111.00 


165.00  '. 
210.00  . 
240.00  '. 
473.50  ;. 
201.32  I 
500.50  I 


86.70  I 
341.32 


144.30 
88.00 


726. 88  1 12, 610. 84  2, 431. 23  ,  2,  744. 43 

I        I 


$46.93 
229.25 

70.95 
169.  25 

52.92 
6.75 


47.72 
386.47 


$177. 34 

137.84 

37.06 

67.65 

254.25 

1, 097. 98 


920.38 
641.40 
890. 35 
293. 00 
872.57 
67.26 


Total. 


$1, 4U.  56 
6,  574. 00 
2, 610. 72 
3,  061. 52 
745.80 
1, 269.  73 


1,085.38 
881. 40 
I  1,130.35 
;  766. 50 
i  2,352.61 
{  2,383.55 


Grand 
total. 


$1,665.66 
6,583.25 
2,631.32 
3, 327. 02 
767. 70 
1, 293. 64 


1, 101. 63 
891. 20 

1, 145. 60 
791.80 

2, 413. 48 

2, 387. 80 


1,029.54  I  5,457.08  24,273.12     25,000.00 
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report  of  mr.  c.  w.  durham,  assistant  enginber. 

United  States  Engineer  Office. 

Hock  Island,  III.,  July  1, 1895. 
Lieutenant  :  I  have  the  honor  to  present  my  report  on  the  operations  of  snag 
boats  and  dredge  boats  on  Upper  Mississippi  River  for  the  fiscal  jear  ending  June 

30,  1895,  together  -with  some  statistics  of  commerce  and  navigation: 

Operations  of  snag  boat  General  Barnard,— On  Jnly  2, 1894,  the  Barnard  left  Chim- 
ney Rock,  going  down  river,  and  reached  St.  Lonis  on  the  evening  of  the  12th.  On 
this  trip  suags  and  other  obstructions  were  removed  at  or  near  Glenhaven,  Cassville 
Slough,  Ponime  de  Terre  Prairie,  Hershey  Boom,  Muscatine  Island,  Pond  Lilv,  Fort 
Madison,  Marion  City,  Hickory  Chute,  Martins  Landing,  Hatchet  Chute,  and  Wood 
River.  On  .Inly  16  the  Barnard  left  St.  Louis,  going  up  river^and  reached  Keokuk 
•Inly  21.  Between  St.  Louis  and  Keokuk  obstructions  were  removed  at  or  near  Ellis 
Island,  Enterprise  Island,  Milan  Point,  Peru(|ue  Island,  Reds  Landing,  ClarksviUe 
Chute,  Hickory  Chute,  Ortons  Island,  and  Nieger  Island.  At  KeokuK  Jtdy  21  the 
Barnard  took  hydraulic  dredge  Gevser,  with  her  outfit  of  pontons  and  barges,  and 
towed  them  to  Trempealeau,  390  miles,  arriving  there  August  3.  After  considerable 
delay,  owing  to  low  water  and  bad  condition  of  channels,  the  Barnard  reached  St. 
Paul  August  22.  Between  Keokuk  and  St.  Paul  snags  and  other  obstructions  were 
removed  at  or  near  Skunk  River,  Oquawka,  Keithsburg,  Dark  Slough,  Apple  River 
Island,  Bellevue  Slough,  Maquoketa  Slough,  Cassville  Slough,  Sand  Slough,  Mount 
Trempealeau,  Broken  Arrow  Island,  De  Soto,  Coon  Slough,  Blacksmith  Chute,  Wilds 
Landing,  Chimney  Kock^  Davis  Bend,  West  Newton  Island,  and  Sturgeon  Bay,  and 
assistance  was  rendered  m  removing  the  wreck  of  the  Lady  Franklin, 

Leaving  St.  Paul  on  August  23,  the  Barnard  proceedeil  down  river  and  reached 
St.  Louis  on  September  12.  On  this  trip  some  repairs  were  made  to  Stockholm  Pier, 
and  obstructions  were  removed  in  vicinity  of  stock  Yards.  St.  Croix  River,  Mor- 

g^ns  Bar,  Diamond  Bluff,  Beef  River,  Pap  Chute,  Dresbacn  Island,  Coon  Slough, 
ad  Axe  Bend,  Victory,  Lost  Channel,  Battle  Slough,  Lynxville,  Wyalusing,  Hurri- 
cane Island.  Bellevue  Slough,  Savanna,  Hershey  Chute,  Muscatine,  Port  Louisa, 
Prairie  Bird  Bend,  Fox  Landing,  Benton  Island,  Oquawka,  Henderson  River,  Otter 
Island,  Burlington,  Devils  Island,  Bludsoes,  Ortons  Island^  and  Hickory  Chute. 
On  September  5  the  Silver  Crescent  was  met  in  a  sinking  condition  near  Port  Louisa 
and  saved  from  loss  by  use  of  the  Barnard's  pumps  and  crew.  On  September  14  the 
Barnard  left  St.  Louis  for  up  river:  reached  St.  Paul  October  7;  started  down 
river  October  9,  and  returned  to  St.  Louis  October  19.  On  this  trip  obstructions 
were  removed  at  or  near  Maple  Island,  Ellis  Island,  Piasa  Island,  Grafton,  Enter- 

Erise  Island,  Iowa  Island,  McCanns  Landing,  Stag  Island,  Sterling  Island,  Reds 
anding,  Thomas  Chute,  Amaranth  Island,  Wnitneys  Bar,  Hog  Back,  Curtis  Island, 
Sauerweins  Bend,  Drews  Prairie^  Oquawka,  Johnsons  Island,  Keithsbure,  Credit 
Island,  Sand  Prairie,  Glenhaven,  Lansing,  Illinois  Chute,  Skunk  River,  and  Buzzard 
Island.  On  September  22  the  remains  of  the  wreck  of  the  burned  steamer  8.  8,  Mer- 
rill, at  Warsaw  Landing,  were  broken  np.  On  October  17  the  boom  connecting  the 
lower  lock  of  the  canal  with  the  Keokuk  Bridge  was  detached  from  its  mooring  and 
placed  in  the  canal.  The  Barnard  left  St.  Louis  October  22,  and  was  laid  up  m  the 
canal  October  29.  On  the  trip  from  St.  Louis  to  Keokuk  snags,  etc.,  were  removed 
at  or  near  Maple  Island,  Hatchet  Chute,  Cap  au  Gris,  Denmark  Island,  Hannibal, 
Marion  City,  Fabins  Island,  and  Buzzard  Island ;  the  remains  of  a  barge  wreck  al 
Hamburg  were  removed,  as  also  some  anchor  mats  near  foot  of  Hickory  Chute.  On 
October  28  a  trip  was  made  to  Montrose  and  several  dangerous  snags  were  removed 
from  the  channel  near  that  place. 

Repairs  to  the  Barnard  were  carried  on  to  close  of  the  year. 

During  the  season  of  1894  the  Baj-nard  was  in  commission  214  days,  and  more  work 
was  accomplished  than  in  any  season  since  the  snag-boat  service  was  inaugurated, 
excepting  in  1872,  1879,  and  1881  in  the  former  ot  which  vears  two  boats  were 
empu)yed  and  in  the  latter  a  great  part  of  the  work  performed  was  in  Cuivre  River. 

In  1895,  the  Barnard,  having  received  considerable  repairs  during  the  winter,  came 
out  of  the  Des  Moines  Rapids  Canal  on  Mav  15,  and  on  the  next  day  proceeaed  to 
St.  Louis,  arriving  there  on  the  18th.  On  May  24,  having  been  inspected,  she  pro- 
ceeded up  river,  reaching  Keokuk,  June  1 .  On  this  trip  snass  and  other obstmctiont 
were  removed  at  or  near  Warsaw,  Turtle  Island,  Hole  in  the  Wall,  Slim  Island,  An^le 
Island,  Thomas  Chute,  Staff  Island,  Hat  Island,  Westport  Island,  Martins  Landing, 
Peruque  Island,  Dardenne  Island,  Iowa  Inland,  Point  Landing,  Perry  Island,  Enter- 
prise Island,  Masons  Island,  Grand  View,  Ellis  Island,  and  Maple  Island.    May  29  to 

31,  the  Barnard  made  an  inspection  trip  from  ClarksviUe  to  St.  Louis  and  return. 
On  June  2,  left  Keokuk  for  above,  reached  St.  Paul  on  the  22d,  and  remained  in  vicinity 
to  close  of  month.  June  8  to  11,  made  inspection  trip  from  Rock  Island  to  Oquawka 
and  return.    On  the  trip  from  Keokuk  to  St.  Paul,  obstructions  were  removed  at  or 
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HeAt  finrlington.  Otter  Island,  Dasher  Slough,  Oquawka,  Keithsburg,  New  Boston, 
Port  Louisa,  Drurys  Landing,  Lyons,  Fnlton,  Kellers,  Arnolds,  Sand  Prairie,  Goldens, 
Bellevue  Slough,  Galena  River,  Nine  Mile  Island,  Maquoketa  Slough,  Parsons  Bar. 
l^rkey  River,  Cassville  Slough,  Wyalnsing,  Prairie  du  Chien,  Lynxville,  Crooked 
Slough,  Lansing,  Victory,  Coon  Slough,  Betsy  Slough,  Rollingstoue,  Wacouta,  Red- 
wing, Trenton,  St.  Croix  River,  and  Red  Rock.  A  large  bowlder  in  channel  near 
Linwood  was  broken  up  with  dynamite,  and  a  barge  wreck  at  Bellevue  was  destroyed. 

Summary  of  operations  of  mag  hoat  General  Barnard  for  fiscal  year  ending  June  SO,  1895, 

Snags  removed 484 

Leaning  trees  pulled  back 21 

Leaning  trees  felled 4, 882 

Wrecks  removed 5 

Rocks  removed 3 

Steamboats  assisted 6 

Ringbolts  put  in 1 

Miles  run 5,2G2 

Operations  of  snag  hoat  J,  G,  Parke  and  dredge  Vulcan, — The  Parke,  on  July  19, 1894, 
left  Keokuk  for  Grafton,  and  there  taking  dredge  Vulcan  in  tow  proceeded  up  river. 
On  July  81,  began  deepening  channel  at  the  bar  above  Fulton,  and  continued  dredg- 
ing at  this  locality  until  the  night  of  August  6.  The  work  resulted  in  a  cut  about 
30  feet  wide,  3^  feet  deep,  and  1,250  feet  long,  through  the  bar.  This  cut  afterwards 
became  choked  with  sand,  rendering  it  uunavigable.  August  7,  the  Parke  and  Vulcan 
moved  on  up  river.  August  8,  removed  a  small  pile  of  rock  from  the  channel  near 
Spechts  Ferry.  August  10  to  15,  dredge  Vulcan  removed  the  wreck  of  the  Lady 
Franklin  at  foot  of  Coon  Slough,  and  a  barge  wreck  at  head  of  same  slough.  In 
breaking  up  the  wreck  of  the  Lady  Franklin ,  considerable  dynamite  was  used. 
August  11  the  Parke  raised  the  Peindeer,  which  had  sunk  on  the  wreck  of  the  Ltuly 
Franklin,  From  August  16,  to  September  4  the  Parke  and  Vulcan  were  employed 
under  the  general  appropriation  in  deepening  and  widening  channels  above  Trem- 
pealeau, below  Winona  and  at  Chimney  Rock.  I^^rom  September  5  to  end  of  season 
the  Parke  was  employed  on  construction  work  between  the  Illinois  and  Missouri 
rivers,  and  the  Vulcan,  with  a  hired  tender,  continued  dredging  at  Chimney  Rock. 

The  cost  of  the  work  of  the  Parke  and  Vulcan  charged  to  snag  and  dredge  boats 
was  $2,677.35. 

In  1895  the  Parke  has  been  employed  on  construction  work  between  Illinois  and 
Missouri  rivers. 

Operations  of  towhoat  Vixen  and  dredge  Phetnix. — Dredge  Phcenix,  with  the  Vixen  as 
tender,  was  used  for  a  time  in  removing  obstructions.  In  July,  1894,  a  barge  wreck 
near  shore  at  Canton,  and  the  wreck  of  the  W.  H,  Denny,  below  Quincy,  were 
removed.  In  the  same  month  a  temporary  channel  was  cut  through  Wyaconda  Bar, 
above  La  Grange.  In  August  a  temporary  channel  was  made  through  the  bar  below 
Saverton,  and  snags  to  the  number  of  29  were  removed  at  various  points  between 
Amaranth  Island  and  Warsaw. 

The  cost  of  the  above  work  charged  to  snag  and  dredge  boats  was  $738.20. 

RIVKR  NOTES. 

In  1894,  the  river  was  at  a  good  boating  stage  until  the  middle  of  June,  when  it 
commenced  to  fall.  It  reached  an  extremely  low  stage — lower  at  many  points  than 
ever  before  known — early  in  August,  and  remained  low  for  the  rest  of  the  season. 
The  long  duration  of  very  low  water  and  the  scant  dei)th  at  many  bars  caused  an 
almost  entire  cessation  of  navigation,  the  packets  especially  being  unable  to  run  at 
a  profit.  A  great  many  of  the  raft  boats  were  put  out  of  commission,  and  the  vol- 
ume of  river  business  was  much  smaller  than  usual. 

At  St.  Paul,  August  6,  the  river  fell  to  0.3  foot  helow  the  zero  of  the  U.  S.  Engineer 
gauge.  On  the  10th  it  had  risen  to  0,  and  on  the  11th  the  water  from  the  reservoirs, 
which  had  been  opened  August  1,  commenced  to  have  eifect,  raising  the  river  grad- 
ually to  1.3,  August  14.  This  was  the  maximum  galn^  and  was  in  great  part  main- 
tained during  the  rest  of  the  year.  At  Hastings,  ^  miles  below  St.  Paul,  where  the 
river  also  fell  to  — 0.3,  the  reservoir  water  caused  a  rise  in  the  river  of  about  1  foot, 
and  this  accretion  was  also  maintained  during  the  remainder  of  the  season.  At  Red- 
wing, 52  miles  below  St.  Paul,  where  the  gauge  also  showed  a  stage  of  — 0.3,  the 
effect  of  the  reservoirs  was  to  raise  the  water  about  0.5,  but  even  this  small  gain  was 
but  partially  held. 

At  Reeds  Landing,  84  miles  below  St.  Paul,  where  the  gauge  also  read  — 0.3,  on 
August  11  and  24,  the  reservoir  water  had  no  apparent  effect,  nor  at  any  other  point 
farther  down. 
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It  is  evident  that  the  reservoirs  aided  navigation  materially  from  St.  Panl  to 
Hastings,  moderately  from  Hastings  to  Redwing,  and  not  at  all  helow  Redwing ;  and  it 
may  he  that  the  gathering  and  holding  of  water  at  the  sources  of  the  river  canaed  in 
great  part  the  lack  of  water  which  the  reservoirs  are  designed  to  remedv ;  but,  how- 
ever that  may  be,  it  seems  to  me  that  the  reservoirs  should  do  opened  before  the  river 
gets  too  low  for  navigation,  as  it  did  in  1S94  before  relief  was  given. 

Between  St.  Paul  and  Hastings  the  least  channel  water  found  by  the  General  Bar- 
nard was  3i  feet  at  Island  No.  15.  There  were  4  feet  at  several  other  points,  when 
the  gauge  at  Hastings  read  1.0.  Between  Hastings  and  Lake  Pepin  there  were  two 
bad  crossings — above  Diamond  Bluff  and  at  Sturgeon  Bay ;  at  both  of  which  locali< 
ties  improvements  were  carried  out  during  the  season.  At  Winona  the  lowest  point 
reached  on  the  gauge  was  0.4,  aud  at  La  Crosse  0.8;  from  which  it  appears  that  the 
river  was  kept  up  to  some  extent  at  these  points  by  local  causes,  such  aa  the  dams 
built  in  the  vicinity  during  the  seasons  Just  preceding,  local  rains,  movable  dams  in 
the  Chippewa  River,  etc.  Between  Lake  Pepin  and  Winona  bad  obstructions  were 
found  below  Alma,  below  Minneiska,  and  at  Lower  Chimney  Rock.  Improvements 
were  carried  out  at  the  last  mentioned  place,  and  also  below  Alma.  Between  Winona 
and  La  Crosse  there  were  bad  bars  above  Minneowa,  at  head  of  Blacksmith  Slongfa, 
at  Mount  Trempealeau,  at  La  Moille,  below  Trempealeau,  at  foot  of  Richmond  Chute, 
at  Queens  Blun,  below  Queens  Bluff,  at  head  of  Dresbach  Island,  at  head  of  Island 
98,  and  at  River  Junction.  Several  of  these  bars  were  improved  during  the  season. 
At  North  McGregor  the  river  fell  to  0.3;  Dubuque,  0.4;  Sabula,  0.2;  Clinton,  0.1., 
and  at  Rock  Island,  0.1.  All  of  these  gauges  showed  zero  in  1891,  except  that  at 
Dubuque,  where  a  series  of  dams  below  the  gauge  has  operated  to  hold  the  water  np 
in  some  degree.  Between  La  Crosse  and  North  McGregor,  shallow  channels  were  found 
at  Grand  Crossing,  above  Picayune  Island,  Sand  Slough,  opposite  Brownsville,  at 
head  of  Coon  Slough,  and  at  Heytmans  (stage,  0.8).  In  1891,  at  a  stage  of  0.3,  the 
General  Bamardioana  only  two  crossings  between  Brownsville  and  LaCrosse  with  less 
than  4.0,  viz,  above  Brownsville  aud  at  Grand  Crossing.  Between  North  McGregor 
and  Rock  Island  there  were  shallow  crossings  below  Finleys,  at  Deadmans  Bar,  below 
Gordons  Ferry,  at  Smiths  Ferry,  at  Bellevne  Slough,  below  Bellevue,  below  Sand 
Prairie,  above  Fulton,  and  at  Comanche.  The  bar  above  Fulton  was  the  worst  in  this 
stretch  of  river,  aud  was  improved  during  the  latter  part  of  the  season.  Between 
Rock  Island  and  Keokuk  the  gauges  recorded  as  follows:  At  Keithsbutg,  minus 
0.3;  at  Burlington,  minus  0.2;  at  Guard  Lock,  plus  0.3:  at  Lower  Lock,  minus  0.9. 
At  each  of  these  gauges  the  stage  was  the  lowest  ever  known.  At  the  Guard  Lock 
the  water  was  held  up  by  a  boom,  and  at  the  Lower  Lock  a  boom  was  the  cause  of 
the  water  reaching  so  low  a  point.  Between  Rock  Island  and  the  Des  Moines  Rapids 
there  were  shallow  places  below  Horse  Island,  opposite  Dodges,  opposite  Buffalo, 
below  Mont])elier^  below  Fairport,  head  of  Hershey  Chute,  above  Musoatine  Bridge, 
and  in  vicinity  ot  Illinois  Chute,  Turkey  Island,  Benton  Island,  Drews  Prairie.  Pond 
Lily,  and  Pontoosnc.  The  bar  in  vicinity  of  Illinois  Chute  was  at  one  time  during 
the  season  the  worst  in  the  river  between  mouth  of  Missouri  River  and  St.  Paul. 

The  gauge  at  Keokuk  Bridge  (probably  more  correct  than  that  at  Lower  Lock) 
indicated  0.2,  and  at  Quincy  Bridge  the  gauge  indicated  0.3.  The  water  at  the  lat- 
ter point  was  undoubtedly  held  up  by  dams  constructed  below  the  bridge  in  1893 
and  1894.  the  gauge  having  recorded  minus  0.3  in  1891.  At  Hannibal  Bridge  the 
water  fell  to  minus  0.2,  nearly  the  same  as  in  1891,  which  was  0.2  lower  than  in 
1864.    At  Grafton  the  river  fell  to  0.8,  and  at  Alton  to  0.4,  above  the  low  water  of  1891. 

Between  Keokuk  and  Quincy  the  river  was  especially  bad  at  Wyaconda  Creek,  and 
was  also  shoal  at  mouth  of  Des  Moines  River,  at  Bludsoes,  and  at  Curtis.  Between 
Quincy  and  Clarksville  obstructions  were  found  at  Whitneys  and  Saverton. 
Between  Clarksville  and  Missouri  River  there  were  many  points  of  difficulty,  the 
worst  of  which  were  Tisdales,  Reds  Towhead,  Turners  Island,  McCanns,  Fruitland, 
Enterprise  Island,  Grafton,  Piasa  Island,  and  Hop  Hollow. 

During  the  spring  months  of  1885  the  river  remained  at  an  unusually  low  stage, 
but  the  channel  was  well  defined  and  in  better  condition  than  is  usual  at  such  low 
water.    In  June  the  water  reached  a  medium  stage. 

AvailahU  channel  depths,  in  feet,  at  the  worst  bars  at  low  stages  in  1894,  as  found  hf  the 
snag  boat  General  Barnard, 

Between  8t,  Paul  and  Presoott  (SO  miles),^Foot  of  Pigs  Eye  Island,  4;  Kaposia,  4; 
below  Stock  Yards,  4;  Island  No.  15,  3^;  Nininger  Slough,  4;  above  Hastings,  4; 
head  of  Prescott  Island,  4. 

Between  Prescott  and  Lake  Pepin  {29  miles). — Prescott,  4;  foot  of  Presoott  Island,  4; 
Morgans,  4 ;  first  crossing  above  Diamond  Bluff,  3^ ;  Sturgeon  Bay,  3^ ;  head  of  Lake 
Pepin,  3i. 

Between  Wabasha  and  Winona  (S8  miles). — Crats  Island,  4;  Tee-pee-ota  Point,  3; 
Beef  Slough  Boom,  3f ;  below  Beef  River,  4;  below  Alma,  3i;  RoUingstone,  4;  Van 
Gorders,  4. 
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Between  Wiiuma  and  La  Crosee  {81  miles), ^AhoYe  Minneowa,  ^ ;  head  of  Blacksmith 
Sloughy  3i;  Mount  Trompealean,  8;  LaMoille,  3i;  below  Trempealeau,  3^;  foot  of 
Richmond  Chuta,  3f;  Queens  Bluff,  3^:  below  Queens  Bluff,  3^:  Hammond  Chute, 
4;  above  Dakota,  4;  head  of  Dresbach  Island,  3^;  head  of  Island  d8,  3f ;  River 
Junction,  3^. 

Between  La  Croete  and  Prairie  du  Ckien  (7S  miles). — Grand  Crossing,  3^;  above  Pica- 
yune Island,  3f;  Sand  Slough,  3f;  Crosby  Slough,  4 ;  opposite  Brownsville,  3i;  head 
of  Coon  Slough,  3i ;  Hey tmans,  3|. 

Between  Prairie  du  Chien  and  Le  Claire  {16S  milen), — Fin  leys  Landing,  3i;  below 
Spechts  Ferry,  4;  Maquoketa  Slough,  4;  Nine  Mile  Island,  4;  Deadmans,  3i;  below 
Ciordons  Ferry,  3i;  Smiths  Ferry,  3J;  Bellevue  Slough,  3};  below  Bellevue,  3^; 
below  Sand  Prairie,  3i;  Arnolds,  3;  above  Savanna,*  4;  above  Fulton,  2f;  above 
Comanche,  3i :  at  Comanche,  3^. 

Between  BocJc  Island  and  Keokuk  (ISO  miles), — Below  Horse  Island,  3f ;  opposite 
I^odges,  3i;  opposite  Buffalo,  3i;  below  Buffalo,  4;  below  Montpelier,  3f;  below 
Fairport,  3i;  head  of  Hers  hey  Boom,  3^;  above  Muscatine  Bridge,  3^;  foot  of  Illi- 
nois Chute,  2|;  Turkey  Island,  3^;  Edwards  River,  4;  Benton  Island,  3^;  Drews 
Prairie,  3^:  Pond  Lily,  3|;  Pontoosnc,  31;  below  Pontoosuc,  4;  Appanooce,  4. 

Between  Keokuk  and  Quincy  {41  miles). — Mouth  Des  Moines  River,  3^;  Upper  Blud- 
soe,  3^;  Lower  Bludsoe,  3^ ;  Curtis,  3^ ;  Wyacouda,  3. 

Between  Quincy  and  Clarksville  {58  miles). — South  River,  4;  Upper  Whitney s,  3^; 
Lower  Whitneys,  3i;  Turtle  Island,  4;  Cave  Hollow,  3i;  below  Saverton,  3i;  foot 
of  Hickory  Chute,  4. 

Between  Clarksville  and  Missouri  River  {85  miles).— Ee^gle  Island,  4;  Amaranth,  4; 
Tisdales,  3f :  below  Tisdales,  3^;  head  of  Thomas  Cbute,  4;  Reds  Towhead,  3f ;  foot 
of  Turners  Island,  3i;  below  McCaons,  3f ;  above  Fruitland,  3^;  Enterprise  Island, 
3i;  Masons  Island,  3i;  opposite  Grafton,  3^;  Portage  Island,  4;  Piasa  Island,  3i; 
Hop  Hollow,  3^. 

STATISTICS  OF  COMMERCE  AND  NAVIGATION. 

Lumber. — The  most  important  business  carried  on  in  connection  with  the  naviga- 
tion of  the  Upper  Mississippi  River  and  its  principal  tributaries  is  the  lumber  trade, 
which  gave  employment  in  1894  to  about  75  towboate,  valued  at  $600,000.  Along  the 
river  from  Minneapolis  to  St.  Louis  100  sawmills  were  operated  by  84  wholesale  lumber 
firms,  having  an  invested  capital  of  about  $50,000,000.  Their  manufactures  in  1894 
were:  Lumber,  1,164,828,793  feet,  B.  M.;  shingles,  325,521,750;  laths,  252,526,125. 
This  shows  a  decrease  in  manufacture,  as  compared  with  1893,  of:  Lumber,  55,747,950 
feet,  B.  M.;  shingles,  98,283,500;  laths,  38,058,375.  This  decrease  was  due,  in  great 
part,  to  the  extremely  low  water  which  prevailed  during  a  great  part  of  the  season 
and  which  prevented  the  rapid  transportation  of  logs. 

In  addition  to  the  manufacturers  there  are  a  large  number  of  retail  or  distributing 
firms. 

Lumber  manufaeture,  Upper  Mississippi  River  Valley ,  1894. 
[Value  aboat  $21,000,000.] 


Locality. 

Lumber. 

Shingles. 

MinneapoliB « 

Ftet,B.M. 

491, 256, 793 
678,572,000 
170, 440, 000 
157, 505, 000 
281, 388, 000 

Kumher. 
121,323,750 
204, 198, 000 
62,567,000 

St.  PmqI  to  St.  Lonia 

............ 

St.  Croix  River 

Black  River 

71, 040, 000 

Chippewa  River 

144, 183, 000 

Total 

1, 774, 251. 793 

608, 311, 750 

The  larger  part  of  the  above  was  floated  for  greater  or  loss  distance  on  the  Missis- 
sippi River,  either  as  logs  or  lumber.  The  total  product  (excluding  shingles  and 
laths),  if  shipped  by  rail,  would  have  loaded  150,000  cars  of  12,000  feet  each  (about  20 
tons),  the  quantity  generally  accepted  by  lumbermen  us  a  carload.  Snpposing  an 
average  length  of  car  of  35  feet,  it  would  have  loaded  a  train  1,000  miles  in  length, 
or  7,500  trains  of  20  cars  each. 
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Statement  of  diatrUmiion  of  lumber  manufacture  along  the  Upper  MisriMippi  Riverfront 
Minneapolis  to  St,  Louis  in  1894, 


Locality. 


Lumber. 


Shingles. 


I^tlifl 


Minneapolifl , 

Hastings 

Bed  wing 

Alma 

Winona 

Lansing 

Prairie  da  Chien 

Gnttenberg 

CassTille 

Dubuque 

Bellevue 

Lyons 

Clinton 

Fulton 

Moline 

Davenport 

Rock  Island 

Muscatine 

Burlington 

Fort  Madison 

Keokuk 

Canton 

uinoy 


F€«t,B.M. 
491, 256, 793 

2,750,000 

8,059,000 

900,000 

119,600.000 

15,000,000 

12,500.000 

14,000,000 

1,000,000 
51,650,000 

2, 037, 000 
12, 006, 000 
101, 662, 000 
14. 120,  000 
28.188,000 
50,  500, 000 
84,500,000 
56,000,000 
27,000,000 
16,000,000 
10, 000, 000 

4,700.000 
21,500,000 
20,000,000 


Number. 

121,323,750 

2,000,000 

3, 147,  OOO 

1.000,000 

53,000.000 

9,000.000 

10,000,000 

4, 700, 000 

900,000 

17, 550, 000 


1,440,000 
11, 239, 000 
4,550,000 
3,457.000 
7,300.000 
17, 174. 000 
11, 000, 000 
5,000,000 
12,720,000 
5,000,000 
4, 521. 000 
10,000.000 
9,500,000 


Kumhtr. 

93,949.125 

1.000,000 

1.300. 000 

150.000 

38.550.000 

3.000,000 

2,500,000 

2,114.000 

240,000 

7,280.000 

1,076,000 

1,330,000 

13, 500, 000 

2, 811. 000 

4,236,000 

9, 100, 000 

21.070,000 

17,000,000 

14,000,000 

4.800,000 

2. 000.  OOO 

I   2,029.000 

3,600.000 

5.000,000 


Total :     1,164,828,793  . 


325,521,750  i      252,526,125 


Lumber  manufacture  on  the  Mississippi  Hiver  from  St,  Paul  to  St,  Louis  for  nine  years. 


Tear. 

Lumber. 

Shingles. 

Laths. 

1894 

Feet,B.M. 

673, 572, 000 

811,576,588 

931, 806, 305 

814, 228, 707 

1,231,678,960 

1,044,555,298 

1, 048, 951. 386 

988,361,094 

934, 735, 854 

Xumber, 
204, 198, 000 
283, 897, 000 
357, 014, 775 
332,666,750 
508,986,705 
463, 132.  700 
423,655,050 
363,239,750 
274,581,750 

Number, 
158,586.000 

IMW 

190  Jf94  800 

1892 

228,042.910 
207.722,360 

1891 

igoo 

1889 

1888 

1887 

1886 

267.888.340 

Total 

8,479,466.192 

3,213,372,480 

Steamboats  and  freight, — ^The  principal  Bteamboat  lines  on  the  Upper  Mississippi 
River  are  the  Diamond  Jo  Line,  the  Eagle  Packet  (Company,  and  the  Joy  Lumber 
Line.  There  are  also  many  independent  boats  carrying  freight  and  passengers. 
Daring  the  season  of  1894  the  amount  of  freight  and  number  of  passengers  carried 
on  boats  and  barges  could  not  be  accurately  ascertained,  but  partial  reports  give 
128,452  tons  of  freight  and  186,700  passengers,  not  includiog  those  of  ferry  and 
excursion  boats. 

Taking  into  consideration  the  logs  aod  lumber  floated  in  the  stream,  the  gross 
tonnage  for  1894  was  approximately  2,975,000  tons. 

Statement  of  approximate  tonnage  of  the  Upper  Mississippi  River  for  nine  years. 


Year. 


Tons. 


II 


Year. 


1886 3,200,000      1891*. 

1887 !  3,500,000   I  1892.. 

1888 ,  3,750,000  11  1893t. 

1889 1  .3.500,000      1894*. 

1890 4,200,000  ', 


Tons. 


3.300.000 
3,750,000 
S,  200, 006 
2.975.000 


*  Very  low  water. 


f  Great  business  depression. 
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Statement  of  anumnt  of  freight  received  at  and  shipped  from  St.  Louis  hy  the  Upper 
Mississippi,  including  logs  and  lumber ,  for  four  years. 


St.  Louis. 

1884. 

1893. 

1892. 

1891. 

]t«ceived                      

Tons. 
239,735 
52,100 

Tons. 
238,220 
54,230 

Tons. 
265.655 
51.506 

Tons. 
232.955 

Shipped 

18,030 

Total     

291,925 

202,450 

317,260 

251.585 

Arrivals  at  and  departures  from  St,  Louis  during  1894, 

Steamboats  and  barges  from  Upper  Mississippi  River  arrived  at  St.  Louis 710 

Steamboats  and  barges  departed  from  St.  Louis  for  Upper  Mississippi  River 714 

The  following  table  affords  a  comparative  view  of  the  relative  amount  of  naviga- 
tion at  various  localities  on  the  Upper  Mississippi  River  for  the  last  three  years : 

lAst  of  steamboats,  barges,  and  rafts  passing  through  various  bridges. 


I 


Stuambtiatft. 


Loeftllt?  of  brid^. 


HMtings 

WiDona 

La  Crosae.... 

Dabuoue 

Sabnla 

Clinton 

lUMsk  laland. . 
Keithsburg  .. 
Barlington  — 
Port  Madison 

Keokuk 

Quincy 

Hannfl>al 

Louisiana...., 


1804. 

1893, 

1892. 

709 

487 

601 

3,716 

4.428 

5,268 

9,017 

3,966 

4,984 

2,132 

2,744 

3,386 

3,783 

2,784 

3,247 

2,052 

2,491 

3,253 

2,110 

2,183 

1,847 

1,069 

1,108 

n 

1,462 

1,377 

1,759 

1,272 

1,262 

2% 

1,233 

1,678 

1,757 

1,478 

2,050 

1,792 

1,798 

1,775 

704 

1,313 

968 

Barges. 


18»4, 

900 
1,422 

883 
1,128 
1,276 

667 

613 

n 

572 
436 
901 
640 
1,193 


1893.   1892. 


327 
1,324 
2,001 
1,253 
1.233 

650 

485 
(*) 

426 
(•) 
1.586 

624 
1.117 

797 


579 

957 
1,047 
1,458 
1  240 

719 
1,805 
(*) 

533 

r) 

2.640 
784 
050 
530 


Rafts. 


116 

1,172 

>     908 

428 

(') 

t292 
509 

(*) 
187 
167 
121 
131 
177 
46 


1893. 


90 
1,655 
1.407 
627 
(*) 
t411 
576 
(*) 

380 
(*) 
153 
178 
309 
53 


1,769 

1,901 

736 

t423 
756 

201 
201 
396 
103 


*  No  record. 


f  Partial  record. 


The  following  table  shows  the  navigation  during  a  period  of  seventeen  years 
through  Winona  Bridge,  at  which  point  the  traffic  is  the  largest : 

Statement  of  steamers,  barges,  and  rafts  passing  Winona  Bridge  during  seventeen  years. 


Tear. 


1878. 
1879. 
1880. 
1881. 
1882. 
1888. 
1884. 
1886. 
1886. 


Steam- 
boats. 


2,948 
8,760 
4,503 
4,739 
5,627 
4.893 
4,992 
5,126 
4,570 


Barges. 


1,115 
1,362 
883 
575 
942 
828 
905 
848 
974 


Rafto. 


863 
1,889 
1,392 
1.717 
1,939 
1,362 
2,007 
1,973 
1,860 


Year. 


1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 


IJ^^;      Barges.       Rafts. 


4,300 
4,740 
4,419 
6,417 
3,687 
6,268 
4,428 
3,715 


1,600 
684 
1,140 
1,045 
1,108 
957 
1,324 
1,422 


1,100 
1.894 
1,387 
2,123 
1.495 
1,759 
1,655 
1,172 


Internal  revenue  for  the  year  ending  December  SI,  1S94,  collected  in  districts  bordering  on 

the  Upper  Mississippi  Jtiver, 


Locality. 

Office. 

Amount. 

Minnesota 

St.  Paul 

$2,129,719.87 

Second  Wisconsin 

Madison 

501, 377. 13 

Third  Iowa 

Dubuque 

173, 249. 46 

Fourth  Iowa .  . 

Burlington 

Peoria 

Springfield 

Cairo 

316,315.85 

Fifth  Illinois 

13, 486, 756. 77 

8, 228. 986  94 

535. 322. 73 

EigUth  Illinois 

Tbirteenth  Illinois 

First  Missonrt 

St.  Louis 

7  568  218. 17 

Total 

32,939,046.91 

1 
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Customs  revemte  and  tonnage  far  the  year  ending  December  SI,  1894, 


Port. 


St.  Paul,  Minn 

La  CroBse,  Wis. . . 
Dtibaque,  Iowa — 
Itock  Island,  111.. 
Barlington,  Iowa. 
St.Louia,Mo.*.... 


Total. 


Collections. 


Tonnafce 
enrolled. 


$241,302.00 

0.06 

6,929.32 


1,176.00 
983,608.51 


2,212.62 
4,831.16 
4,030.70 
6,060.61 
675.21 
119,910.11 


024.89        138.620.41 


Teasels. 


25 

58 
27 
61 
7 
200 


378 


*  Only  a  part  of  the  St.  Louis  statement  applicable  to  the  Upper  j^iississippi. 


Very  respectfully,  your  obedient  servant, 


8econd  Lieut.  Charles  Keller, 

Corps  of  Engineers, 


C.  W.  Durham,  Assistant  Engineer. 


X   2. 

IMPROVEMENT  OF  MISSISSIPPI  RIVER  BETWEEN  MOUTH  OF  MISSOURI 
RIVER  AND  MINNEAPOLIS. 

Under  this  head  of  approprmtion  are  carried  on  works  for  tbe  per- 
manent improvement  of  throngh  navigation.  These  works,  which  have 
been  fully  described  in  previous  reports,  consist  in  construction  of  rock, 
brush,  piles,  and  gravel,  which  close  side  chutes  and  properly  contract  the 
lower-water  channel,  and  in  the  protection  of  caving  banks  by  use  of 
the  same  materials.  Between  Minneapolis  and  St.  Paul,  in  addition  to 
works  of  construction,  bowlders  are  removed  and  channels  dredged 
through  gravel  bars;  at  Eock  Island  Kapids  guide  piers,  to  aid  in  the 
navigation  of  the  rapids  at  night,  are  built,  and  rock  ledges  above 
grade  within  the  proposed  channel  limits  are  removed  by  drilling^ 
blasting,  and  dredging.  Tbe  appropriation  also  provides  for  a-certain 
amount  of  dredging  and  other  temporary  work  for  the  more  rapid  and 
immediate  removal  of  obstructions  to  navigation. 

At  the  commencement  of  the  fiscal  year  there  was  available  the  sum 
of  tl40,934.21,  to  which  was  added  by  sundry  civil  act  of  August  18, 
1894,  $866,666.67,  and  by  sundry  civil  act  of  March  2, 1895,  a  further 
sum  of  $866,666.67. 

Work  was  carried  on  vigorously  in  1894  subsequent  to  August  18, 
and  in  1895  an  early  commencement  was  made  both  on  contract  and 
hired  labor  work.  Under  approved  projects  work  of  dam  construction, 
shore  protection,  and  removal  of  rocks  and  bowlders  has  been  carried 
on  during  the  past  year  by  hired  labor,  competitive  purchase  of  materi- 
als, and  use  of  Government  plant  between  St.  Paul  and  Lake  Pepin, 
between  Beeds  Landing  and  Oenoa,  at  Rock  Island  Rapids,  between 
Keithsbnrg  and  ^Nashville,  between  Quincy  and  darks ville,  and  between 
the  Illinois  and  Missouri  rivers;  under  formal  contract,  between  Smiths 
Bar  and  Lake  Pepin,  between  Genoa  and  Prairie  du  Ohien,  between 
Dubuque  and  Clinton,  between  Muscatine  and  New  Boston,  between 
Quincy  and  Hannibal,  between  Hamburg  and  Gap  au  Gris,  and 
between  Cap  au  Gris  and  tbe  Illinois  River. 

Continuous  surveys  of  tbe  river  were  made  f^om  Hastings  to  Lake 
Pepin,  31  miles;  from  Lake  Pepin  to  Island  55,  28  miles;  from  Winona 
to  Lamoille,  7^  miles;  from  Crooked  Slough  to  Clayton,  40  miles;  from 
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Bock  Island  to  Montrose,  118  miles;  and  from  Iowa  Island  to  Missouri 
Biver,  33  miles. 

The  plant  belonging  to  this  appropriation  received  extensive  repairs, 
and  many  pieces  were  added  during  the  year. 

The  details  of  above-mentioned  work  are  given  in  the  appended 
reports  of  assistants  in  local  charge. 

Harbor  at  Burlington^  Iowa. — No  work  was  found  necessary  during 
the  year,  and  the  balance  ($3,094.38)  remaining  from  the  allotment  in 
act  of  September  19, 1890,  is  still  available. 

Dredging  Quincy  Bay. — ^An  allotment  of  $15,000  was  made  by  river 
and  harbor  act  of  August  17, 1894,  from  funds  appropriated  by  sundry 
civil  act  of  August  18, 1894.  A  project  was  submitted  October  26  and 
approved  by  the  Secretary  of  War  November  3, 1894,  proposing  to  con- 
tinue dredging  under  original  project  for  the  improvement  of  Quincy 
Bay,  to  increase  the  depth  at  low  water,  and  to  extend  operations  over 
portions  of  the  bay  as  yet  unimproved.  Dredging,  under  formal  con- 
tract, was  carried  on  in  1895,  and  a  channel  about  2,000  feet  long,  80 
feet  wide,  and  6  feet  deep  at  low  water  has  been  made  along  the  bulk- 
head at  Whipple  Creek. 

Warsaw  to  Quincy. — The  sundry  civil  act  of  March  2, 1895,  in  mak- 
ing appropriation  for  improvement  of  Mississippi  Biver  from  the  mouth 
of  the  Missouri  River  to  Minneapolis,  provides — 

That  eighty-five  thonsand  five  buudred  dollars  thereof,  or  as  mnoh  as  may  be  neo- 
essary,  shall  be  expended  under  the  direction  of  the  Secretary  of  War,  witn  a  view 
to. improving  the  navigation  from  the  city  of  Warsaw  to  the  city  of  Quincy,  by  pre- 
venting the  water  from  overflowing  the  natural  and  artificial  banks  along  the  east 
bank  of  that  part  of  said  river,  and  deepening  the  channel,  in  accordance  with  the 
survey  reported  on  December  thirteen th^  eighteen  hundred  and  ninety-four,  and  the 
accompanying  estimates.     *    *    * 

A  project  was  submitted  by  Lieutenant-Colonel  Mackenzie  March  30, 
1895,  which  was  approved  by  the  Secretary  of  War  April  5, 1895.  The 
project,  quoting  from  the  report,  says: 

There  will  be  needed  to  raise  and  strengthen  the  banks  in  the  Hunt  district  241,989 
cubic  yards  of  earthwork ;  in  the  Lima  Lake  district,  67,286  cubic  yards,  and  in  the 
Indian  Grave  district  293,368  cubic  yards;  total,  602,643  onbio  yards. 

In  May,  1895,  a  party  of  engineers  was  put  in  the  field  and  the  work 
was  staked  out.  A  contract  for  execution  of  the  entire  work  was  let  to 
Casgrain  &  McDonald,  of  Chicago,  111.,  and  operations  commenced' 
shortly  before  the  close  of  the  fiscal  year.  The  money  appropriated 
will  be  sufficient  to  complete  the  work  in  accordance  with  the  project 
and  no  further  allotment  is  asked  for. 

Flint  Creek  to  Iowa  i^it?er.— The  sundry  civil  act  of  March  2. 1895,  in 
making  appropriation  for  improvement  of  Mississippi  Eiver  nrom  the 
mouth  of  the  Missouri  Eiver  to  Minneapolis,  provides — 

That  *  *  *  eighty-five  thonsand  dollars  thereof  shall  be  expended  to  com- 
mence the  work,  nnaer  the  direction  of  the  Secretary  of  War,  from  the  month  of 
flint  Creek,  in  Des  Moines  County,  State  of  Iowa,  and  running  alon^  the  west  bank 
of  the  river  to  the  month  of  the  Iowa  Kiver,  with  a  view  to  improving  the  naviga- 
tion by  preventing  the  water  from  overflowing  the  natnral  and  artificial  banks  along 
that  paH  of  the  river,  and  deepening  the  channel^  in  accordance  with  the  snrvey 
reported  on  January  third,  eighteen  hundred  and  ninety-five,  and  the  accompanying 
estimate. 

Lieutenant-Colonel  Mackenzie,  in  his  project  dated  April  11, 1896, 
approved  by  the  Secretary  of  War  April  18,  1895,  quoting  from  his 
report,  says: 

The  questions  of  outlets  and  interior  drainage  have  not  been  considered.  An 
earthen  bank  is  estimated  for,  with  a  slope  of  3  to  1  on  the  river  side  and  2  to  1  oi^ 
the  Miside;  with  4  fieet  Tf ;d^)^  of  cpwo;  to  reenforc^  a|)d  r^ise  t^^  wtwxfA  bank  whe^^ 
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necessary/  and  following  the  transit  lines  as  above  described.  The  grade  of  the  top 
of  the  bank  is  placed  at  3  feet  above  high  water  of  1888,  which  will  probablv  be  of 
sufficient  elevation  to  restrain  any  flood  that  is  likely  to  occur.  The  average  neight 
of  artificial  bank  will  be  about  8i  feet  and  its  length  42  miles. 

The  estimate  calls  for  1,855,193  cubic  yards  earthwork,  at  15  cents 
per  yard,  and,  adding  10  per  cent  for  engineering  and  contingencies, 
amounts  to  $305,000. 

Colonel  Mackenzie's  project  further  says: 

With  the  money  available  ($85,000)  it  is  proposed  to  construct  a  levee  from  Flint 
Creek  to  the  Iowa  River  of  the  same  slopes  and  width  of  crown  as  given  above,  its 
ffrade  to  be  as  high  as  funds  will  permit.  It  is  thought  best  to  build  a  complete 
levee,  which  will  be  of  sufficient  height  to  resist  all  but  very  high  floods,  and  after- 
wards to  enlarge  it,  as  appropriations  may  be  made.  •  «  *  i  would  propose  to 
perform  the  work  by  formal  contract.     *    •     * 

A  party  was  put  in  the  field  on  June  1, 1895,  which  has  made  a  final 
location  of  the  levee  line,  staked  out  the  necessary  right  of  way,  and 
secured,  without  cost,  deeds  to  the  United  States  of  the  right  of  way 
for  about  30  miles.  The  party  is  now  engaged  in  setting  slope  stakes, 
and  the  contract  will  soon  be  advertised. 

To  complete  the  work  in  accordance  with  the  original  project  the  sum 
of  $220,000  will  be  needed. 

Harbor  at  Bay  City^  Wis. — The  sundry  civil  act  of  March  2,  1896, 
in  making  appropriation  for  improvement  of  Mississippi  Biver  from  the 
mouth  of  Missouri  Eiver  to  Minneapolis,  provides: 

That  «  *  *  not  to  exceed  one  thousand  dollars,  may,  in  the  discretion  of  the 
Secretary  of  War,  be  expended  in  the  improvement  of  the  channel  to  the  harbor  of 
Bay  City,  Wisconsin,  at  the  head  of  Lake  Pepin.     *    •     * 

Lieutenant-Colonel  Mackenzie,  in  his  project  of  June  3, 1895,  approved 
by  the  Secretary  of  War  June  12, 1895,  says: 

To  improve  the  channel  by  dredging  was  found  to  be  impracticable  without  a  very 
large  expenditure  of  money.  It  was  thought  best,  with  the  sum  available,  to  con- 
struct an  earthen  embankment  about  300  feet  long,  running  directly  out  into  the  lake 
from  the  village  front,  and  to  protect  this  bank  with  riprap  or  paving.  Boats  can 
use  this  pier  as  a  landing  and  also  as  a  protection  harbor  or  oreakwater. 

The  estimate  for  a  pier  300  feet  long,  8  feet  wide  on  top,  and  with  crest 
elevation  of  8  feet  above  low  water,  is  $1,000. 

The  work,  which  is  to  be  performed  by  hired  labor  and  use  of  Govern- 
ment plant,  has  not  been  commenced. 

Commercial  statistics  relating  to  the  Upper  Mississippi  Biver  are  given 
in  connection  with  the  report  on  <<  Operating  snag  boats  and  dredge 
boats  on  Upper  Mississippi  Eiver.''  These  statistics  do  not  fully  jndi> 
cate  the  relations  of  this  work  to  the  interests  of  commerce  and  the 
general  public.  The  influence  which  the  Upper  Mississippi  Biver  in  an 
improved  condition  has  upon  freight  rates  must  be  taken  as  a  measure 
of  its  impoi1;ance.  Of  the  amount  of  freight  carried  by  railroads  at  river 
rates,  as  a  result  of  the  river  competition,  no  figures  can  be  given,  but 
such  amount  is  known  to  be  very  large  during  the  season  when  navi- 
gation of  the  river  is  practicable. 

During  the  past  year  the  works  heretofore  constructed  by  the  Gov- 
ernment have  continued  to  straighten  and  deepen  the  low- water  channel 
of  the  river  and  to  materially  benefit  the  interests  of  commerce  and 
navigation.  That  such  benefit  should  continue  and  increase  it  is  neces- 
sary that  the  work  of  improvement  be  continued  until  the  whole  river 
is  put  under  such  control  that  the  possibility  of  new  obstructions  appear- 
ing is  done  away  with. 

If  the  radical  improvement  of  the  Upper  Mississippi  Biver  is  to  be 
continued  and  carried  to  the  full  limits  which  the  immense  interests 
involved  justify,  it  is  desirable  that  it  should  be  carried  on  und^r  libera) 
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appropriations,  so  tbat  the  full  benefit  of  the  improvement  may  be 
secured  at  as  early  a  day  as  is  practicable.  As  an  amount  tbat  can  be 
profitably  expended  during  tbe  fiscal  year  ending  June  30, 1897, 1  pre- 
sent an  estimate  of  ^1,000,000. 

The  improvement  of  the  Ui)per  Mississippi  River  is  a  work  which  can 
be  best  carried  on  so  gradually  as  to  give  the  river  itself  full  opportunity 
to  assist  in  the  formation  of  proper  channels,  and  if  carried  to  its  fullest 
limits  the  work  must  extend  over  many  years.  It  does  not  now  appear 
desirable  or  even  practicable  to  prepare  detailed  plans  for  the  whole 
river  so  long  in  advance  of  the  time  when  it  may  be  possible  or  neces- 
sary to  carry  out  some  of  t  he  work.  The  existing  project  for  this  work 
may  therefore  be  said  to  be  one  of  general  methods  and  the  execution 
of  detailed  plans  for  special  localities.  Under  the  conditions  named  no 
detailed  estimates  of  cost  of  completing  the  entire  work  can  well  be 
now  made.  Projects  for  the  expenditure  of  each  appropriation,  in 
accordance  with  approved  plans  and  methods,  are  presented  in  lieu  of 
a  general  project  for  the  completion  of  work.  It  has  been  the  custom 
in  carrying  out  work  on  the  Upper  Mississippi  to  select,  when  funds 
are  available,  such  localities  for  improvement  as  may  be  at  the  time' 
most  detrimental  to  navigation.  Each  and  every  locality  thus  improved 
has  a  beneficial  result  on  the  navigation  of  the  whole  river,  and  as  the 
shoalest  bars  have  been  improved  from  year  to  year  the  ruling  navi- 
gable depth  has  been  considerably  increased.  By  this  method  the  good 
effects  of  work  are  spread  over  the  entire  stretch  of  river,  and  the 
improvement  of  the  river,  considered  as  a  whole,  is  made  progressive, 
the  expenditure  of  each  successive  appropriation  resulting  in  further 
and  immediate  benefit  to  the  interests  of  continuous  navigation. 

Summary  of  expenditures  for  calendar  year  ending  December  31  j  1894,  under  appropriO' 
Hone  for  improving  Mis»iaaippi  River,  **Okio  River  to  Minneapolis,^*  applied  to  that 
portion  of  the  nver  between  the  mouth  of  the  Missouri  River  and  Minneapolis;  "3fin- 
neapolis  to  Dee  Moines  Rapids"  and  *^Des  Moines  Rapids  to  Illinois  RiverV* 

MinneapoHs  to  St.  Paul  (survey  for  Lock  No.  2) $2, 113. 36 

St.  Paul  to  Lake  Pepin 39,251.24 

Dreclgingy  vicinity  of  Diamond  Bluff 4, 118. 49 

Smitlis  Bar  to  Lake  Pepin 16, 373. 59 

Stockholm  Pier 27.39 

Beeds  Landing  to  Genoa 104, 017. 56 

Dredging;  vicinity  of  Chimney  Rock 5, 197. 04 

Genoa  to  Prairie  du  Chien,  two  contracts 16, 215. 97 

Glenhaven  to  Dubuque 23. 06 

Dubuque  to  Clinton,  two  contracts 68, 754. 43 

Bock  excavation  at  Princeton 970. 91 

Bock  Island  Bapids 39,036.90 

BuoTson  Bock  Island  Bapids 347.08 

Keithsburg  to  Nashville 15,811.10 

Bock  excavation,  vicinity  of  Keithsburg  to  Nashville 5, 413. 32 

Keokuk  to  Quincy 40,831.13 

Bepairs,  Canton  Chute  Dam 5, 470. 83 

Benioving  wrecks  and  deepening  channel,  Keithsburg  to  Clarksville 1, 869. 24 

Quincy  Bay 3,704.38 

Quincy  to  Hannibal 36,024.18 

Quincy  to  Clarksville 30,723.56 

Hannibal  Ferry  Dike 2,107.45 

Clarksville  to  Hamburg 28, 948. 72 

Hamburg  to  Cap  au  Gris,  two  contracts 54, 904. 91 

Hamburg  to  Cap  au  Gris^  pile  dams 6,598.60 

Cap  au  Oris  to  Illinois  River,  two  contracts 61,  Oil.  33 

Illinois  Biver  to  Missouri  River 55, 068. 22 

Purchase,  construction,  care,  and  repair  of  plant 75, 514. 44 

Surveys  and  gauges 19, 622. 06 

Total 740,070.49 

Note. — In  above  statement  retained  percentages  on  contracts  and  other  liabilities 
outstanding  December  31,  1894,  are  included. 
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Summary  shamttg  localities,  amounts  and  cost  of  regular  con$tructi4m  works  in  1894, 
between  St.  Paul  and  mouth  of  Missouri  River, 


Locality. 


St.  Paul  to  Lake  Pepin 

Beeds  to  Genoa — 

Keitbsburg  to  Nashville 

Snincy  to  Clarksville 
linois  River  to  Miaaonri  River. 

Smiths  Bar  to  Lake  Pepin 

Genoa  to  Praurie  da  Chien  (1)  *  . . . 

Genoa  to  Prairie  du  Chien  (2) 

Dnhnqiie  to  Clinton  (1)* 

Dubuque  to  Clinton  (2) 

Keokuk  to  QuiDcy  (1)* 

Keokuk  to  Quincy  <2) 

Quincy  to  Hannibal 

Clarksville  to  Hamburg 

Hamburg  to  Cap  an  Gris  (1)  *  ... . 

Hamburg  to  Cap  au  Gris  (2) 

Cap  au  Gris  to  Illinois  River 


Total. 


Method. 


Haterial. 


Rock. 


Hired  labor. 

do 

....do 

do 

do I 

Formal  contract..- 
do 


.do. 
.do. 
.do. 
.do. 

do. 

do. 
.do. 
-do. 
.do. 
.do. 


Oubieyds. 
26,642.9 
42, 122. 7 
18.371.4 
18,717.4 
45,675.4 
30,082.8 
26.003.4 

3,804.4 
29,533.4 

8,422.2 
52,828.5 
10,483.2 
29,884.6 
27,068.7 
41,320.8 
12,344.6 
35,531.5 


Brush. 

Cubic  udi. 
40,319.5 
184,214.8 

9, 134. 0 
27,105.6 
45,541.6 
19, 681. 2 
30,712.7 

3,952.5 
34,230.4 

0,384.1 
30,989 

8,191.5 
21,243.5 
19,300.1 
40,9V3 

8,731.9 
30,807.1 


Total. 


Outieyds. 
66,903.4 
226,837.5 
22,506 
45,823 
91,217 
49,764 
56, 716. 1 
7,75619 
63,768.8 
17.806.8 
92.817.5 
18,676.7 
51,128.1 
46, 368. 8 
82,313.8 
21.076.5 
66,338.6 


453,839.0  I    573,533.1  i  1,027,373 


Locality. 


St.  Paul  to  Lake  Pepin 

Reeds  to  Genoa 

Keitbsbnrg  to  Nashville 

Quincy  to  Clarksville 

Illinois  River  to  Missouri  River. 

Smiths  Bar  to  Lake  Pepin 

Genoa  to  Prairie  du  Chien.  (1)  *  . 
Genoa  to  Prairie  du  Chien  (2) . . . 

Dubuque  to  Clinton  (1)  * 

Dubuque  to  Clinton  (2) 

Keokuk  to  Quincy  (1) " 

Keokuk  to  Quincy  (2) 

Quincy  to  HannH)al 

(.lark  s ville  to  Hamburg 

Hamburg  to  Cap  au  Gns  (1)  *. . . 
Hamburg  to  Cap  au  GriH  <2;  — 
Cap  an  Gris  to  Illinois  River. . . 


I  Average 

^°'^*^-      1  yard  on 
barges. 


Total 791,838.09 


$42,473.45 
111,587.04 
17,507.80 
34,830.84 
59. 241. 50 
46, 143.  97 
44,804.44 
6. 068. 18 
55,24.5.11 
13, 668. 18 
96, 025. 72 
15, 068. 98 
44, 149. 28 
49, 103. 52 
77. 840. 68 
16, 666. 67 
61, 006. 64 


$0,334 
.276 


Average  |  Average  cost  | 

cost  per     per  cubio  yard '  Average 


cubic  yard     for  general 
for  towing    superintend- 
and       '    ence,  office 
putting  in  expenses,  and 
material,      inspection. 


$0,243 
.174 


.304 
.243 


$0,013 
.010 
.017 
.015 
.014 
.044 
.040 
.093 
.087 
.047 
.048 
.087 
.046 
.064 
.067 
.046 
.049 


cost  per 
cubic 

yard  for 
plsnt. 


$0.OM 


.087 
.090 
.064 


Averago 
cost  per 

cubio 
yard  in 

place. 


).»4 
.493 
.777 
.760 
.649 
.987 
.781 
.782 


.791 


.771 


*  Includes  work  of  1893,  in  which  year  the  contracts  were  let. 

Average  cost  per  cubic  yard  in  place,  day- labor  work,  $0,580. 
Average  cost  per  cubic  yard  in  place,  contract  work.  $0,916. 

Day-labor  work:  Average  cost  of  towing  and  putting  in  material,  1891,  $0,233;  1892,  $0,285;  ISM. 
$0,287;  1894,  $0,214. 

Abstract  of  appropriations, 

St.  Paul  to  Des  Moines  Rapids : 
Bv  act  approved — 

"    June  18, 1878 $260,000.00 

March  3,  1879 100,000.00 

June  14, 1880 150,000.00 

March  3,  1881 200,000.00 

By  net  passed  August  2,  1882 250,000.00 

py  act  approved — 

July  5,  1885  (general  improvemenjb) 250, 000. 00 

July  5,  1884  (applied  to  harbor,  Lake  City) 15, 000. 00 

August  5,  1886 382,600.00 

Minneapolis  to  Des  Moines  Rapids: 

By  act  of  August  11,  1888 000,000.00 

Byactof  September  19, 1899,.-  -.. ..• ,,..rf'.  500,000.9^ 
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Des  Moines  Rapidis  to  IHinois  River : 
By  act  approved — 

Jane  18, 1878 

March  3,1879 

Jnne  14,1880 

March  3,1881 

By  act  passed  August  2, 1882 

By  act  approved — 

July  5, 1884 - 

August  5,1886 

By  act  of  August  11,  1888 

By  act  of  September  19,  1890 

Ohio  River  to  Minneapolis,  applied  to ''between  Missouri  River  and 
Minneapolis'': 
By  act  approved — 

July  13,  1892 

March  3, 1893  (sundry  civil) 

August  18,  1894  (sundry  civil) 

March  2,  1895  (sundry  civil) 


$100,000.1)0 

40,000.00 

100,000.00 

175,000.00 

200,000.00 

200,000.00 
150,000.00 
200,000.00 
166,000.00 


600,000.00 
866,666.67 
866,666.67 
866,666.67 


Total 7,227,500.01 

General  statement  shoicing  net  expenditures  from  t%€  commencement  of  improvement  to 
July  Ij  1896 f  under  various  appropriations, 

St.  Paul  to  Des  Moines  Rapids.. $1,560,323.17 

Practical  test  of  Adams  Flume  (St.  Paul  to  Des  Moines  Rapids) *  22, 176. 83 

Harbor  at  Lake  City  (St.  Paul  to  Des  Moines  Rapids) 15. 000.  .00 

Minneapolis  to  Des  Moines  Rapids 1, 096, 905. 62 

Des  Moines  Rapids  to  Illinois  River 1,330,000.00 

Ohio  River  to  Minneapolis  (applied  to  "  between  month  of  Missouri 
River  and  Minneapolis") 2,048,986.01 

Total  net  expenditures 6, 073, 391. 63 

Balances  July  1,  1895— 

Minneapolis  to  Des  Moines  Rapids f$3, 094. 38 

'        Ohio  River  to  Minneapolis 1,151,014.00 

1,154,108.38 

Total  appropriated 7,227,500.01 

Nei  expenditures  on  the  various  sections  of  the  river  between  Minneapolis  and  the  Missouri 
River  from  commencement  of  improvement  to  Juhjy  1896. 


Locality. 


Minneapolis  to  St.  Paal  (Omaha  Bridge) ... 

St.  Pan!  (Omaha  Bridge)  to  Preftcott 

Preecott  to  Lake  Pepin 

Harbors  in  Lake  Pepin 

Foot  of  Lake  Pepin  to  Alma 

Alma  to  WinoQa  Bridffe 

'Winona  Bridge  to  La  Urosse  Bridge 

l«a  Crosae  Bridge  to  McGregor  Bridge 

McGregor  Bridge  to  Dnbaqne  Bridge 

I>nbnqae  Bridge  to  Clinton  Bridge 

Clinton  Bridge  to  Kock  Island  Bridge 

Kock  Inland  Bridge  to  Keithsborg  Bridge. 
Keithsbarg  Bridge  to  Dee  Moinee  Bapids . 

Seokak  to  (jnincy 

Onincy  Bridge  to  ClarksviUe 

OlarksTille  to  Cap  an  Gris , 

Cap  an  Gris  to  Illinois  Rirer 

Illinois  River  to  Miseoari  Riyer 

Flint  Creek  to  Iowa  River  Levee 

Warsaw  to  (jaincy  Levee 

-Sny  Levee 

Onlncy  Bay  J 

fiambnrg  Bay . 


Surveys,  gauffes,  and  meter  work. . 
Snafcand  drooge  boats  and  wreckini 


ng. 


Facilitating  navigation  throngh  bridges. 

Practical  test  of  Adams  s  flnme 

Plan  t  at  estimated  valne 


Distance.     Amount. 


MUm. 
11 
32 
29 


Total 1 6,073,391.83 


$61,618.40 
638,498.56 
189,897.50 

16,119.50 
341,439.26 
486, 219. 00 
236,139.39 
876,353.91 
137,338.27 
213,941.78 
292,979.93 

70, 171. 28 
567.653.45 
398,518.58 
645,389.68 
453,643.04 
200, 072. 20 
139,398.98 
1, 991. 89 
2,614.80 

56,728.99 

46, 664. 06 

10.000.00 
183,901.10 

59, 661.  U 
2, 072. 73 

27,176.83 
217,287.52 


*  In  addition  to  this  amount  Mr.  Adams  expended  $13,000,  appropriated  by  acts  of  August  2, 1882, 
jind  July  13, 1892. 

t  Belongs  to  harbor  at  Burlington,  Iowa. 

X  $^,000  additional  expended  at  Quincy  Bay  under  special  appropriation. 
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Money  statements. 

MINNEAPOLIS  TO  DE8  MOINRS  RAPIDS. 

Jnlv  1;  1895,  balance  tmexpended  and  available  belonging  to  harbor  at 
Burlington,  Iowa $3,094.38 

OHIO  RIVER  TO  MINNEAPOLIS,  APPLIED  TO  THAT  PORTION  OF  THE  RIVER  BETWEEN 
THE  MOUTH  OF  MISSOURI  RIVER  AND  MINNSAPOU8. 

July  1, 1894,  balance  unexpended $290,365.04 

Amount  appropriated  by  sundry  civil  act  approved  August  18, 1894 866, 666. 67 

Amount  appropriated  by  sundry  civil  act  approved  March  2,  1895 866, 666. 67 

2,023,698.38 
June  30, 1895,  amount  expended  during  fiscal  year 872, 684. 38 

July  1, 1895,  balance  unexpended 1,151,014.00 

July  1, 1895,  outstanding  liabilities $63,868.02 

July  1, 1895,  amount  covered  by  uncompleted  contracts 312, 489. 72 

376,357.74 

July  1, 1895,  balance  available 774,656.26 

(Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,1897 1,000,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Comparative  cost  of  Tnateriala,  1894, 


Rock,  per  cubic  yard. 

Brush,  per  cubic 
yard. 

Piling. 

Locality  of  delivery. 

In  place. 

On  United 
States 
barges. 

On  bank. 

1 

!  On  United 
In  place.      States 
1    barges. 

Perllnear 
foot  on 
United 
States 
bargee. 

SLPanltoLftkePeDin 

$0.44} 

''■.n, 

Do 

Smiths  Bar  to  Lake  Pepin 

$1.20 

iolio 

Alma ' 

.82 
.00 
.62 
.60 



Minneiska 

Mount  Vernon 

Chimney  Kock,  vicinity  of. 

.22 

(Chimney  Koc'k  and  Homer,  vicinity  of. 

Do 

Fountain  City 

*.53 
.55 

Do 

Fountain  Ci  ty  to  Brownsville 

Winona,  vicinity  of 

Hinneowa 

.50 
.50 

Homert  viclidty  of 



Dakota ' 

*.42 



Do 

*.45 

Genoa  to  Prairie  duChien 

1.14 
1.00 
LOO 
1.24 

$0.40 
.30 

Do 



Glenhaven  to  Dubuque 

.39 
.47 
.20 



Dubuque  to  Clinton 

Do 

L30 

Rock  Island  Bapida,  vicinity  of 

.65 
.53 

Do ' 



Do ' 

tl.RO 

tL90 

.54 

*, 

Do 1 

1 '        .       .   . 

Burlington,  vicinity  of ' 

1 

&..........:. i 

[ 

$0.07 

Vq 1 

.68 

1.. .111*11. 
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C<m,paralive  cost  of  materials^  1894 — Continued. 


Rock,  per  cubic  yard. 

Brusb,  per  cubic 
yard. 

Piling. 

Locality  of  deliver} 

In  place 

On  United 
States 
bargee. 

On  bank. 

In  place. 

On  United 
States 
barges. 

Per  linear 
foot  on 
United 
States 
barges. 

Bnrlington  and  Benton,  vicinity  of 

1 
1 

$0.25 
.25 

Dallas  Citv.  yicinitv  of 

.54 

1 



I'ontoosuc  vicinity  ot 

1 

ITauvoo 

' 

lifan vfto  vicini  ty  of 

1 

Keokuk,  viclnitv  of 

1 

Keokuk  to  (juincy 

1 

$0.09 

Do 

$1.30 
1  37 

$0.20 
.47 

Do 

.58 

Canton,  vicinity  «f 

•«•" 

oSncy.  ..:.::::..: 

.62 

Ouincy  Bridge  to  Hannit^l 

109 



.43 

1 

Quincy  Bridge  to  Louisiana 

.22 
.30 
.22 



QaincT  Bridge  to  Clarknville 

Hannibal,  vicinity  of 

i 

Hannibfll * 

.54 
.54 
.50 
.49i 







Hannibal  to  SavertonI 

Louisiana 

1 

Do 

■   '     j 

Louisiana,  vicinity  of 

.22 
.49 
.10 

Clarksville  to  Hamburg 

1.35 
1.20 
1.25 
1.  20 
1.24 
1.10 

1 

' 

Hamburg  to  Cap  an  Gris 

.50 
.10 
.44 
.10 

Dol .". 

1 

Cap  an  Gris  to  Illinois  River 

i 

Do 

1 

Grafton 

.43 
.43 
.57 

::::.:.  : 

Alton,  vicinity  of 

Illinois  River  to  Missouri  River 

.23 
.23 

Portage  des  Sioux,  vicinity  of 

1   . ... 

*  Soft  sand  rock. 


t  Slope  wall  rock. 


Abstract  of  proposals  received  and  opened  hy  Maj.  A,  Mackenzie,  Corps  of  Engineers,  at 
Rock  Island,  III,  Septembei'  2X,  1894,  at  2 p,  m. 


[Tbere  is  available  for  the  following  works  fk-om  appropriation  of  $1,500,000  made  by  the  sundry 
cnil  act  approved  August  18.  1894.  for  "improving  Mississippi  River  from  month  of  Ohio  River  to 
Minneapolis,"  an  allotment  of  $860,606.67  made  by  said  act  for  '*  improving  Mississippi  River  between 
mouth  of  Missouri  and  Minneapolis."] 


CONSTRUCTION  OF  DAJMS  AND  SHORE  PROTECTIONS  BETWEEN  GENOA  AND 
PRAIRIE  DU  CHIEN,  WIS. 


[Allotment  of  $40,000  made  by  project  approved  August  21, 1894.] 


Ko. 

Name  and  address  of  bidder. 

20,000  cubic  yards 
rock  in  place. 

25,000  cubic  yards 
brush  in  place. 

Grand 
total. 

Percubic 
yard. 

Total. 

Percubic 
yard. 

Total. 

1 
2 

Albert  Kirchner,  Fountain  City,  Wifr.  * 

Christie  Sc  Lowe  Chicairo.  HI 

$1.00 
1.45 
L24 
1.30 
1.19 
1.20 

$20,000 
29,000 
24,800 
26,000 
23.800 
24,000 

Cent$. 
39 
60 
42 
20 
50 
40 

$9,750 
15,000 
10.500 
5.000 
12,500 
10,000 

$29,750 
44,000 
35,300 
31.000 
36,300 
34,000 

3 

4 
5 
A 

Bigelow  &  Teasdale.  La  Crosse,  Wis 

Jacob  Richtman,  Fountain  City,  Wis 

Andrew  J.  Whitney,  Rock  Island,  111 

William  P.  Tmaz,  Hastings,  Minn 

*  Recommended  for  acceptance;  accepted,  and  written  contract  made. 
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Ah9tract  of  proposals  received  and  opened  by  Maj.  A.  Mackenziey  etc, — Contiuned. 

CONSTRUCTION  OF  DAMS  AND  SHOKE  PROTECTIONS  BETWEEN  GLENHATEN, 
WIS.,  AND  DUBUQUE.  IOWA. 

[Ailotment  of  $40,000  made  by  project  approved  Angust  21, 1801.] 


Ko. 


Name  and  address  of  bidder. 


Albert  Kircbner,  Fonntain  City,  Wis.  * 

Cbnstie  &  Lowe.  Chicago,  III 

Bigelow  &,  Teasdale,  La  Crosse,  Wis. . . 
Jacob  Richtroaii,  Fountain  Citv,  Wis. . 
Andrew  J.  Wbitnev,  Rock  Island,  111. . 
William  P.  Tmax,  Hastings.  Minn 


20,000  cubic  yards  j  25,000  cubic  yards 
rocl(  in  place.  brush  in  place. 


Per  cubic! 
yard.    ! 


Total. 


,  Per  cubic 
!     yartl.    I 


Total. 


Grand 
total. 


11.00 
1.46 
1.24 
1.80 
I.  094 
L19 


CenU. 

♦20,000 

39 

$0,750 

29,000 

00 

15.000 

24.800 

47 

11,750 

26,000 

20 

5,000 

21,900 

50 

12,500 

23,800 

39 

9,750 

$29,750 
44,000 
36,550 
31,000 
34,400 
35,550 


*  Recommended  for  acceptance ;  accepted,  and  written  contract  made. 


CONSTRUCTION  OF  DAMS  AND  SHORE  PROTECTIONS  BETWEEN  DUBUQUE  AND 

CLINTON,  IOWA. 

[  Allotment  of  $40,000  made  by  project  approved  August  21 ,  1894.  ] 


No. 


Name  and  address  of  bidder. 


Albert  Kirchner,  Fountain  City,  Wis. . 

Christie  &  Lowe.  Chicago,  III 

Kelly  &  Monroe.  Portsmouth,  Ohio 

Bigelow  &,  Teasdale,  La  Crosse,  Wis.. 
Jacob  Richtman,  Fountain  City,  Wis.* 
Andrew  J.  Whitney.  Rook  Island,-  111. 

Sid .  J .  Tmax.  Hastings.  Minn 

James  Short,  St.  Charles.  Mo 


20,000  cubic  yards 
rook  in  place. 


Per  cubic 
yard. 


$1.15 
1.45 
1.84 
L16 
1.30 
1.20 
1.19| 
1.19 


Total. 


$23,000 
29,000 
26,800 
23.200 
26,000 
24,000 
23,000 
23,800 


25.000  cubic  yards 
brush  in  place. 


Per  cubic  I 
yard. 


Total. 


Oent^, 


Grand 
total. 


45 

$11,250 

60 

15,000 

59 

14,750 

38 

9.500 

20 

5,000 

50 

12,500 

35 

8,750 

42 

10,500  1 

$34,260 
44,000 
41,550 
32,700 
31,000 
36,500 
32,650 
34,300 


*  Recommended  for  acceptance ;  accepted,  and  written  contract  made. 

CONSTRUCTION  OF  DAMS  AND  SHORE  PROTECTIONS  BETWEEN  KEOKUK,   IOWA, 

AND  QUINCT,  ILL. 

[Allotment  of  $40,000  made  by  project  approved  August  21, 1801.] 


No. 


Name  and  address  of  bidder. 


Albert  Kirohner,  Fountain  City,  Wis. 

Christie  &  Lowe,  Chioago,  HI 

H.  S.  Brown,  Qnincy,  111 

L.  W.  Lewis,  Emporia,  Kans 

Jacob  Richtman,  Fountain  City,  Wis.' 
Andrew  J.  Whitney,  Rock  Island,  111 

Sid.  J.  Truax,  Hastings,  Minn 

Patterson  Bros.,  Keokuk,  Iowa 

James  Short,  St.  Charles,  Mo 

Kelly  Sc  Monroe,  Portsmouth,  Ohio. . . , 


20,000  cubic  yards 
rock  iu  place. 


Per  cubic  I 
yard.     | 


$L35 
1.28 
L40 
L24 
1.30 
1.30 
1.23 
1.08 
L32 
L374 


Total. 


$27,000 
25,600 
28,000 
24,800 
26,000 
26,000 
24,600 
21,600 
26,400 
27,500 


25.000  culiic  yards  { 
brush  in  place.     | 


Per  cubic 
yard.     I 

59 

50 

60 

42  I 

20 

60 

50 

40  I 

50  ! 

40 


Total. 


Grand 
total. 


$14,750 

$41,750 

12,500 

38,100 

15.000 

43,000 

10.500 

85.300 

5,000 

31.000 

15,000 

41,000 

12,500 

37.100 

10,000 

31.600 

12,500 

38,900 

12,250 

39,750 

*  Recommended  for  fusoeptance;  accepted,  and  written  contract  made. 
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Abstract  of  proposals  received  and  opened  by  Maj.  A.  Mackenzie,  etc. — Continued. 

CONSTRUCTION  OF  DAMS  AND  SHORE  PROTECTIONS  BETWEEN  CLARKSVILLE, 
MO.,  AND  HAMBURG.  ILL. 

[Allotment  of  $50,000  made  by  project  approved  Angnat  21, 18M.] 


No. 


Name  and  addreoa  of  bidder. 


Albert  Kirchner,  Fountain  City,  Wia. . 

Christie  Sc  Lowe,  Chicago,  111 

R.  L.  Van  Sant,  St.  Loula,  Mo 

Jacob  Richtman,  Fountain  City,  VV-ia.* 
Andrew  J.  Whitney,  Rock  Island,  III. . 

Patterson  Broa.,  Keokuk,  Iowa 

Sid.  J.  Tniax,  Hastings,  Minn 

Jamea  Short,  St.  Charles,  Mo 

Kelly  &  Monroe,  Portsmouth,  Ohio 


20,000  cubic  yarda 
rock  in  place. 


Per  cubic 
yard. 


11.25 
1.23 
1.35 
1.20 
1.29 
1.18 
1.2M 
1.09 
1.40 


Total. 


$25,000 
24,600 
27,000 
24.000 
25,800 
22,000 
25,900 
21,800 
28,000 


26,000  cubic  yards 
brush  in  place. 


Per  cubic 
yard. 


CmUM, 
45 
48 
49 
10 
00 
43 
40 
40 
49 


Total. 


$11,250 
12,000 
12,260 
2,600 
15,000 
10,750 
10,000 
10,000 
12,250 


Grand 
total. 


I 


$80,260 
36,000 
30.280 
26,500 
40,800 
83,350 
35,900 
81,800 
40,250 


*  Recommended  for  acceptance;  accepted,  and  written  contract  made. 

CONSTRUCTION  OF  DAMS  AND  SHORE  PROTECTIONS  BETWEEN  HAMBURG,  ILL., 

AND  CAP  AU  GRIS,  MO. 

[Allotment  of  $50,000  made  by  project  approved  Auguat  21, 1804.] 


No. 


Name  and  address  of  bidder. 


Albert  Klrohner,  Fountain  City,  Wis. 

Christie  &.  Lowe,  Chicago,  DI 

Jacob  Richtman,  Fountain  CMty.Wis, 
Andrew  J.  Whitney,  Rock  Island,  111. 

Sid.  J.  Truax,  Hastings,  Minn 

Patterson  Bros.,  Keokuk,  Iowa 

James  Short,  St.  Charles,  Mo 

R.  L.  Van  Sant,  St.  Louis,  Mo 


25,000  cubic  yards     25,000  cubic  yards 
rock  in  place.  brush  in  place. 


Per  cubic 
yard. 


TotaL 


Per  cubic 
yard. 


$1.10  $27,500.00 
1.23  ,  30,750.00 
1.20  I  30,000.00 
1.30  32,500.00 
1.081  27,218.75 
1. 15  28, 750. 00 
1.06  I  26,500.00 
1.10  I  29,750.00 


OenU. 
45 
48 
10 
00 
40 
43 
35 
44 


Total. 


$11,250 
12,000 

2.500 
15,000 
10,000 
10.750 

8,750 
11,000 


Grand 
total. 


$38,750.00 
42,750.00 
32,500.00 
47,500.00 
37,218.75 
39.500.00 
35,250.00 
40,750.00 


*  Recommended  for  acceptance;  accepted,  and  written  contract  made. 

CONSTRUCTION  OF  DAMS  AND  SHORE  PROTECTIONS  BETWEEN  CAP  AU  GRIS,  MO., 
AND  MOUTH  OF  ILLINOIS  RIVER. 

[Allotment  of  $50,000  made  by  project  apprnyed  August  21,  1894.] 


No. 


1  i 

2  : 

8  I 
4  I 
6  I 
6 

l\ 

9  I 


Name  and  addrens  of  bidder. 


Albert  Kirchner,  Fountain  City,  Wis. 

Christie  &.  Lowe,  Chicngo,  111 

H.  S.  Brown,  Quincy,  111 

Jacob  Richtman,  Fonntain  City,  Wis. 
Andrew  J.  Whitney,  Rock  Island,  111 

Sid.  J.  Truax,  Hastings,  Minn 

Patterson  Bros.,  Keokuk,  Iowa 

James  Short,  St.  Charles,  Mo 

R.  L.  Van  Sant,  St.  Louis,  Mo 


Grand 
total. 


$36,750.00 
42,750.00 
46,250.00 
30, 000. 00 
47, 250. 00 
34,968.75 
41.250.00 
31, 250. 00 
40.500.00 


*  Recommended  for  acceptance ;  accepted,  and  written  contract  made. 
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Abstract  of  proposals  received  and  opened  by  Maj,  A,  Mackenzie^  Corps  of  Engineera,  Gi 
Rock  Island,  III,,  December  28, 1894,  at  £p,  m.,  for  dredging  in  Quincy  Bag,  Illinois. 

[AUotmentof  $15,000  made  by  project  approved  Novembers,  1894,  the  same  being  a  diBcretionary  allot- 
ment maile  by  river  and  harbor  act  of  August  17, 1894.] 


No. 

Name  and  address  of  bidder. 

Price  per 

cubic  yard 

dredged  and 

removed. 

Remarks. 

1 

H.  8.  Brown,  Quincy,  HI 

CeTUM. 
13i 
14 
14 

8^ 

Certified  by  a  notary. 
No  certificate. 

2 

3 

Charles  H.  Appletou,  Stillwater,  Minn 

William  A.  Kirk,  Madison,  Iowa 

4 

A.  J.  Whitney,  Rock  Island,  HI 

Accepted,  and  written  contract  made. 

Abstract  of  proposals  received  and  opened  by  Lieut,  Col.  A,  Mackenzie,  Carps  of  Engi- 
neers, at  Bock  Island,  IlL,  April  15, 1896,  at  $  p.  m,,  for  construction  of  dams  and 
shore  protections  between  Muscatine,  Iowa,  and  New  Boston,  III. 

[Allotment  of  $45,000  made  by  project  approved  March  9, 1896.] 


No. 

Name  and  address  of  bidder. 

25,000  cubic  yards 
rock  in  place. 

80,000  cubic  yards 
brush  in  place. 

Grand 

Per  cubic 
yard. 

Total. 

Per  cubic 
yard. 

Total. 

total. 

1 

A.  B.  Teasdale,  CassviUe,  Wis 

$1.18 
1.17 
1.40 
1.34 
1.46 
1.10 
1.24 
1.12 

$29,500 
29,250 
35.000 
3,3,500 
36,250 
29.750 
31,000 
28,000 

CenU. 

•    1? 

20 
60 
70 
38 
19 
13 

$11,400 

11.100 

6.000 

18,000 

21,000 

11.400 

5,700 

3.900 

$40,900 
40.350 
41,000 
51.500 
57,250 

2 

Albert  Kirchner,  Fountain  City,  Wis 

Jacob  Rlchtman,  Fountain  City,  Wis 

Sid.  J.  TmaT.  Hastings,  Minn 

Monroe  St,  Kelly,  Portsmouth,  Ohio 

A.  J.  Whitney,  Rock  Island,  111 

41.150 

James  Short,  St.  Charles,  Mo 

36,700 

8 

Patterson  Bros.,  Keokuk,  Iowa  * 

31,900 

*  Recommended  for  acceptonQO ;  accepted,  and  written  contract  made. 

Abstract  of  proposals  received  and  opened  by  Lieut.  Col.  A.  Mackenzie,  Carps  of  Engineers, 
at  Bock  Island,  III.,  May  14, 1895,  at  2  p.  m. 

ENLARGEMENT  AND  REPAIR  OF  LEVEES  BETWEEN  WARSAW  AND  QUINCY,  ILL. 

[Allotment  of  $85,500  also  made  by  said  act,  the  project  under  this  allotment  having  been  approved 

"  5,  18f "  " 


April  5,  1895.] 


No. 


Name  and  address  of  bidder. 


Hunt  and  Lima 

Lake  district: 

300,000  cubic  vards 

earthwork. 


McManuH  6l  Joyce,  Keokuk,  Iowa ..... 
John  Breheney  ic  Sons,  Keokuk.  Iowa 

T.  S.  Aderholdt,  Friars  Point,  Miss 

Casgrain  6c  McDonald,  Chicago,  111." . . 

R.  M.  Quiglev  &.  Co..  bt.  Louis,  Mo 

Martin  Jennings.  Memphis,  Tenn.  

Kelly  &.  Monroe.  Portsmouth,  Ohio. . . . 

Ed.  Phelan,  Omaha,  Nebr 

R.  H.  McWilliiinis  &  Co.,  Chicago,  111. . 

Samuel  Katz,  Omaha,  Nebr , 

Thompson  &  Gray,  St.  Louis.  Mo 

Jones  6c  Strickler,  Keokuk,  Iowa 

S.  A.  Harrison  6c  Co.,  Milwaukee,  Wis. 

J.  A .  Ware,  St.  Louis,  Mo 

John  J.  McCaughey,  Summit,  111 

M.  H.  King  6c  Co.,  t)eB  Moines,  Iowa. . . 
Mallory,  Cushing  6c  Co.,  Omahn,  Nebr. 
N.  P.  Glann  Cons.  Co.,  Galesburg,  111 . . 

A.  J.  Whitney,  Rock  Island.  Ill 

Penney-Myers  Cons.  Co.,  St  Louis,  Mo, 

Patrick  McDonell,  Duluth,  Minn 

Henry  Hall,  Florence,  Nebr 

C.  H.  Dameron  6c  Bro.,  Huntsville,  Mo. 


Indian  Grave  dls- 
trict:  300,000  cubic 
yards  earthwork. 


Per  cubic 
j-ard. 

Total. 

Per  cubic 
yard. 

Total. 

Cents. 

Cents. 

10.95 

$32,850 

18.75 

$41,250 

13.00 

39,000 

14.00 

42,000 

12.74 

38,220 

12.44 

37,320 

8.95 

•26,850 

10.95 

•82,850 

12.22 

36,660 

1122 

36.660 

12.19 

36,570 

12.89 

88,670 

13.50 

40,500 

13.50 

40.900 

11.50 

34,500 

U.50 

34,500 

13.75 

41.250 

13.75 

41.2S0 

10.50 

31,500 

13.00 

89,000 

18.00 

54,000 

19.50 

58.500 

13.875 

41,625 

15.00 

45,000 

9.19 

27,570 

18.87 

40.286 

11.48 

34,440 

14.75 

44.250 

9.75 

29,260 

10.50 

81,500 

12.45 

37,350 

13.45 

40,850 

14.  UO 

42,000 

15.60 

46.800 

22.50 

67,500 

22.50 

07,500 

9.87 

29,610 

1L87 

85,610 

9.75 

29,250 

U.50 

34.500 

11.23 

33,690 

14.00 

42,000 

16.50 

49^800 

*  Recommended  for  acceptance;  accepted,  and  written  contracts  made. 
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Abstract  ofpropoaaU  received  and  opened  hy  Lieut.  Col,  A.  Mackenzie,  etc. — Continaed. 

[There  is  availftble  for  the  following  works  fh)in  ftppropriation  of  $1,500,000  ina«le  by  the  sundry 
civil  act  approved  March  2,  1895.  for  "improvlDg  Mississippi  River  firom  month  of  Ohio  River  to 


Minneapolis/'  an  allotment  of  $866. 666. 67  made  by  said  act  for  "  improving  Mississippi  River  between 
month  of  Missouri  and  Minneapolis."] 

CONSTRUCTION  OF  DAMS  AND  SHORE  PROTECTIONS  BETWEEN  GENOA  AND 
PRAIRIE  DU  CHIEN,  WIS. 

[Allolment  of  $40,000  made  by  project  approved  April  17. 1895.] 


V/* 

Name  and  address  of  bidder. 

25,000  cubic  yards  ;  25,000  cubic  vards 
rock  in  place.           brush  in  place. 

Grand 

Percubic 
yard. 

Total. 

Percubic 
yard. 

Total. 

total. 

1 

Volncy  A.  Bigelaw.  La  Crosse,  Wis 

$1.08 

1.10 
1.08 
1.20 
1.00 
1.39 
1.50 
1.00 
1.12 

$27,000 

27,500 
27,000 
30,000 
25.000 
34,750 
37,500 
25,000 
28,000 

Genu, 
19 

40 
26 
25 
14 
49 
40 
31 
16 

$4,760 

10,000 
6.500 
6,250 
8.500 
12,250 
10,000 
7,750 
4,000 

$31,750 

37,600 
33,500 
86,250 
28,500 
47,000 

2 

Minn...' *.' .V...- 

3 

A.  B.  Teasdale,  CassviUe,  Wis 

Jacob  Richtman.  Fountain  City,  Wis 

Albert  Kirchner,  Fountain  City,  Wis.* 

Sid.  J.  Tmax,  Hastings,  Minn 

Patterson  Bros..  Keokuk.  Iowa 

47,500 
82,750 

A.J.  Whitney,  Rock  Island,  111 

James  Short,  St.  Charles.  Mo 

82,000 

*  Recommended  for  acceptance;  accepted,  and  written  contract  made. 

CONSTRUCTION  OF  DAMS  AND  SHORE  PROTECTIONS  BETWEEN  DUBUQUE  AND 

CLINTON,  IOWA. 

[Allotment  of  $40,000  made  by  prefect  approved  April  17,  1895.] 


No. 


Name  and  address  of  bidder. 


Volney  A.  Biselow,  La  Crosse,  Wis 

Halvorson,   Richards  Sl  Co.,  Minneapolis, 

Minn 

A.  B.  Teasdale,  Cassville,  Wis 

Jacob  Richtman,  Fountain  City,  Wis 

Albert  Kirchner,  Fountain  City,  Wis.  * 

Patterson  Bros.,  Keokuk,  Iowa 

Sid.  J.  Truax,  Hastings.  Minn 

A.  J.  Whitney,  Rock  Island,  111 

James  Short,  St.  Charles,  Mo 


26,000  cubic  yards 

25,000  cubic  yards 
brush  in  place. 

rook  in  place. 

Percubic 
yard. 

Total. 

Percubic 
yard. 

Total. 

(kntg. 

$1.15 

$28,750 

25 

$6,260 

MO 

27,500 

40 

10,000 

1.16 

29,000 

28 

7.000 

1.20 

30.000 

16 

3,750 

1.00 

25,000 

14 

3,500 

1.10 

27,500 

19 

4,760 

1.50 

37,500 

49 

12,250 

1.00 

25,000 

29 

7,250 

1.15 

28,750 

16 

4,000 

Grand 
total. 


$35,000 

87,500 
86,000 
83,750 
28,500 
82,250 
49.750 
32,250 
82,750 


^  Recommended  for  acceptance ;  accepted,  and  written  contract  made. 


CONSTRUCTION  OF  DAMS  AND  SHORE  PROTECTIONS   BETWEEN  HAMBURG,  ILL., 

AND  CAP  AU  ORIS,  MO. 

[Allotment of  $50,000  made  by  project  approved  April  17, 1895.] 


• 
Name  and  address  of  bidder. 

30,000  cubic  yards 
rock  in  place. 

30.000  cubic  yards 
brush  in  place. 

Grand 

MO, 

Percubic 
yard. 

Total. 

Percubic 
yard. 

Total. 

total. 

1 

KeUv  &.  Monroe.  Portsmouth.  Ohio 

$1.19 

L15 
1.10 
1.10 
1.25 
LIO 
1.10 
.04 

$36,700 

34,500 
33,000 
83,000 
37,500 
33,000 
33,000 
28.200 

Oefiti. 
49 

45 
80 
18 
60 
65 
50 
15 

$14,700 

13,600 
9.000 
6,400 
18.000 
19,500 
15,000 
4,500 

$60,400 

48,000 
42,000 
38,400 
55.500 

2 

Halvorson,  Richards   Sc  Co.,  Minneapolis, 
Minn 

3 

4 

Jacob  Richtman,  Fountain  City,  Wis 

Albert  Kirchner,  Fountain  City,  Wis 

Sid.  J.  Truax  Hastings  Minn 

6 

7 
8 

H.  S.  Brown  &,  T.  8.  Adams,  Quincy,  111 

A.  J.  Whitney,  Rock  Island,  111. 

52,500 
48,000 

James  Short,  St.  Charlei^,  Mo.* 

82,700 

*  Recommended  for  acceptance ;  accepted,  and  written  contract  made. 
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Abstract  of  propoaaU  received  and  opened  by  lAeut.  Col,  A.  Mackenziej  etc, — Con  tinned. 

CONSTBUCTION  OF  DA^SAIO)  SHORE  PROTECTIONS  BETWEEN  CAP  AU  GRIS,  MO.. 
AND  MOUTH  OF  ILLINOIS  RIVER. 

[Allotment  of  $50,000  made  by  prqjeot  approved  April  47, 1896.] 


No 

Name  and  addresi  of  bidder. 

30,000  cable  yards 
rock  in  place. 

30.000  onbio  yards 
brush  in  place. 

Grand 

Per  cubic 
yard. 

Total. 

Per  cubic 
yard. 

Total. 

total. 

1 

KaIIv  Ai  MnnmA  PArtAtnAnfh    Ohio 

$L15 

1.15 
1.10 
1.00 
1.10 
1.00 
1.10 
.87 

$34,500 

34,500 
33,000 
30,000 
88,000 
90,000 
88,000 
26,100 

OefUM. 
44 

45 
25 
16 
75 
60 
60 
10 

$13,200 

13,500 
7,600 
4,800 
22,500 
18,000 
15,000 
3,000 

$47,700 

2 

Minn 

48,000 

3 

Jacob  Rlchtman,  Fountain  City,  Wis 

Albert  Kirchner,  FoanUin  City,  Wis 

Sid.  J.  Traax,  Hastings,  Minn 

40,500 
34.800 
65,500 

H.  S.  Brown  and  T.  S.  Adams,  Quinoy.  111. .. 
A.  J.  Whitney,  Rock  Island,  111. 

48.000 
48,000 

James  Short.  St.  Charles.  Mo.* 

29,100 

*  Recommended  for  acceptance;  accepted,  and  written  contract  made. 


report  of  mr.  j.  d.  dushane.  suprbintendknt. 

United  States  Engineer  Office, 

Rock  Jeland,  III.,  January  30, 1896. 
Major  :  I  have  the  aonor  to  submit  the  following  report  of  operations  under  my 
direction  for  improving  the  Mississippi  River  between  Minneapolis  and  Lake  Pepin 
for  the  calendar  year  ending  December  31, 1894 : 


MINNEAPOUS  TO  ST.  PAUL. 

The  river  and  harbor  act  of  August  17, 1894,  contained  the  following  item  pertain- 
ing to  the  improvement  of  this  part  of  the  river: 

''Improving  the  Mississippi  River  between  the  Chicago,  Saint  Paul,  Minneapolis  and 
Omaha  Railroad  Bridge,  at  St.  Paul,  to  the  Washington  Avenue  Bridge,  at  Minne- 
apolis, fifty-one  thousand  dollars,  which,  together  with  the  unexpended  balance  stand- 
ing to  the  credit  of  this  improvement,  shall  be  expended  under  the  project  or  plan 
to  extend  navigation  from  St.  Paul  to  the  flour  mills  at  Minneapolis,  estimatecl  for 
by  Major  Mackenzie,  ns  appears  by  his  report  made  to  General  Thomas  L.  Casey, 
Chief  of  Engineers,  United  States  Army,  under  date  of  March  first,  eighteen  hun- 
dred and  ninety-four,  by  the  construction  of  lock  and  dam  numbered  two  in  the 
same  project.'' 

Under  project  approved  October  9, 1894,  a  survey  was  made  for  determining  the 
exact  site  of  Lock  and  Dam  No.  2,  and  of  the  land  needed  for  these  works  and  the 
approaches  thereto.  The  survey  was  extended  from  the  site  of  the  works  to  the  upper 
limit  of  the  fiat  above  the  Washington  Avenue  Bridge  in  order  to  ascertain  the  extent 
of  overflow  of  land  due  to  backwater  from  the  dam  at  high  water.  A  transit  line 
and  level  were  run  on  each  side  of  the  river.  The  survey  was  begun  November  5 
and  completed  December  14, 1894.  The  notes  and  maps  are  being  worked  up  in  the 
office.    Mr.  Rafus  Cook  had  charge  of  the  field  work. 

Plans  and  estimates  will  be  prepared  during  the  winter  for  commencing  the  con- 
struction of  the  foundation  of  Lock  No.  2  during  1895,  if  the  available  Ainds,  after 
acquiring  the  necessary  lands,  are  sufficient  for  the  completion  of  that  part  of  the 
work. 

Up  to  the  close  of  the  calendai  year  nothing  had  been  done  toward  acquiring  the 
lauds  at  the  site  of  the  lock  and  dam. 

The  cost  of  surveys,  etc.,  during  the  year  was  $2,113.36. 

ST.  PAUL  TO  LAKE  PEPIN. 

Under  projects  approved  May  8, 1893,  and  August  31,  1894,  work  of  building  dams 
and  shore  protections,  and  of  dredging  channels,  was  continued  between  St.  Paul 
and  Lake  Pepin  by  day  labor  and  use  of  Government  plant.  Materials  were  secured 
by  formal  contract  and  by  purchase  in  open  market. 
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Building  dams  and  shore  proUctlona. — ^Work  was  resumed  September  10,  1894.  in  the 
Ticinity  of  Diamond  Blnn,  on  the  construction  of  a  series  of  brush  and  rock  wing 
dams  to  rectify  the  channel,  and  on  shore  protections  to  protect  caving  banks.  Tow- 
boat  Fury  and  launch  Emily  were  used  for  towing  material  on  United  States  barges. 
Dams  9  to  24c,  inclusive  (sheet  9*),  were  built,  all  oeing  finished  to  a  height  of  5  feet 
above  low  water  of  1864.  Directly  opposite  Diamond  Blutf,  1,743  linear  feet  of  shore 
protection  39  feet  in  width  was  built.  On  the  left  bauk  a  shore  protection  5,120 
feet  in  length  and  of  72  feet  average  width  was  built,  extending  from  Dam  17  (sheet 
9)  to  the  mouth  of  the  Trimbelle  River ;  and  below  the  month  of  the  Trimbelle  River, 
2,200  linear  feet  of  shore  protection  46  feet  in  average  width  was  built.  All  shore 
protections  were  carried  to  the  top  of  the  bank,  generally  about  10  feet  above  low 
water  of  1864. 

The  object  of  the  dams  built  at  Diamond  Bluff  was  to  prevent  the  channel  from 
being  crowded  down  against  the  large  rock  patch,  which  was  threatened  by  a  mov- 
ing bar  above,  and  to  correct  the  direction  of  the  channel  at  the  crooked  and  shoal 
crossing  above  town,  where  for  a  number  of  years  much  trouble  has  been  encoun- 
tered bv  boats  and  rafts  at  low  stages  of  water. 

Repairs  were  made  to  the  Stockholm  Harbor  Pier  (sheet  12)  by  placing  256.8  cubic 
yards  of  riprap  rock  around  the  end  and  sides  of  the  pier  to  replace  rock  which  had 
settled  away  and  to  protect  the  exposed  timber  crib  from  the  action  of  drifting  ice. 

The  following  prices  were  paid  for  materials  on  United  States  barges :  Bv  formal 
contract  made  in  1893,  for  brush,  per  cubic  yard,  29^  cents;  by  open  market  pur- 
chase :  For  brush,  per  cubic  yard,  2o  cents ;  for  rock,  per  cubic  yard,  47}  cents. 

Several  additional  dams  will  be  re(]^uired  to  complete  the  series  at  Diamond  Bluff; 
works  of  improvement  should  be  built  at  Sturgeon  Slough  and  at  Prescott.  The 
following  series  of  dams  should  be  extended :  At  Morgans  Bar ;  at  Smiths  Bar ;  above 
Hastings ;  in  the  vicinity  of  Islands  14  and  15 ;  at  Robinsons  Rocks,  and  at  the 
Stock  Yards.  Shore  protections  should  be  extended  at  Pigs  Eye,  Grey  Cloud,  and 
Island  19.  Much  of  the  above  work  could  be  done  advantageously  at  a  moderately 
high  stage  of  water. 

Operations  were  discontinued  for  the  season  November  12,  and  the  entire  fleet  was 
laid  up  in  the  winter  harbor  at  Boulanger  Slough,  excepting  towboat  Fury^  launch 
Emilyf  quarter  boat  21,  and  barges  126  and  127,  which  were  taken  to  South  Stillwater 
for  repairs,  where  the  Fury  and  Fmily  were  hauled  out  on  the  ways  November  13. 

Dredging  channels. — Suction  dredge  No.  14,  having  been  put  in  readiness  for  work 
at  Keokuk  during  the  early  part  of  the  season  and  delivered  at  Red  Wing  for 
service  August  10,  was  employed  in  dredging  channels  as  follows : 

At  Sturgeon  Slough  the  dredge  worked  from  August  14  to  September  7  in  cutting 
through  a  sand  bar  which  during  the  prevailing  low  stage  of  water  formed  a  very 
shoal  crossing.  A  channel  at  least  4^  feet  deep  at  low  water  of  1864, 100  feet  wide,  and 
300  feet  long  was  made.  The  sand  pumped  from  this  channel  was  conveyed  through 
about  350  feet  of  12-inch  iron  pipe  to  a  small  lake  beyond  the  right  bank  of  the  river. 

Above  Diamond  Bluff,  between  September  8  and  ^,  a  temporary  channel  was  cut 
through  the  upper  end  of  a  sand  bar  which  formed  a  very  crooked  and  difficult 
crossing.  The  sand  pumped  from  this  bar  was  conveyed  through  about  400  feet  of 
pipe  to  a  pocket  behind  a  dry  bar  near  the  left  bank  of  the  river.  From  October  8 
to  November  2  dredging  was  continued  at  the  same  bar  in  the  direct  line  of  the  pro- 
posed rectified  channel;  the  material  pumped — sand  and  sawdust — was  conveyed 
through  about  350  feet  of  pipe  toward  the  right  bank  and  deposited  between  the 
dams  which  were  being  built  at  this  time. 

On  November  3  the  dredge  was  moved  to  a  gravel  bar  near  the  right  bank  above 
Diamond  Blnff,  where  pumping  sand  and  gravel  and  raising  bowlders  with  grap- 
pling hooks  were  undertaken.  This  work  was  discontinued  (uncompleted)  Novem- 
ber 5,  owing  to  the  cold  and  threatening  weather.  The  dredging  plant  was  laid  up 
November  7  in  Boulanger  Slough. 

Much  loss  of  time  was  occasioned  by  passing  boats  and  the  partial  failure  of  the 
worn-out  hose  which  was  used  and  by  the  breakage  of  the  pump  shaft.  From  Sep- 
tember 23  to  October  6  dredging  was  suspended  owing  to  the  utter  failure  of  the 
suction  hose — the  new  hose,  which  was  ordered  on  August  18,  not  having  been 
received  until  October  6.  Dredge  No.  14  was  in  service  89  days,  and  in  operation 
(pumpinfi^)  315  hours. 

Cost  of  dredging  during  the  season  was  $4,118.49. 

•  Sheet  numbers  are  those  of  the  general  maps,  survey  of  1878-79. 
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List  of  works  accompUshedf  and  of  materials  used,  during  the  season  of  1894  between  St. 

Paul  and  Lake  Pepin. 


Dimensions. 

Material. 

Designation. 

Height 
Length,    above  low 
j  water.  1894. 

Kock. 

Brush. 

Sheet  9: 

Shore  protection,  rieht  bank,  opposite  IMamond  Bluff. . 

Shore  protection,  left  bank,  above  Trimbelle  River 

Shore  protection,  left  bank,  below  Trimbelle  Biver 

Dam  9 

Feet. 
1,743 

Feet. 

Oil.  ydi. 

2,487.7 
11.209.6 

3. 574. 9 
636.2 
244.9 
553.5 
714.7 

1.204.6 
811.4 
770.4 
531.6 
216.5 
276.1 
349.4 
640.1 
709.4 
119.2 
494 
941.6 

256.8 

Ou.yds. 
1,009 

5,120 
2,200 
75 
160 
275 
530 
706 
640 
500 
340 
130 
110 
210 
870 
535 
174 
294 
470 

5' 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

8,504.4 

2,3942 

824.6 

Bam  10 

1.218.6 
749.5 

Dam  11 

Daml2 .       .  -. 

3,020.8 
3,694 
3,003.5 
1. 785. 8 
1  623.6 

Dam  13 

Dam  14 

Dftmi5 ,   .,, 

Daml6 

Tkftini7    - .,   , 

'  478. 7 

Dam  18 

708.9 

Dam  19 

1,359.6 

Dam20 

2,062.8 
2,172.1 

Pftm2l 

Dam  22 

475.7 

Datn23 ...   

1,922.2 
3,312 

Dam  24 

Sheet  12: 

Kenairs  to  Stockholm  Harlwr  Pier 



Totol 

26,642.6 

40,319.5 



Finanoial  statement  for  work  of  improving  the  Mississippi  River  between  St.  Paul  and 
Lake  Pepin  during  the  calendar  gear  1894. 

Amount  expended  in  field  dnring  the  calendar  year  1894  (from  distribution 

aheets) , $39,088.02 

Add  coat  of  material  from  1893 294. 81 

Total 39,382.83 

Deduct  retaine<l  percentage  of  1893 719.  26 

Net  cost  of  field  work 38,663.57 

Add  qnota  of  general  superintendence  and  office  expenses 882. 48 

Add  for  use  and  deterioration  of  plant 2, 927. 40 

Total 42,473.45 

Materials  pnt  in  works : 

Rock cubic  yards..       26,642.9 

Brush '.do 40, 319. 6 

Total do....      66,962.4 

Average  cost  per  cubit  yard — 

For  materials  on  barges $0. 334 

For  towing  and  putting  in  place .  243 

For  general  superintendence  and  office  expenses .  013 

For  plant .  044 

Average  cost  per  cnbic  yard  in  place .  634 

I  take  pleasure  in  referring  to  the  able  services  of  Mr.  H.  E.  Clark,  overseer,  who 
was  in  immediate  charge  of  this  work. 

SMITHS  BAR  TO  LAKE  PEPIN. 

This  work  was  continued  under  the  project  approved  May  8,  1893,  and  a  contract, 
dated  August  8, 1893,  with  Jacob  Kichtman  for  the  construction  of  shore  protectioua 
between  Smiths  Bar  and  Lake  Pepin,  at  $1.20  per  cubic  yard  for  rock  and  40  cents 
per  cubic  yard  for  brush  in  place. 

Operations  were  resumed  June  13, 1894,  and  the  contract  was  completed  July  31. 

Below  the  month  of  Sturgeon  Slough  (sheet  9),  on  the  right  bank,  5,160  linear  feet 
of  shore  protection  of  an  average  width  of  42  feet  were  built;  and  on  the  left  bank, 
opposite  the  head  of  Island  25,  there  were  built  920  linear  feet  of  shore  protection  of 
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an  average  width  of  44|  feet,  extendinff  f^om  the  protection  of  1892  to  Cloeing  Dam  2 
(sheet  10). 
Mr.  Q.  C.  Sanle2,  overseer,  continued  to  give  this  work  ezcelleut  supervision. 

lAti  of  workB  coiutruettd  and  of  wuUeriah  used  during  the  season  of  1894  under  contract 
mtk  Jaoob  Richtman  behseen  Smiths  Bar  and  Lake  Pepin. 


DeaigDation. 


Sheets:  Shore  protection,  right  bank,  at  Storgeon  Bend. 
Sheet  10:  Shore  proteotioo,  left  baDk,  oppoeite  laland  25. . 

Total 


Length. 

Materials. 

Bock.        Brnsiu 

Feet. 
5,160 
020 

Ou.yds. 
0,106.0 
1,326 

Cu.ydt. 
6,125.8 
1,182.7 

6,080 

10, 522. 0 

7,268.6 

Ftnaneial  statement  for  work  between  Smiths  Bar  and  take  Pepin  performed  under  con- 
tract during  seasons  of  189S  and  1894, 

Amount  paid  contractor 143,971.84 

Add  cost  of  local  inspection 1,060.98 

Add  quota  of  general  superintendence  and  office  expenses 1,  111.  15 

Total 46,143.97 

Materials  put  in  works,  1893  and  1894: 

Eock cubic  yards..      30,062.8 

Brush do....      19,681.2 

Total 49,764.0 

Average  cost  per  cubic  yard  in  place $0. 927 

8URVKYS. 

A  series  of  ten  gauges  was  established  between  Minneapolis  and  St.  Paul,  and 
gauge  readings  were  taken  at  frequent  intervals  for  the  purpose  of  determining  the 
elevations  of  the  water  surface  at  these  ]N>ints  between  high  and  low  water.  The 
observations  were  begun  May  20, 1894,  when  the  U.  8.  Engineer  gauge  at  St.  Paul 
read  11.5  feet,  and  were  continued  until  August  7,  when  the  water  surface  stood  at 
0.16  on  the  same  gauge.  The  river  fell  to  0.25  feet  below  the  zero  of  this  gauge  on 
Angust  9,  hot  no  observations  were  taken  above  St.  Paul. 

A  continuous  detailed  survey  of  the  river  was  made  from  Hastings  to  Lake  Pepin 
July  16  to  August  18.  A  transit  line  was  measured  the  entire  distance — 31  miles,  6^ 
miles  of  stadia  lines  were  run  locating  side  sloughs,  and  835  lines  of  soundings  were 
taken.  A  sufficient  number  of  permanent  monumen  ts  were  placed  to  enable  detached 
portions  of  the  survey  to  be  easily  retraced. 

The  following  ^nge  readings  observed  are  believed  to  be  the  lowest  on  record : 

St.  Paul,  U.  S.  Engineer  gauge,  August  9, 1894, 0.25  below  zero. 

Hastings,  U.  S.  Engineer  gauge,  August  6, 1894, 0.77  below  zero.    . 

Red  Wing,  U.  S.  Engineer  gauge,  August  7, 1894, 0.42  below  zero. 

Zero  on  tne  above  gauges  indicates  the  accepted  low  water  of  1864. 
Very  respectfully,  your  obedient  servant, 

J.  D.  DuShane,  Superintendent, 

Mflj.  A.  Maokenzik, 

Corps  of  Engineers, 


report  op  mr.  w.  a.  thompson,  superintendent. 

Unfted  States  Engineer  Office, 

Rock  Island,  III,,  January  5,  1895, 
Major:  I  have  the  honor  to  submit  the  following  report  of  operations  for  improve- 
ment of  the  Mississippi  River  in  the  division  in  my  local  charge  for  the  calendar 
year  ending  December  31,  1894: 

STOCKHOLM  HARBOR,  IN  LAKE  PEPIN. 

Some  slight  repairs  were  made  to  the  deck  of  the  pier  by  tbe  crew  of  the  snag  boat  - 
General  Barnard  and  257  cubic  yards  of  rock  were  placed  along  the  side  of  the  pier 
to  strengthen  the  foundation. 

The  cost  of  the  above  work  was  about  $300. 
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REEDS  LANDING  TO   GENOA. 

(a)  Congiruetion  of  dams  and  shore  protection. — The  improvemeDt  of  this  section  of 
the  river — 95  miles  in  length — by  construction  of  dams  and  shore  protection  was 
carried  on  under  projects  approved  September  19,  1893,  and  August  31,  1894.  Work 
during  the  season  was  performed  by  hired  labor  and  use  of  government  plant  with 
the  exception  of  a  few  barges  hired  from  private  parties  as  the  necessities  of  the 
work  required.  Towboat  Alert  and  launches  Ada  and  Elsie  were  used  for  towing. 
Material,  loaded  on  United  States  barges,  was  purchased  as  follows :  Sand  rock  at 
53  cents  per  cubic  yard,  under  formal  written  contract ;  by  purchase  in  open  market 
under  puolic  notice  of  ten  days  and  sealed  proposals,  sand  rook,  at  42  and  45  cents 
per  cubic  yard,  lime  rock  at  50  and  55  cents  per  cubic  yard,  and  brush  at  19f  and 
19^(h  cents  per  cnbic  yard.  Sand  rock  at  45  cents  per  cubic  yard,  lime  rock  at  50, 
60, 62,  and  63^  cents  per  cubic  yard,  and  brush  at  22  cents  per  cubic  yard  were  bought 
in  open  market,  without  sealed  proposals. 

Material  left  on  hand  at  close  of  season  of  1893  and  used  during  season  of  1894 : 
Brush,  2,284.5  cubic  yardj  at  24|  cents  per  cubic  yard. 

The  first  work  done  in  this  stretch  of  the  river  was  in  the  vicinity  of  Chimney 
Rock,  about  half  way  between  Minneiska  and  Fonntain  City.  The  construction  of 
a  series  of  wing  dams  from  the  east  bank  of  the  river  was  commenced  late  in  the 
fall  of  1893.  but  owing  to  the  early  closing  of  navigation  the  work  was  necessarily 
left  unfinisned.  Trouble  for  navigators  was  to  be  expected  unless  the  plan  for  the 
permanent  improvement  could  be  carried  out  before  the  river  fell  to  its  ordinary  sum- 
'  mer  stage.  Preparations  were  made  during  the  spring  for  resuming  work  as  soon  as 
possible  after  the  river  had  receded  to  a  proper  sta^e.  The  fleets  m  the  harbors  at 
La  Crosse  and  Fountain  City  were  thoroughly  repaired,  and  on  June  28  both  fleets 
were  taken  to  Chimney  Rock,  where  the  construction  of  the  dams  was  commenced, 
work  being  continued  until  August  13,  when  operations  were  suspended  on  account 
of  a  more  urgent  need  of  work  at  other  parts  of  the  river.  Work  at  the  bars  in 
vicinity  of  Chimney  Rock  was  resumed  October  22  and  carried  on  until  November 
10,  when  the  boats  and  barges  were  taken  to  winter  quarters.  During  the  latter  part 
of  the  season  dredge  Vulcan  was  used  to  facilitate  the  improvement.  The  opera- 
tions of  this  dredge  are  given  further  on.  The  result  in  the  improvement  work  in 
the  vicinity  of  Chimney  Rock  is  very  satisfactory.  The  width  of  the  river  at  less 
than  a  4-foot  stage  has  been  reduced  to  about  800  feet  where  before  it  was  from  1,600 
to  2,600  feet  wide.  Just  before  the  improvement  the  steamboat  channel  was  narrow 
and  shoal  at  low  stages  and  very  crooked ;  it  is  now  wide  and  straight  and  deep 
enough  at  the  lowest  ntagesfor  the  largest  class  of  steamboats  on  the  Upper  Missis- 
sippi River.  The  work  performed  at  Chimney  Rock  during  the  season  of  1894  con- 
sisted in  the  construction  of  one  closing  dam  and  ten  wing  dams,  aggregating  in 
length  8,434  feet. 

During  the  months  of  July  and  August  the  river  fell  to  a  very  low  stage  and  was 
ower  at  many  places  than  ever  before  recorded.  The  bars  which  presented  the 
most  serious  trouble  to  navigators  between  Reeds  Landing  and  Genoa  were  as  fol- 
lows: Below  Alma,  Mount  Vernon,  Head  of  Blacksmith  Slough,  Mount  Trempealeau, 
La  Moille,  and  Brownsville.  There  was  for  a  time  less  than  3  feet  of  water  in  the 
steamboat  channel  at  each  of  these  bars.  At  most  of  these  places  but  little,  if  any, 
improvement  work  had  previously  been  done. 

When  these  bars  first  became  troublesome  it  was  not  considered  advisable  to  stop 
work  entirelv  at^  Chimney  Rock,  but  on  August  7  a  part  of  the  fleet  at  Chimney  Rock, 
consisting  of  launch  Elaie,  six  barges,  one  quarter  boat,  one  grasshopper,  and  one 
building  boat,  was  detached  and  sent  to  the  bar  below  Alma.  Wing  Dams  22  and  23 
(sheet  15),  commenced  in  1893,  were  raised  and  extended  to  the  full  length  given  in 
the  approved  project.  Wing  Dam  24  (sheet  15),  from  Minnesota  shore,  1,270  feet 
below  Dam  23,  was  also  built.  The  total  length  of  these  dams  is  1,199  feet.  They 
were  all  built  to  a  height  of  4  feet  above  low  water  of  1864,  and  a  good  permanent 
channel  was  secured  through  this  bar. 

The  above  work  was  completed  August  29  and  the  fleet  taken  to  Mount  Vernon. 
At  this  bar  Wing  Dam  4  (sheet  16)  was~raised  and  strengthened ;  Wing  Dams  25  and  26 
were  built  from  Minnesota  shore,  above  Wing  Dam  4,  and  Wing  Dams  29  and  30,  also 
from  Minnesota  shore,  were  built  below  Dam  4.  Old  Trailing  Dam  3  (sheet  16)  was 
extended  1,500  feet.  Two  wing  dams  were  built  from  the  west  side  of  the  trailing 
dam.  All  of  these  dams  were  built  to  a  height  of  4  feet  above  low  water  of  1864, 
and  by  the  construction  of  same  the  river  was  reduced  in  width  to  800  feet.  A  good 
steamboat  channel  was  secured  as  a  result  of  this  reduction  in  width,  and  no  more 
trouble  for  navigation  is  expected  at  Mount  Vernon  Bar.  The  total  length  of  the  six 
new  wing  dams  and  the  trailing  dam  is  5,053  feet.  The  work  at  Mount  Vernon  was 
completed  October  22,  and  the  fleet  was  then  moved  back  to  Chimney  Rock,  where 
it  was  employed  until  the  close  of  the  season,  as  mentioned  before  in  this  report. 

The  fleet  that  was  used  at  Chimney  Rock  until  August  13  was  moved  to  Mount 
Trempealeau  Bar.    The  work  of  constructing  a  series  of  wing  dams  from  the  right 
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bank  was  commenced  Angnst  14,  and,  with  the  assistance  of  dredge  VuloaHf  a  good 
channel  was  made  through  this  bar  in  a  very  short  time.  As  more  or  less  trouble  had 
been  experienced  by  steamboat  men  for  years  at  this  bar  and  at  La  Moille  Bar,  it  was 
thought  best  to  do  the  work  on  tlie  line  as  proposed  in  the  approved  project.  Accord- 
ingly, nine  wing  dams  were  constructed  from  the  right  bank  of  the  river  in  the  vicinity 
of  Mount  Trempealeau  and  La  Moille,  one  wing  dam  from  the  west  side  of  the  head 
of  Island  79,  opposite  La  Moille,  and  four  wing  dams  from  the  west  side  of  Island  78. 
By  these  means  the  river  was  coniined  at  low  stages  for  a  distance  of  about  2  miles 
to  a  width  of  about  800  feet,  and  a  good  permanent  channel,  deep  enough  for  steam- 
boats at  low  stages  of  water,  was  secured.  The  work  of  protecting  the  bead  of  Island 
78  was  commenced,  but  not  completed. 

Total  length  of  dams  at  Mount  Trempealeau  and  La  Moille  bars,  7,820  feet;  all 
built  to  a  height  of  4  feet  above  low  water  of  1864.  Length  of  shore  protection  at 
head  of  Island  78,784  feet. 

On  September  25  the  work  of  improving  the  river  in  vicinity  of  Blacksmith  Slousb 
and  Homer  Chute  was  commenced.  In  accordance  with  the  approved  project  Black- 
smith Slough  was  closed  and  thechannel  forced  down  Homer  Chute  along  the  Minnesota 
shore.  In  addition  to  the  dam  closing  Blacksmith  Slough,  four  wing  dams  were  built 
from  the  Wisconsin  shore  above  the  slough,  and  t^regulate  the  channel  through 
Homer  Chute  eight  wing  dams  were  built  out  from  the  west  side  of  Blacksmith  Island 
and  two  wing  dams  from  the  Minnesota  shore  opposite  the  foot  of  Blacksmith  Island; 
and  to  straighten  the  channel  below  Blacksmith  Slough  two  wing  dams  were  built 
from  the  Wisconsin  shore.  These  dams  were  built  to  a  height  of  from  3  to  4  feet 
above  low  water  of  1864.  The  dam  across  Blacksmith  Slough  was  not  completed. 
The  Wisconsin  shore  above  the  closing  dam  was  protected  for  a  distance  of  about 
500  feet.  The  shore  protection  put  in  by  the  Chicago,  Milwaukee  and  St.  Paul  Rail- 
way Company  was  repaired  where  damaged  by  the  dredge  in  removing  obstructing 
points  above  Minneowa.  The  total  length  of  the  dams  built  in  vicinity  of  Black- 
smith Island  is  8,765  feet,  and  length  of  shore  protection  is  715  feet. 

On  November  10  all  work  of  improvement  between  Reeds  Landing  and  Genoa  was 
suspended  and  the  fleet  put  in  winter  ouarters.  One  thousand  six  hundred  and  two 
and  three-tenths  cubic  yards  of  brush  were  left  on  hand  at  close  of  season  and 
banked  in  Fountain  City  Bay. 

List  of  works  constructed  and  repaired,  and  of  materials  used,  during  the  season  of  2894, 
between  Reeds  Landing  and  Genoa, 


Desigoation. 


Sheet  15: 

Wing  Dam  22,  commenced  1893. . . . 

Wing  Dam  23,  commenced  1893 — 

Wing  Dam  24 

Sheet  16: 

Trailing  Dam  3,  extension 

"Wiag  Dam  4,  raised  and  extended 

Wing  Dam  12.  commenced  1803. . , 

Wing  Dam  14 

Wing  Dam  15,  commence<l  1893  . . 

Wing  Dam  18 

Wing  Dam  19,  not  completed 

Wing  Dam  20 

Wing  Dam  21 

Wing  Dam  22 

Wing  Dam  23,  notconipleted 

Wing  Dam  24 

Wing  Dam  25 

Wing  Dam  28 

Wing  Dam  27 

Wing  Dam  28 

Wing  Dam  29 

Win  g  Dam  30 

CloelngDamlT 

Sheet  18: 

Wing  Dam  48 

Wing  Dam  50 

Wing  Dam  51,  L-shaped 

Wing  Dam  52 

Wing  Dam  53 

Wing  Dam  54 

Wing  Dam  55 

Wing  Dam  56 

Wing  Dam  57 


Dimensions. 

Material. 

Length. 

above  low 
water  1864. 

Rock. 

Brash. 

FeH. 
804 

Feet, 

Cu.  yds. 
309.9 

Ou.yds. 
1,267.1 

630 

1,094.5 

5,539.2 

265 

809 

4.725.8 

1,500 

926.2 

2,672.3 

665 

838.6 

2,476.2 

1,700 

1, 439. 7 

6,475.6 

430 

862.5 

4.808.1 

1,800 

1, 174. 7 

5,378.1 

230 

424.9 

1,840.3 

710 

1,596,6 

5,307.2 

450 

718.2 

2.242.6 

350 

512.9 

8.635.9 

660 

1.469.7 

4,262.8 

790 

1,325.8 

5,493.1 

400 

574.7 

1,953.7 

610 

1.168.8 

5,230.2 

335 

820.1 

3,413.2 

308 

&i8.9 

1.919.3 

350 

659.2 

3, 457. 7 

870 

1,189.1 

4,265.6 

1,080 

1,484.6 

5.959.9 

914 

1,733.1 

6.986.3 

510 

639.3 

3.462.8 

520 

983.4 

6,571.9 

1,210 

1,202.6 

9.895.2 

840 

473.2 

3,552 

780 

152 

749.4 

520 

426.9 

2,135.3 

350 

3 

621 

3, 552. 3 

500 

3 

256.3 

1,487.5 

170 

3 

393.8 

1.554.4 
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List  of  works  constructed  and  n^aired,  and  of  materials  used,  eto.— Cpntinned. 


DesignatioB. 


Dimensiona. 


Length. 


Height 
above  low 
water  IMi. 


Materlala. 


Rook.       Brash. 


Sheet  18— Contuiae4. 

WingBamSS,  L.8hape<l 

WiDgDamSfi 

Wing  Dam  00 

Wing  Dam  61 .* 

ClosiDgDum  l.notciiQipleted 

Shore  protection,  east  end  Dam  I,  Blacksmith  Slongh . . . 

Shore  protection,  west  end  Dam  1,  Blacksmith  Slough. 

Shore  protection,  head  of  Blacksmith  Slough 

Chicago,  Milwaukee  and  St.  Paul  K.  K.  embankment, 

repMred 

Sheet  19: 

Wing  Dam  19,  L-shaped 

Wing  Dam  20 • 

Wing  Dam  21 

Wing  Dam  22 

Wing  Dam  23 

Wing  Dam  24 

Wing  Dam  25 

Wing  Dam  26 

Wing  Dam  27 

Wing  Dam  28 

Wing  Dam  29 

Wing  Dim 30 

Wing  Dam  31 

Wing  Dam  32 

Wing  Dam  33 

WingD»ra34 

Wing  Dam  35 

Shore  protection  Island  78,  not  completed 


Fsst. 
580 
210 
210 
270 
500  I 
385  , 
130  i 
200  I 


Feet. 


1,100 
1,380 
760 
600 
720 
720 
240 
700 
120 
120 
540 
290 
390 
UO 
470 
525 
800 
784 


4 

4 

4 

4 

4 

4 

4 

*l 

4  '< 

4 

4  ! 

4 

4 

4 

4 

4 

4 


€fu.vds. 
hi&i 
384.2 
82.7 
620.5 
1,561.1 
432 
221.0 
324 

34.9 

1.137.2 

1,521.7  ! 

1,200.5  I 
667.3 
763.8 
603.7 
202.4 

1,198.2 
149.2 
126.3 
187.9 
274.7 
83.1 
151.8 
754.4 
712.9 
747.1 
284 


Ou.yds. 
4.833.1 
1,531.1 

046.6 
2.206.2 
5.821.1 

703.8 

451 

067.8 


To'al 1  42,122.7     184,214.8 


.1 


4.500.6 

5,566.4 

6.831 

2.030.7 

2.756.5 

1,621.3 

1.607.4 

5,22& 

1,029.0 

361.6 

095 

754.7 
1,164.0 

671 
2.934.3 
3,770.4 
3,831  3 

012.6 


Financial  statement  for  the  work  of  building  dams  and  shore  protection  between  Seeds 
Landing  and  Genoa,  performed  by  hired  labor  during  season  of  1894, 

Amount  expended  in  field  daring  calendar  year  1894,1688  $372.82,  retained 

percentage  of  1893  (from  distribntion  8heet8) $101, 678. 94 

Less  cost  of  material  on  hand  December  31,  1894 316.46 

101,362.48 
Addco8t  of  material  on  hand  January  1, 1894 559.70 

Net  cost  of  field  work 101,922.18 

Add  0  uota  of  general  superintendence  and  office  expenses 2, 338. 62 

Add  ror  use  and  deterioration  of  plant 7,326.24 

Total 111,587.04 

Material  put  in  works: 

Rock cubic  yards..        42,122.7 

Brush do....      184,214.8 

Total do....      226,387.5 

Average  coet  per  cubic  yard : 

On  barges $0,276 

For  towing  oud  putting  in  place .  174 

For  general  superintendence  and  office  expenses .  010 

For  plant 033 

Average  cost  per  cubic  yard  in  place .493 

(()  Dredging. — Towboat  J.  G.  Parke  towed  dredge  Vulcan,  two  dump  boats,  and 
one  coal  boat  from  Alton  to  Mount  Trempealeau,  reaching  that  place  August  17. 
At  this  time  a  series  of  wing  dams  was  being  constructed  irom  the  Minnesota  shore 
in  vicinity  of  this  bar,  and  to  facilitate  the  opening  of  a  channel  for  steamboats  and 
raft«  the  dredge  was  employed  from  August  18  to  August  24  in  "casting"  the 
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material  dredged  from  the  proposed  channel.  This  material  was  carried  awajr  hy 
the  increased  velocity  yf  the  current,  caused  by  the  dams  decreasing  the  widA  of 
the  river.  On  August  24,  a  channel  sufficiently  wide  and  deep  for  the  passage  of 
steamboats  having  been  made,  the  dredge  was  taken  to  the  right  bank  of  the  river 
above  Minneowa  to  remove  two  obstructing  rock  points  extending  into  the  river 
from  the  railroad  embankment,  lliis  work  was  completed  Angnst  29,  and  the  work 
of  removing  the  two  temporary  dams,  Nos.  44  and  45  (sheet  18),  below  the  lower 
Winona  bridge  was  commenced  but  as  the  dredge  was  needed  at  Chimney  Rock  it 
was  taken  there  August  31,  before  the  dams  were  entirely  dug  out.  On  September 
4  the  towboat  */.  G.  Parke  returned  to  Alton  and  the  raft  boat  Verne  Mac  was  hired  to 
take  her  place  as  a  tender  to  the  dredge.  The  dredge  was  employed  at  the  bar  in 
the  vicinity  of  Chimney  Rock  the  remainder  of  the  season.  Most  of  the  material 
dredged  was  ''cast"  and  carried  away  by  the  swift  current. 

On  November  3  the  dredge  and  dump  boats  wei*e  put  into  Fonntain  City  Bay  for 
the  winter.  On  November  10  the  tender  was  taken  to  Alma  and  turned  over  to  her 
owner. 

GENOA  TO  PRAIRIE  DU  CIIIEN. 

The  work  in  this  section  of  river,  49|  miles  in  length,  was  carried  on  under  two 
contracts.  Ilie  work  principally  consisted  of  the  construction  of  closing  dams 
across  side  chutes  to  confine  the  water  to  one  channel  at  low  stages. 

FHrst  contract— Under  project  of  May  8, 1893,  and  allotment  or  $50,000,  a  contract, 
dated  August  7,  1893,  was  entered  into  with  Bigelow  &,  Teasdale  for  the  construc- 
tion of  rock  and  brush  dams  and  shore  protection,  at  $1.14  per  cubic  yard  for  rock 
in  place  and  40  cents  per  cubic  yard  for  brush  in  place,  iterations  in  1893  were 
commenced  August  18  and  carried  on  until  November  14,  the  close  of  navigation. 
Work  was  resumed  April  2,  1894,  and  continued  to  May  1,  when  the  contract  was 
completed.  In  1894  Closing  Dam  1  (sheet  25)  was  built  from  foot  of  Island  138  to 
head  of  Island  139,  and  is  situated  about  2^  miles  below  Victory.  The  head  of 
Island  139  was  protected  for  a  distance  of  about  300  feet.  Closing  Dam  9  (sheet  28) 
was  built  from  Island  161  to  200  feet  below  the  head  of  Island  163,  across  "Big 
Snck  Off."  Closing  Dam  10  (sheet  28)  was  built  across  small  slough  about  1  mile 
above  Dam  9. 

lAst  of  works  constructed  and  of  materials  used  during  season  of  1894  under  contract 
with  Bigelow  cf  Teasdale  between  Genoa  and  Prairie  du  Chien. 


Designation. 


Dimensions. 


Heiffbt 
Length,    abovelow 
water,  ISSi. 


Material. 


Rock.       Brnsb. 


Sheet  25: 

Cloning  Daml 

Shore  protection,  head  Island  130 

Sheet  28: 

Closing  Dam  0,  across  Big  Suck  Off. . 

Closing  Dam  10 


Feet. 
318 
300 

5S5 
250 


Feet. 


Ou.yds. 

2,232.4 

610.3 

1,008.8 
736.4 


Ou.yde. 

4,013.1 

876.8 

« 

2,000.3 

875.5 


Total. 


5,406.0 


8,255.7 


Mr.  Louis  Shaw  was  inspector  in  local  charge  of  the  work  under  contract  with 
Bigelow  &  Teasdale  in  1894. 

Financial  statement  for  work  between  Genoa  and  Prairie  du  Chien  performed  under  con- 
tract with  Bigelow  <f  Teasdale  in  1893  and  1894  (entire  contract). 

Amount  paid  contractors $41, 928. 97 

Cost  of  local  inspection,  etc 1, 214. 39 

Add  quota  of  general  superintendence  and  office  expenses 1, 078. 68 

Add  plant  charge 82.40 

Total 44,304.44 

Material  put  in  works,  1893  and  1894 : 

Rock cubic  yards..  26,003.4 

Brush do....  30,712.7 

Total do....  56,716.1 

Average  cost  per  cubic  yard  in  place $0. 781 
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Second  contract—Undev  project  of  Angnst  21, 1894,  and  allotmeDt  of  $40,000,  a  con* 
tract,  dated  October  18,  1894,  was  entered  into  with  Albert  Kirchner^  of  Fountain 
City,  Wi.<«.,  for  the  construction  of  rock  and  brush  dams  and  shore  protection  at  $1 

8er  cubic  yard  for  rock  in  place  and  39  cents  per  cubic  yard  for  brush  in  place, 
•perations  were  commenced  October  15  and  carried  on  until  the  close  of  navigation, 
November  9.  The  works  accomplished  are  as  follows :  Closing  Dam  9  (sheet  &)  waa 
repaired  and  made  stronger;  Closing  Dam  1  (sheet  27)  was  built  across  Ferry  Slough, 
350  feet  below  Island  148;  work  of  building  Dam  2  (sheet  27),  across  Capoli  Slough, 
was  commenced,  but  not  completed. 

Mr.  H.  C.  Brice  was  the  inspector  in  local  charge  of  the  work. 

The  contractor  proposes  to  continue  work  under  his  contract  during  the  winter. 

lAat  of  toork8  constructed  and  of  materials  used  during  the  season  of  1894  under  contreust 
with  Albert  Kirohner  between  Genoa  and  Prairie  du  Chien. 


Designation. 

1         Dimensions. 

Material. 

1                     Height 
Length,    above  low 
water,186i 

Rock. 

Brush. 

Sheet  28: 

Closing  Dam  9, 

Sheet  27: 

Closing  Dam  1 
Closing  Dam  2, 

repaired  and  s  trengthenetl 

coinraenced 

F9et.     !       Feet. 
'                4 

1           216!                 i 

tr- 
'■^d 

Cu.  yd*. 
2.215.4 

1,091.7 
645  4 

Total 

3,804.4 

3,952.6 

1                   1 

Financial  statement  for  work  between  Genoa  and  Prairie  du  Chien  performed  under  con- 
tract toith  Albert  Kirchner  in  1894. 

Amount  paid  contractor $4, 811. 29 

Retained  percentage 534.59 

Cost  of  local  inspection,  etc 585. 86 

Add  quota  of  general  superintendence  and  otfice  expenses 13B.  44 

Total 6,068.18 

Materials  put  in  works  : 

Rock cubic  yards..      3,804.4 

Brush do....      3,952.5 

Total do....      7.756.9 

Average  cost  per  cubic  yard,  in  place 90.782 

SURVEYS. 

A  party  in  charge  of  Mr.  H.  C.  Brice  was  employed  during  the  early  part  of  the 
season  in  making  surveys  and  examinations  ot  the  river  at  various  points  where 
difficulties  were  being  experienced  or  expected  by  steamboat  men.  Tnree  surveys 
were  made  of  the  bars  in  vicinity  of  Chimney  Rock  to  show  the  progress  of  tne 
improvement  work  and  its  results.  Examinations  were  made  of  the  bars  below  Alma, 
at  Mount  Vernon,  head  of  Blacksmith  Slough,  Homer  Chute,  Mount  Trempealeau, 
Lamoille,  head  of  Coon  Slough  and  Raft  Channel,  and  of  the  river  in  vicinity  of 
De  Boto.    Maps  of  these  surveys  are  now  on  file  in  this  office. 

On  September  5  a  party  in  c&arge  of  Mr.  Louis  Shaw  was  organized  to  make  a  sur- 
vey of  tne  river  from  the  foot  ot  Lake  Pepin  to  Island  55,  a  distance  of  about  28 
miles.  The  weather  was  extremely  unfavorable  for  this  survey,  a  dense  smoke  pre- 
vailing during  the  first  two  weeks,  followed  by  fog  and  rain.  Progress  was  also 
delayed  by  the  large  amount  of  topography  taken.  This  survey  was  completed 
Ooto1>er  30. 

On  October  31  a  survey  from  the  Winona  and  Southwestern  Railroad  Bridge  at 
Winona  to  Lamoille,  a  distance  of  1\  miles,  was  commenced,  and  the  same  was 
completed  November  10,  when  the  boats  were  put  into  winter  quarters  at  mouth  of 
Black  River. 

The  notes  of  the  surveys  made  by  Mr.  Shaw  are  now  being  platted  at  La  Crosse, 
which  work  will  soon  be  completed. 

Cost  of  surveys  made  during  season  of  1894  was  about  $3,100. 

Respectfully  submitted. 

W.  A.  Thompson,  Superintendent, 

Maj.  A.  Mackrnzie,  Corps  of  Engineers, 
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REPORT  OF  MR.  J.  C.  M'BLHBRNK,  SUPERINTENDENT. 

United  States  Engineer  Office,  Book  Island,  lU.^  January  30, 1895, 
Major  :  I  have  the  honor  to  submit  the  following  report  of  operations  for  improve- 
ment of  the  Mississippi  River  in  the  division  in  my  local  charge  Ux  the  calendar  year 
December  31,  1894: 

GLENHAVEN  to  DUBUQUE. 

Under  project  approved  August  21«  1894,  and  allotment  of  $40,000,  a  contract  dated 
October  18, 1894,  was  entered  into  with  Albert  Kirohner  for  the  construction  of  dams 
and  shore  protection  of  rock  and  brush,  at  $1  per  cubic  yard  for  rock  and  39  cents 
per  cubic  yard  for  hrush,  in  place.    No  work  was  done  in  1894. 

DUBUQUE  to    CLINTON. 

Contract  of  189S,—{JndeT  project  approved  May  8, 1893,  and  ullotment  of  $50,000,  a 
contract  dateil  Augnst  7,  1893,  was  entered  into  with  Bigelow  <&  Teasdale  lor  the 
construction  of  brush  and  rock  dams  and  shore  protection,  at  47  cents  per  cubic 
yard  for  hrush  and  $1.24  per  cubic  yard  for  rock,  in  place.  No  work  was  done  during 
season  of  1893,  as  the  contracting  firm  waa  busily  engaged  elsewhere  on  the  river. 

Active  operations  were  commenced  on  May  8,  1894,  and  continued  without  inter- 
ruption until  the  completion  of  the  contract,  September  22. 

Mr.  Louis  Shaw  was  local  inspector  from  May  3  to  Augnst  29  and  Mr.  C.  A.  Stod- 
dard from  August  29  to  the  completion  of  the  contract. 

For  the  purpose  of  retaining  in  its  place  the  extensive  bar  above  chute  opposite 
Bellevue,  closing  head  of  this  chute  and  providing  a  roadwav  for  the  ferry  company, 
the  old  closing  dam  2  (sheet  39)  between  upper  end  of  Island  248  and  the  Illinois  shore 
was  raised,  made  9  feet  wide  on  top,  and  covered  with  spalls,  to  insure  a  safe  crossing 
for  wagons.  The  shore  protection  at  each  end  of  the  aam  was  raised  and  repaired, 
and  the  head  of  the  island  itself  protected  from  the  dam  around  to  the  opposite 
shoulder.  The  average  width  of  this  protection  is  40  feet.  To  close  chute  oehind 
Santa  Fe  Island  (sheet  41)  a  dam  was  built  Arom  north  shoulder  of  this  island  to 
Illinois  shore,  and  the  head  of  the  island  then  thoroughly  riprapped  to  an  average 
width  of  50  feet. 

As  the  long  shoal  crossing  above  month  of  Savanna  Bay  was  badly  in  need  of 
attention,  two  closing  dams  were  put  in ;  one  between  Islands  264  and  266  (sheet  41), 
and  the  other  between  Island  266  and  its  adjacent  towhead.  The  head  of  Island  266 
was  repaired,  and  the  towhead  protected  around  its  head  and  down  channel  side; 
width,  40  feet.  Two  wing  dams  were  also  rnn  out  from  Island  264  well  up  abreast  of 
the  bar.  The  channel  in  that  locality  was  thus  finally  drawn  over  toward  the  west 
side  of  the  river,  and  a  very  satisfactory  depth  obtained. 

In  the  vicinity  of  Island  287  (sheet  43),  above  Fulton,  two  very  shoal  crossings 
existed,  on  which  boats  and  rafts  frequently  stranded.  To  force  a  good  channel 
down  east  side,  or  Illinois  shore  of  river,  two  closing  dams  were  constructed,  one 
from  foot  of  Island  286  down  to  head  of  the  willow  towhead  a  short  distance  below, 
and  the  other  from  east  shoulder  of  the  willow  island  over  to  west  shoulder  of  Island 
287.    The  head  of  Island  287  was  very  heavily  protected  for  a  width  of  50  feet. 

On  the  completion  of  these  dams  the  east  channel  was  so  much  benefited  that 
running  the  west  side  was  entirely  abandoned. 

List  of  works  constructed  and  repaired  and  of  materials  used  during  season  of  1894,  under 
contract  with  Bigelow  <f  Teasdale,  between  Dubuque  and  Clinton. 


Designation. 


Sheet  39: 

Closing  Dam  2,  raised,  widened,  and  repaired  . 

Shore  protection.  Island  248 

Sheet  41-. 

Closing  Dam  9 

WiugDamlO 

Wing  Dam  11 

CiosingDaral2 

Closing  Dam  13 

Shore  protection ,  I  sUnd  263 

Shore  protection ,  Island  266 

Sheet  43: 

Closing  Dam  1 

Closing  Dam  2 

Shore  protection,  Island  287 


Total  . 


Dimensions.        | 

I    Height    I 
Length.  >  above  low  | 
water,  1864 1 


Material. 


Feet. 


Book. 


Feet. 


320  I 


I 


510 

955  I 

380 

115 

903 

940 

455 


I 


460 
675  I 
833 


Cu.yda. 

4, 842. 7 

361.1 

3, 173. 6 

2.928 

1,418.7 

688 
4,885.2 
2,572.2 
1,206 

3,066.7 
2,971.4 
1,419.8 


Brush. 


Cu.  yds. 
7, 166. 8 
387.1 

4,668.7 
3,917.4 
1,548.1 
790.8 
6,376 
2,602 


2,278.2 

2,678.2 

928.4 


129,533.4       34,230.4 
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Financial  aiatemmtf&r  work  between  Dubuque  and  Clinton^  performed  under  oontraoi  with 
Bigelow  f  Teaedale^  during  1894, 

Amoimt  paid  contractor $52,709.69 

Cost  of  local  inspection,  etc 1,138.06 

Add  quota  of  general  snperintendence  and  office  expenses 1, 238. 50 

Add  for  nse  and  deterioration  of  plant 158. 86 

Total 55,245.11 

Material  pat  in  works : 

Rock cnbio  yards..      29,533.4 

Brush do....       34,230.4 

Total 63,763.8 

Average  cost  per  cubic  yard  in  place $0,866 

Contract  of  i^Pi.— Under  project  approved  August  21, 1894,  and  allotment  of  $40,000, 
a  contract,  dated  October  18, 1894,  was  entered  into  with  Jacob  Richtman  for  the 
construction  of  brush  and  rook  dams  and  shore  protection,  at  20  cents  per  cubic 
yard  for  brush,  in  place,  and  $1.30  per  cubic  yard  for  rock. 

Work  was  commenced  on  October  8,  1894,  and  suspended  on  November  10,  and 
fleet  laid  up,  as  cold  weather  made  its  appearance,  but  was  resumed,  without  the 
fleet,  on  December  13,  and  was  being  successfully  carried  on  at  the  close  of  the  cal- 
endar ^ear.  To  further  improve  the  shoal  crossing  opposite  Island  287  (sheet  43), 
two  wing  dams  were  built  out  from  that  island  across  the  west  channel,  thereby 
closing  it  entirely.  As  work  progressed,  the  opposite,  or  Illinois  shore,  began  cutting 
away  rapidly,  especially  above  ^per  Cattail  Slough.  For  the  preservation  of  this 
bank  a  protection  was  begun  at  lower  end  of  point.  Just  above  the  slough,  carried 
up  river  along  the  shore,  and  fairly  well  rocked  for  a  width  of  25  feet.  The  result  of 
work  so  fax  done  is  a  reasonably  good  channel  along  the  Illinois  side  of  the  river. 

Mr.  C.  A.  Stoddard  was  local  inspector. 

lAet  of  works  constructed  and  of  materials  used  during  season  of  1894,  under  contract 
with  Jacob  Richtman  y  between  Dubuque  and  Clinton, 


De«ignation. 


Sheet  48: 

WingDamS 

Wing  Dam  4 

Shore  proteotios,  Illinois  shore  . 


Dimensions.  MaterisL 

'    Height  I. 

Length.  '  above  low  Book.     '  Bmsh. 
iwater,1864. 


Total. 


FMt.           Fett.  Cu.  yd».  Cu.  uds. 

500                   4  4,731.8  5,709.6 

475                   4  2,575.5  2,200.2 

700  1,114.9  1,4«.3 


S,  422. 2        9, 384. 1 


Financial  statement  for  work  between  Dubuque  and  Clinton,  peiformed  umler  contract  with 
Jacob  Richtman f  duHng  season  of  1894, 

Amount  paid  contractor $11, 543. 11 

Cost  of  local  inspection,  etc 535. 20 

Add  quota  of  general  superintendence  and  office  expenses 307. 80 

Add  retained  percentage  on  contract 1, 282. 57 

Total 13,668.18 

Material  put  in  workn : 

Rock cubic  yards..        8,422.2 

Bmsh do....        9,384.1 

Total do....       17,806.3 

Average  cost  per  cubic  yard,  in  place $0. 768 

CLINTON  TO  LE  CLAIRK. 

From  An^iiBt  12  to  29, 1894,  U.  S.  Drill  boat  No.  103  operated  on  dangerous  rook 
reefs  in  mlcUchannel  opposite  Princeton.  An  area  50  feet  wide  by  404  feet  in  length, 
covering  the  obstructmg  points,  was  carefully  sounded  over,  and  one  large  patch 
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from  one-half  foot  to  2  feet  above  grade,  and  two  others  of  smaller  size,  were  blasted. 
The  broken  material  has  not  been  removed,  but  should  receive  attention  at  an  early 
date.  The  snag  which  on  August  20  sunk  the  steamer  Verne  Swain  in  the  channel 
below  Albany  was  removed  on  the  24th. 

There  was  841.7  solid  cubic  vards  of  rock  broken  up,  at  a  cost  of  $1,045.88,  inolnd- 
ing  superintendence  and  plant  charge — an  average  oi  $3.06  per  cubic  yard. 

ROCK   ISLAND   RAPID8. 

Necessary  repairs  having  been  made  to  the  fleet,  a  portion  of  it  proceeded  on  March 
27, 1894,  to  Winnebaffo  Chain,  where  active  operations  were  immediately  commenced. 

Dams.—The  experience  of  several  seasons  had  shown  that  the  dams  so  far  con- 
structed were  not  strong  enongh  to  effectually  resist  the  pressure  of  ice  gorges  and 
floods.  To  obviate,  if  possible,  the  necessity  of  making  frequent  repairs,  advantage 
was  taken  of  a  portion  of  the  heavy  dredged  material  to  reenforce  the  dams  already 
built. 

The  paving  on  Dams  6^,  8, 9,  and  11,  having  sustained  some  damage  in  places,  was 
thoroughly  repaired,  and  the  dams  themselves  were  widened  and  strengthened. 

Some  material  was  deposited  on  a  low  place  near  west  end  of  Dam  7.  Dam  12 
(new),  at  head  of  Smiths  Chain,  was  built  to  a  width  of  8  feet  on  top  and  to  a 
heiffht  of  2  feet  above  low  water,  extending  out  from  small  rock  pile  on  Illinois  side 
of  cnannel,  across  head  of  old  French  Channel.  This  dam  was  built  for  the  pnrpose  of 
checking  the  strong  draft  of  water  through  that  chute,  and  the  material  dredged 
from  Upper  Chain  was  utilized  in  its  constniction. 

Bock  excavation.— Two  steam-drill  boats  were  employed  during  the  season,  with 
double  crews,  working  sixteen  hours  per  day.  From  March  27  to  J  une  2  drill  boat  No. 
108  operated  on  north  side  of  Winnebaffo  Chain  on  long  hifh  shoulder,  where  work 
was  left  unfinished  in  1893.  An  area  of  436  feet  long  by  9d  feet  wide,  varying  from 
one-half  foot  to  3  feet  above  grade,  was  carefully  soundea  and  the  obstructions  were 
blasted.  The  boat  was  next  placed  on  high  patches  on  Illinois  side  of  channel  at 
foot  of  Upper  Chain,  at  the  point  reached  by  the  drill  boat  in  1893.  Here  an  area 
510  feet  long  b^'  158  feet  wiae,  containing  patches  averaging  from  one-half  foot  to  2 
feet  above  grade,  was  closely  examined,  and  all  obstructing  rock  was  blasted  by 
August  11.  This  boat  was  employed  at  Princeton  from  August  12  to  30.  Between 
Septtember  1  and  October  18  three  large  patches  in  the  pool  above  Moline  Chain, 
which  were  mnch  in  the  way  of  boats,  were  blasted,  and  later  some  scattering 
patches,  from  one-half  foot  to  li  feet  above  grade,  on  Iowa  side  of  channel  below 
foot  of  Lower  Chain,  were  thoroughly  shattered. 

Drill  boat  6  arrived  from  below  tm  July  3  and  began  work  on  southeast  corner  of 
lonff  hi^h  shoulder  on  the  north  side  of  Lower  Chain.  Here  a  very  rugeed  line  of 
reen  existed,  from  1  to  4  feet  above  grade,  the  water  being  so  shoal  in  places  as  to 
render  work  on  the  ledges  difficult.  The  area  worked  was  over  1,600  feet  long  by 
56  feet  wide,  and  the  blasting  of  the  material  occupied  the  entire  working  time  of 
the  boat  during  remainder  of  season. 

Dredging, — On  July  23  dredse  Ajax,  with  double  crew,  was  placed  at  lower  side 
of  large  patches  blasted  on  Illinois  side  of  channel  at  lower  end  of  Upper  Chain. 
Having  finished  this  work  August  22,  the  boat  was  engaged  until  September  3  in 
taking  out  material  left  in  18S4  at  north  side  of  Moline  Chain  and  some  high  patches 
recenuy  blasted  at  south  side  of  same  and  in  pool  below  Moline  Chain.  On  Sep- 
tember 4  the  dredge  commenced  work  on  the  heavv  body  of  debris  prepared  by 
blasting  at  the  norm  side  of  Lower  Chain.  The  drill  boat  was  overtaken  on  Octo- 
ber 7,  and  the  dredge,  after  removing  some  additional  loose  rock  and  bowlders  dis- 
covered by  ''sweeping''  in  the  vicmity  of  Moline  Chain,  was  emploved  for  the 
remainder  of  the  season  on  the  extensive  patch  at  north  side  of  Winnebago  Chain. 

Removing  looee  rook  and  howldere, — Barge  27,  fitted  out  with  derrick,  ffrapplings, 
and  other  appliances,  rendered  most  excellent  service  in  various  localitfes.  It  was 
especially  useful  during  the  low-water  period,  when  dangerous  obstructions  were 
suddenly  discovered,  and  at  times  when  the  dredffe  was  not  available.  The  rocky 
bottoms  of  Upper  and  Moline  chains  previously  c&edged  over,  of  the  foot  of  Syca- 
more Chain,  and  of  the  lower  end  of  Duck  Creek  Chain  were  car^fullv  examined, 
and  many  high  points  and  large  rocks  and  bowlders  met  with,  especially  at  Duck 
Creek,  were  blasted  and  removed,  together  with  considerable  loose  rook.  Mnch 
material  pushed  over  on  top  of  shoal  reefs  at  Upper  and  Lower  chains  while  blast- 
ing and  ^edffing  was  taken  awa^,  and  some  of  the  larse  loose  rock  at  Winnebago 
Chain  was  reblasted  to  permit  of  its  being  readily  handled  by  the  dredge. 

Guide  piers, — This  work  was  commenced  on  August  24.  Two  piers  were  con- 
structed: No.  16,  on  Illinois  side  of  channel  about  midway  between  Winnebago 
Island  and  Mason  Break,  and  No.  22,  on  south  side  of  channel  at  head  of  Moline 
Chain.  They  were  very  substantially  built  up  to  elevation  of  hiffh  water,  their 
average  height  being  17.2  feet,  area  of  base  38  by  85  feet,  and  area  of  foundation  70 
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by  120  feet.  In  constraction  of  the  foundatious  dredged  material  wae  used,  it  being 
partioolarly  well  adapted  to  that  {purpose  on  account  of  its  large  eize  and  wejght. 

Piers  No.  11  and  24  received  repaii-s  where  the  action  of  the  ice  and  floods  ha'd  worn 
away  some  of  the  material  from  the  foundations. 

Operations  were  discontinued  for  the  season  on  November  12,  and  the  fleet  was  laid 
up  in  Molme  Pool  in  charge  of  a  watchman. 

Details  of  operations. 

Launch  Louise  : 

Hours  working ^ 1, 114 

Miles  rnulight 1,423 

Miles  run  towing 1,519 

Miles  run,  total 2,942 

Towboat  Mao : 

Hours  working 1, 812 

Miles  run  light 3,004 

Miles  run  towing 2, 295 

Miles  run,  total 5, 299 

Drill  boat  No.  6: 

Hours  working 1, 724 

Hours  lost  owing  to  rafts 11 

Hours  lost  owing  to  accidents 0 

Hours  lost  owing  to  storms 4 

Holesdrilled 3,449 

Holes  blasted 3,356 

Linear  feet  of  holes  drilled 10, 199 

Range  poles  set  in  rock  bottom 90 

Rinffbolts  set 3 

Solid  cubic  yards  of  rock  blasted 2,837 

Pounds  of  dynamite  used 6, 317 

Drill  boat  No.  103: 

Hours  working 2, 755 

Hours  lost  owing  to  rafts 24 

Hours  lost  owing  to  accidents 90 

Hours  lost  owing  to  storms 31 

HolesdriUed 4,829 

Holes  blasted 4,678 

Linear  feet  of  holes  drilled 14, 652 

Range  bolts  set  in  rock  bottom 151 

Ringbolts  set 2 

Soliaoubio  yards 'of  rock  blasted 4,313 

Pounds  of  dynamite  used 9, 802 

Dredffe  4;a^: 

Hours  working 1, 420 

Hours  lost  owing  to  rafts 5 

Hours  lost  owing  to  accidents 72 

Hours  lost  owing  to  storms 15 

Solid  cubic  yards  of  rock  dredged  and  removed 3, 852 

Cubic  yards  of  loose  rock  and  bowlders  dredged  and  removed 6, 464 

Derrick  barge  No.  27 : 

Honrs  working 440 

Cubic  yards  of  bowlders  and  ledges  blasted VOO 

Cubic  yards  of  bowlders  and  loose  rock  removed 470 

Cubic  yards  of  riprap  rock  taken  from  place  of  storage 430 

Summary  of  total  amounts  of  material. 

Solid  cubic  yards  of  rock  blasted 7, 860. 7 

Solid  cubic  yards  of  rock  dredged  and  removed 3, 851. 8 

Cubic  yards  of  loose  rock  and  bowlders  dredged  and  removed 6, 934. 2 
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Cost  of  rook  oxcavationf  including  charge  for  U8e  and  deterioration  of  plant. 


Locality. 


,      Rock       ,  ,   Avenge 

;  excavated, ,  rp_+_i  .^^  !    coat  per 
solid  cubic  '  ^®"*  ^^^  1  aolid  cubic 
I      yards,     i  yard. 


Foot  of  Upper  Chaiii,  removed . . 

WiDuebago  Chain,  removed 

Duck  Creek  Chain,  removed 

Poot  of  Moline  Chain,  removed. 
Lower  Chain,  removed 


1,295.7 

465.0 

45.0 

18.6 

2,037.5 


Total. 


3,851.8 


:t: 


$18,103.46  , 


$4.70 


Winnebago  Chain,  blaatedonly 1,238.1  , 

Pool  above  Moline  Chain,  bhisted  only 1,256.8  ' 

Lower  Chain,  blasted  only 1,006.0 


Total 

Grand  total. 


3,498.0       10,706.63 


3.06 


7,350.7  ,    28,810.00 


1 


Co8t  of  building  neir  piers,  including  charge  for  nee  and  deterioration  of  plant. 


Material. 


!      Cubic 
I      yards. 


Slope- wall  stone. 
Riprap  stone 


456.3 
4,098.5 


Total. 


4,554.8 


Cost. 


$2,194.80 
4, 067. 76 


6,202.56 


Avenge 

cost  per 

cable  yard. 


$4.81 
.09 


Cost  of  building  one  pier $8,181.28 

Cost  of  repairs  to  old  piei's,  including  charge  for  use  and  deterioraiion  of  plant. 


Material. 


Riprap  stone. 


Cubic 
yards. 


135.04 


Coat. 


$183. 99 


Average 

coat  per 

cubic  yard. 


$0.09 


JAsi  of  dams  oonstrncted  and  repaired,  and  of  materials  used,  on  Bock  Island  Rapide 

during  season  of  1894, 


Designation. 


Sheet  47 : 

Wing  Dam  6),  extended  and  widened. 


Closing  Dam  7,  slightly  repaired 
Closing  Dam  8,  widened  and  repaired . 
Wing  Dam  9,  widened  and  repaired. . . 
Wing  Dam  11,  widened  and  repaired. . 
Wing  Dam  12  (new) 


Total. 


Total 
length. 

Feet. 
880 
980 
750 
585 
1,650 
277 


FilUng. 
riprap. 


0H.yd9. 

814.7 

•1.7 

1,865.2 

149 
3,265.3 
3,048 


9,22&9 


Paving, 
ripnp. 


Ou.yda. 


80 


60 
10 
80 


120 


Cost  of  damSf  including  charge  for  use  and  deterioraii&n. 


Material. 

Cubic 
yards. 

Cost. 

Coat 

per  cubic 

yard. 

9,228.9 
120 

$9, 159. 68 
542.64 

$0.09 

Paving  stone  in  place ....-  -  - 

4.52 

Total      

9,348.9 

9, 702. 32 

Average  cost  per  cubic  yard  in  place $1,038 
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Financial  statement  for  improvement  of  Bock  Island  Rapids  for  season  of  1894, 

Amoont  expended  in  field $38,159.24 

Add  quota  of  general  saperintondenoe  and  office  expenses 877. 66 

Add  for  use  and  deterioration  of  plant 5, 872. 06 

Total 44,908.96 

Distributed  as  follows : 

1.  Rock  excavated  and  remoTed 18, 108.46 

2.  Rock  broken  up  but  notremoTed 10,706.63 

3.  New  guide  piers  (Noe.  16  and  22) 6,262.56 

4.  Repa&s  to  old  guide  piers  (Nos.  11  and  24) 133.99 

6.  Dams 6i, 7, 8, 9, 11, and  12 9,702.32 

Total , 44,908.96 

ROCK  ISLAND  TO  MU8CATIKE. 

To  mark  out  the  steamboat  channel  through  the  rook  reefis  in  the  vicinity  of  Island 
No.  316,  the  high  points  were  sounded  out  by  drill  boat  6,  and  seven  large,  stout  range 
poles  with  flags  were  securely  set  in  rock  bottom  in  that  locality  on  August  18.  A 
portion  of  the  hull  of  the  old  steamer  Silas  Wright  was  removed  during  September 
uom  the  channel  opposite  Davenport  by  derrick  barge  No.  27,  which  uMd  dynamite 
so  efifectually  as  to  completely  shatter  the  wreck.  A  snag  2^  feet  in  diameter  and  40 
feet  long,  which  was  said  to  have  nearly  sunk  the  steamer  Ctfolone,  was  removed 
fh>m  edge  of  channel  opposite  head  of  Island  No.  317. 

BUOYS  ON  ROCK   ISLAND  RAPIDS. 

The  buoys,  having  been  repaired  and  repainted,  were  reset  June  17  to  21. 1894. 
with  the  exception  of  No.  17,  which  was  replaced  later  in  the  season.  Nos.  13^  and 
26,  being  close  to  Guide  Piers  12  and  24.  respeotively,  were  discontinued  as  unneces- 
sary. During  the  season  a  new  buoy  (No.  l7f )  was,  at  the  request  of  rapids  pilots, 
placed  on  Masons  Break.  There  are  now  twenty-nine  buoys  in  the  system.  Novem- 
Dcr  3  to  5,  the  range  stakes  having  been  repaired  and  readjusted,  the  buoys  were 
taken  up  and  stored  for  the  winter. 

The  cost  of  buoyage  for  the  season  of  1894  was  $347.08. 

8ITRVBY. 

On  March  21, 1894,  a  party  in  charge  of  Mr.  £.  E.  Barrett,  surveyor,  was  put  in  the 
field  in  the  vicinity  of  Savanna.  From  this  point  the  survey,  connecting  with  that 
of  the  previous  year,  was  carried  down  to  the  head  of  Rock  Island  Rapids  by  May  9. 
The  maps  of  above  survey,  made  in  the  office  at  Rock  Island,  111.,  were  completed 
in  June. 

Between  June  25  and  October  31  the  same  party  made  a  continuous  survey  of  the 
river  from  Rock  Island  to  Montrose,  and  also  special  detailed  examinations  of  Moline 
Water  Power  Pool,  Rock  Island  Harbor,  vicinity  of  Muscatine  Bridge,  vicinity  of 
New  Boston,  vicinity  of  Keithsburg  and  Burlington  Harbor.  Maps  of  these  survevs 
are  now  being  prepared.  Transit  lines  were  run  on  the  more  suitable  side  of  the 
main  channel,  and  with  the  assistance  of  the  stadia,  slonghs  and  side  chutes  were 
examined. 

Soundinff  lines  were  laid  out  on  the  main  river,  300  feet  apart,  from  Savanna  to 
Cordova;  400  feet  from  Cordova  to  Le  Claire;  50  to  100  feet  m  Moline  Pool  and  on 
Rock  Island  Rapids;  100  feet  from  the  bridge  to  the  lower  end  of  Rock  Island,  and 
300  feet  from  there  to  Montrose.  Soundings  were  located  instrumentally.  The 
special  survey  at  Moline  Pool  was  made  to  ascertain  the  amount  of  accretion  during 
tiie  year;  those  at  Rook  Island  and  Burlington  for  the  purpose  of  determining  the 

auantities  of  obstmctiuff  material  tiiat  should  be  removed,  and  those  at  Musoatine, 
ew  Boston,  and  Keithsburg  to  locate  troublesome  rock  patches  or  bowlders. 
All  available  high-water  marks  and  bench  marks  were  connected  with  the  survey, 
and  elevations  of  water  surface  were  taken  at  freouent  intervals.     Using  river 
distances,  the  entire  length  of  surveys  made  during  tne  season  is  166  miles.    There 
were  234  miles  of  transit  lines  and  146  miles  of  stadia  lines  run,  and  112,647  soundings 
taken. 
The  cost  of  survevs  mentioned  was  $7,601.44. 
Very  respectnilly,  your  obedient  eervant, 

J.  C.  McElhernv,  Superinlendent. 
Maj.  A.  Mackenzik. 

Corps  of  Engineers, 
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report  of  mr.  m.  meigs,  united  states  civil  enoineeb. 

United  States  Engineer  Office, 

Keokuk,  lotoa,  Fehruary  i,  1896. 
Major  :  I  have  the  hooor  to  submit  the  following  report  of  work  performed  nnder 
my  direction  between  Keithsburg  and  Qoincy,  111.,  for  the  calendar  year  ending 
December  31,  1894 : 

KKITBSBURG  TO  NASHVILLE. 

Dams  and  shore  protections. — The  work  of  building  brash  and  rock  dams,  and  also 
the  operations  of  United  States  plant  withtowboat  Kixen,  was  under  the  local  charge 
of  Overseer  John  R.  Carpenter,  from  whose  report  extracts  are  eiven  below.  The  stage 
of  water  was,  as  a  rule,  extremely  low  daring  the  summer  andfall  of  1894.  The  worst 
obstrnctions  above  Keokuk  were  above  Sauerweins,  below  the  head  of  Benton  Island, 
and  the  Keithsburg  Rocks,  which  are  now  removed.  The  greatest  channel  depth  on 
the  crossings  at  each  of  these  places  was,  at  the  lowest  wa&r  of  the  season,  about  3^ 
feet.  The  work  was  carried  on  by  day  labor  and  use  of  Grovemment  plant,  the  Fixen 
being  nsed  as  towboat. 

Work  was  commenced  on  September  18  in  protecting  shore  above  Sauerweins 
Bend,  beginniuf^  675  feet  above  Bench  Mark  No.  9  and  connecting  with  old  protec- 
tion at  Sauerweins  Bend.  The  length  of  bank  protected  was  8,212  feet,  and  the  work 
was  finished  October  24,  when  the  fleet  was  moved  to  Otter  Slough  to  repair  Dams  1 
and  4  (sheet  58).  The  water  at  Dam  1  had  cut  around  the  east  end  of  the  dam, 
making  a  gap  130  feet  lone  and  13  feet  deep  at  low  water.  Pile  Driver  No.  58  was 
nut  to  work  on  the  break  October  25,  and  piles  26  feet  long  were  driven  to  a  depth  of 
8  feet.  Considerable  trouble  was  experienced  on  account  of  swift  water  and  scarcity 
of  material,  but  the  break  was  closed,  the  shore  protected  above  and  below  the  dam, 
and  the  dam  repaired  on  both  sides,  140  feet  of  new  capping  being  put  on  piling  by 
November  8. 

Dam  4,  in  Rush  Chute,  was  also  in  bad  condition,  the  piling  in  several  places  hav- 
ing been  taken  out  by  ice.  Repairs  were  made  by  driving  new  piles  and  bolting  on 
new  cap.  This  dam  was  finished  November  10.  On  account  of  low  water  the  ^en 
could  not  get  to  dams  from  upper  side,  and  it  was  found  necessary  to  employ  the 
steamer  Climax  to  drop  barges  from  head  of  slough  to  dams. 

On  November  11  the  fleet  was  taken  to  Island  396,  opposite  Devils  Island,  to  finish 
protection  commenced  in  1892.  One  thousand  four  hundred  and  thirty-nine  linear 
feet  of  bank  was  protected,  commencing  at  old  protection  and  runninff  to  lower 
end  of  island.  This  work  was  finished  November  14,  and  fleet  dropped  down  to 
finish  shore  protection  above  Montrose,  uncompleted  in  1893.  On  November  16  the 
fleet  was  taken  into  the  canal  for  the  winter,  and  the  Vixen  was  put  in  the  dry  dock. 

List  of  works  constructed  and  repaired  and  of  materials  used  during  the  reason  of  1894, 
between  Keithsburg  and  Nashville, 


Designation. 


I  Length. 


Material. 


Sheet  S8:  Feet.     1  Cu.uds. 

Dam  1.  reiMlred I    2,196.8 

^       .  .     ,  '1,210 

8,639.9 


Dam  4,  repaired 

Sheet  50: 

Shore  protection  above  Sauerweins  Bend . . . 
Sheet  62: 

Shore  protection.  Island  396 

Shore  protection  above  Montrose,  completed 


8,212 
1,489 


599.8 
724.9 


Rock.    I   Brash. 


Total ' 13,371.4 


Ou.yds. 
682.5 
173.3 

7,862.4 

416.4 


9, 134. 6 


Piling. 


Lin,ft, 
880 
504 


1,334 
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Financial  statement  for  building  dams  and  $hore  proteoUons  between  Keithshurg  and 
Nashville  during  season  of  1894. 

Amount  expended  in  field  daring  calendar  year  1894  (from  distribution 

sheetB) $16,853.46 

Deduct  retained  percentage  of  1893 $1, 429. 98 

Deduct  cost  of  material  on  hand  January  1,  1895 197. 12 

1,627.10 

15, 226. 36 

Add  cost  of  material  on  band  January  1,  1894 197.12 

Add  quota  of  general  superintendence  and  office  expenses 387. 62 

Add  for  use  and  deterioration  of  plant 1, 963. 50 

Net  cost  of  field  work 17,774.60 

Deduct  cost  of  piling  in  place  (1,334  linear  feet,  at  20  cents) '  266. 80 

17,507.80 

Material  put  in  work: 

Rock cubic  yards..       13,371.4 

Brush do....        9,134.6 

Total 22,506.0 

Average  cost  per  cubic  yard : 

On  barges $0,444 

For  towing  and  puttiuff  in  place .  229 

For  general  superintendence  and  office  expenses .  017 

For  plant .087 

Average  cost  per  cubic  yard  in  place .  777 

BetMmng  rock  from  channel  below  Keithsburg. — The  removal  of  several  extensive 
patches  of  rock  opposite  the  end  of  Dam  14  (sheet  55)  was  carried  on  by  use  of 
Government  dredge  Phccnix,  The  patches  consisted  mostly  of  small  bowlders  mixed 
with  gravel  and  some  sand,  and  are  evidently  of  glacial  origin.  Under  the  bowlders 
was  a  stratum  of  bowlder  clay  extremely  hard  aud  tough  and  difficult  to  dig.    A 

food  channel  350  feet  wide  was  made,  but  It  is  proposed  to  increase  this  to  500  feet 
y  removing  a  few  projecting  point«  on  the  outside  of  the  channel,  which  can  be 
done  at  a  comparatively  small  expense. 

From  the  report  of  Mr.  Byron  Lay  ton,  in  charge  of  operations  of  dredge  Phoenix, 
the  following  extracts  are  made: 

"September  17  the  dredge  began  removing  the  rock  and  bowlders  from  channel 
below  Keithsburg,  and  was  engaged  there  until  October  29. 

"The  rock  patches  below  Keithsburg  have  always  been  a  source  of  danger  to 
steamboats^  and  the  successive  low  waters  of  the  last  few  years  had  made  this  more 
apparent,  it  being  difficult  for  a  steamboat  of  average  draft  to  pass  this  point 
during  the  low  water  of  this  season  without  some  damage. 

"The  average  depth  of  water  found  on  these  patches  was  about  3  or  3^  feet  at  low 
water,  but  a  few  high  points,  with  a  depth  of  2\  to  3  feet  at  low  water,  conld  always 
be  found.  The  average  size  of  the  bowlders  was  small — ^irom  1  cubic  foot  and  less  to 
4  and  5  cubic  feet,  witn  an  occasional  one  of  from  1  to  2  cubic  yards.  The  ledge  rock 
was  found  in  distinct  patches,  with  deep  water  around  them  as  a  rule.  Six  feet  at 
low  water  was  established  as  grade  for  all  area  dre<lged  over,  and  where  it  wns  pos- 
sible this  was  secured;  but  it  was  found  impossible  to  dig  the  tough  gumbo  found 
under  all  these  patches,  aud  in  places  this  was  found  at  a  aepth  of  5  feet.  The  nar- 
rowest point  in  this  channel  is  opposite  Dam  13,  where  it  is  400  feet  wide;  and  to 
make  the  work  complete  this  should  be  widened  100  feet.  Careful  soundings  were 
made  continuously  aft-er  the  dipper,  and  the  channel  was  dragged  with  a  rail  and  all 
points  found  above  grade  were  located  and  removed,  thus  making  us  confident  that 
the  work  done  was  thorough.  Kach  patch  was  located  from  permanent  instrument 
stations  establislied  by  Surveyor  Barrett. 

"October  24  and  25  the  dredge  was  engaged  below  the  Keithsburg  Bridge  in 
removing  some  dangerous  piling  of  the  old  luwa  Central  Tramway,  near  the  shore 
where  the  Vixen  sank  in  1891. 

*^ Removing  rock  at  Des  Moines  Rapids. — On  April  2  drill  boat  No.  6,  with  Overseer 
Ed.  Higgins  in  charge,  wns  put  at  work  on  a  bad  patch  of  ledge  rock  opposite  Sol- 
ferine.  On  June  30  the  fleet  was  towed  to  Rock  island  by  the  Vixen,  the  work  of 
blasting  having  been  accomplished. 
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''Dredge  Phcenix  worked  on  the  Solferiuo  patch  from  June  14  to  July  9,  and  on  the 
10th  was  occupied  in  removing  some  stray  rocks  from  the  channel  below  Millers 
Run.  On  the  same  day  she  was  transferred  to  the  district  below  Keokuk  for  work 
in  the  vicinity  of  Canton,  Mo. 

''October  29  the  dredge  was  towed  to  Millers  Run  on  the  Des  Moines  Rapids,  and 
was  engaged  there  until  November  15  in  removing  the  blasted  rock  l>elow  Pier  No.  i, 
just  inside  the  upper  red  li^ht.  A  small  force  of  men  was  engaged  in  unloading  the 
rock  dredged  and  in  building  it  pier  100  feet  above  and  50  feet  inside  the  lower  red 
light.  This  work  was  left  unfinished,  the  cold  weather  compelling  us  to  go  into 
winter  quarters  November  15. 

'*The  U.  S.  launch  Lucia  was  used  as  tender  for  the  dredge  Phcsnix  from  Septem- 
ber 17  to  26,  and  the  private  steamer  Climax  was  chartered  for  this  purpose  Sep- 
tember 26  aud  was  engaged  until  October  31.  No  steamboat  was  used  while  engaged 
on  the  rapids,  the  barges  being  handled  by  hand. 

"There  were  removed  by  dredge  from  the  channel  near  Keithsburg,  2,685  cubic 
yards  of  broken  rock  and  85  snags  and  piles ;  at  Solferino,  190  cubic  yards  rook ;  at 
Millers  Run,  507  cubic  yards  rock.  In  the  course  of  blasting  operations  at  Solferino 
and  Millers  Run  1,472  holes  were  drilled,  aggregating  4,860  linear  feet;  1,409  holes 
were  blasted,  and  3,279  pounds  of  dynamite  used. 

"  The  total  cost  of  rock  removed  at  Keithsburg  and  Des  Moines  Rapids  in  1894  was 
$5,413.32,  exclusive  of  charge  for  use  and  deterioration  of  plant." 

KEOKITK  TO   QUINCY. 

Most  of  the  work  in  this  stretch  of  river  was  done  under  contract.  The  day- 
labor  work  was  conducted  by  Mr.  John  R.  Carpenter,  overseer,  and  the  contract 
work  under  Inspectors  Byron  Layt^n  and  £.  A.  Sisson. 

Contract  of  1892, — Under  an  extension  of  contract  dated  November  7, 1893,  Thomp- 
son &  Gray  worked  from  March  23  to  June  6, 1894,  when  their  contract  was  finished. 
Hie  water  was  too  high  in  1894  between  the  dates  given  for  advantageous  work. 
The  work  done  consisted  in  protecting  2,350  feet  of  bank  below  and  955  feet  of  bank 
above  Gregorys  Landing,  besides  1,280  feet  of  bank  on  the  Illinois  shore  above  Hack- 
ley  Island.  Dam  5  (sheet  64),  1,350  feet  lonp:,  was  built  in  extension  of  the  system 
of  dams  begun  in  1893  for  improving  I^ower  Bludsoe  Crossing.  Dam  3  (sheet  63),  at 
head  of  Fox  Slough,  was  raised  to  about  3  feet  above  low  water,  and  some  repairs 
were  made  to  the  shore  protection  on  the  Missouri  end  of  dam. 

On  May  17  the  contractors'  fleet  was  moved  to  Canton  to  raise  Canton  Chute  Dam 
(No.  1,  sheet  66),  being  engaged  here  until  June  6.  The  repairs  made  to  this  dam 
were  as  follows :  Piles  were  driven  4  feet  apart  and  capped ;  a  mat  was  then  sunk 
broadside  against  the  piling  to  check  the  current,  and  the  dam  was  built  up  of  rock. 
About  600  feet  of  this  dam  was  built  to  a  6-foot  stage  by  the  contractor,  when  the 
work  was  closed  on  account  of  high  water,  and  the  contractors  were  released  from 
further  work  on  their  contract,  the  dam  afterwards  being  completed  to  a  7^foot  8tage 
by  day  labor. 

List  of  works  constructed  and  repaired  and  of  materials  used  during  the  season  of  1894 
between  Keokuk  and  Quincy  under  contract  of  1892. 


Dime 
Length. 

Feet. 

asions.        1 

Mat 
Rock. 

Brial. 

Designation. 

Height    ! 
above  low 
water,1864. 

3  ; 

6  \ 

Brunb. 

Sheet  63: 

Ou.yds. 

157.4 

2,663 
5  202.  9 
2,  lOO.  7 

4,241.9 

14,265.0 

Ou.yds. 

Sheet 64:   ' 

1,350 
3, 305 
1.2S0 

Dam  5 

Shore  protaction,  vicinity  of  Gregorys  Landing 

Shore  protection  at  Lower  Bludsoe 

4.242 

2,787 
1,423 

1 

Sheet  66: 

Dam  1  rebuilt 

396 



Total 

8,818 
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Financial  statement  for  work  between  Keiihshurg  and  Quincy  performed  under  eoniraei 
with  Thompson  4-  Gray  during  1899-1894, 

AmouDt  paid  oontractors $91,169.87 

Add  cost  of  local  inspection,  etc 2, 098. 57 

Add  quota  of  general  superintendence  and  office  expenses 2, 324. 47 

Add  plant  charges 432.81 

Total 96,025.72 

Material  put  in  place : 

Rock cubic  yards..      52,828.5 

Brush do....      39,989.0 

Total , 92,817.5 

Average  cost  per  cubic  yard  in  place $1. 035 

Repairs  to  Canton  Chute  Dam,  etc. — On  June  14  Overseer  John  R.  Carpenter  took 
charge  of  the  repairs  to  Canton  Chute  Dam,  using  dredge  Fhcenix  and  towboat  Vixen, 
Rock  was  ftmiisned  by  Thompson  <&  Qray  under  open-market  purchase  at  58  cents 

Ssr  cubic  yard.  The  piling  cap  of  the  dams  was  put  on  by  agreement  with  H.  S. 
rown,  of  Quincy,  111.  Two  nundred  and  ninety-six  cubic  yards  of  brush  were 
bought  in  open  market  to  cut  off  the  water  and  keep  the  stone  firom  being  carried 
away  bv  the  violent  current.  The  pile  driving  was  done  in  very  swift  water  on  the 
crest  of  the  dam,  and  afterwards  pile  driver  No.  58  was  rigged  with  shears  to  lift  a 
sreat  accumulation  of  logs  and  other  drift  over  the  dam— the  result  of  a  flood  in 
the  month  of  May.  The  drift  massed  itself  in  the  piling  in  great  quantities  and 
required  much  labor  for  its  removal. 

Dredge  Phcenix  was  employed  digging  gravel  for  tightening  and  strengthening  the 
body  and  ends  of  Dam  1.  The  gravel  was  found  in  good  quantity  and  quality 
within  a  few  hundred  feet  of  the  dam,  and  was  dumped  in  place  on  its  upper  face 
to  the  amount  of  2,370  cubic  yards. 

On  account  of  low  water  it  was  found  impossible  to  finish  the  Smoot  Chute  Dam 
(No.  2,  sheet  66) ;  the  piling  and  cap  are  finished,  but  there  will  have  to  be  about 
1,000  cubic  yards  rock  put  on  its  crest  to  bring  it  to  grade  and  make  it  safe. 

Financial  statement  for  work  of  making  r^airs  to   Canton  Chute  Dam  performed  hf 
hired  labor  during  season  of  1894, 

Amount  expended  in  field  during  the  calendar  year  1894  (Arom  distribution 

sheets) $5,347.83 

Add  auota  of  general  superintendence  and  office  expenses 123. 00 

Add  for  use  and  deterioration  of  plant 898. 45 

Total 6,369.28 

Deduct  cost  of  piling  in  place  (8,548  linear  feet,  at  20  cents) $1, 709. 60 

Deduct  cost  of  dredging  (2,370  cubic  yards) 355.50 

. 2,065.10 

Total  cost  of  rock  and  brush  in  place 4, 304. 18 

Material  put  in  works: 

Rock oabic  yards..      8,359.1 

Brush do 296.0 

Total do....      3,655.1 

Average  cost  per  cubic  yard : 

On  barges $0,549 

For  towing  and  putting  in  place .349 

For  general  superintendence  and  office  expenses .034 

For  plant .245 

Average  cost  per  cubic  yard  in  place 1. 177 

Contraoi  of  i5W.— Under  contract  with  Jacob  Richtman  dated  Oct.ober  18,  1894, 
the  steamer  Col,  Patterson  and  barges  began  work  October  1  at  the  bad  crossing  below 
Alexandria,  Mo. ,  known  as  Upper  Bludsoe  Bar.  Two  thousand  two  hundred  and  fifty 
feet  of  shore  protection  were  ouilt  on  the  Illinois  shore,  and  Dam  6  (sheet  63)— the 
lower  one  of  a  series  of  three  dams— was  constructed.  The  work  was  closed  Novem- 
ber 12,  on  account  of  the  cold  weather. 
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Lui  of  works  canstructed  and  of  materials  used  during  season  of  1894  between  Keokuk 
and  Quincy  under  oantraot  with  Jacob  Biohtman. 


Dimensions . 

Material. 

Designation. 

Length. 

Height 
above  low 
water.lSOi. 

Book. 

Brash. 

Sheet  63: 

'nam  « ..,,  ^  _„.......--. , ,  -  r  -  -  -  t 

Feet, 
1,492 
2,260 

Feet. 

Cfu.yde. 
5,781.5 
4,753.7 

Ou.yd». 
5,420 

Shore  proteotion  on  Illinois  shore  st  Bladsoea 

2,771.5 

Total 

10, 485. 2 

8, 191. 6 

Financial  statement  for  work  between  Keokuk  and  Quinoy  performed  under  contract  with 
Jacob  Richtman  during  season  of  1894.  i 

Amount  paid  contractor $13, 742. 15 

Add  retained  percentage  on  contract 1,526.91 

Add  cost  of  local  inspection,  etc 340.89 

Add  quota  of  general  superintendence  and  office  expenses 359. 03 

Total 15,968.98 

Material  put  in  place : 

Rock cubic  yards..       10,485.2 

Brush do....        8,191.5 

Total 18,676.7 

Average  cost  per  cubic  yard  in  place 0. 855 

Removing  snags  and  wrecks  and  deepening  channels  between  Keokuk  and  Clarksville, — 
During  the  months  of  July  and  August  the  stage  of  the  river  became  so  low  that  it 
was  necessary  to  put  the  dredge  Phanix  at  work  opening  channels  through  the  worst 
places  in  order  to  keep  up  continuous  navigation.  The  operations  of  the  dredge  and 
towboat  Vixen  were  in  charge  of  Overseer  .John  R.  Carpenter,  whose  report  is  quoted 
below : 

**  The  worst  place  between  Keokuk  and  Quincy  was  at  Wyaconda  Bar,  above 
La  Grange.-  Only  3  feet  of  channel  water  was  found  at  this  place.  A  cut  was  made 
through  the  bar  in  July,  and  afterwards  deepened.  A  barge  wreck  at  the  Canton 
Landing  was  removed,  as  also  the  wreck  of  the  steamer  W,  U,  Denny y  sunk  in  1856, 
5  miles  below  Quincy.  The  dredge  8x>ent  considerable  time  in  deepening  the  channel 
at  Saverton,  where  existed  the  worst  bar  between  Quincy  and  Clarksville.  A  cut 
800  feet  long  and  60  feet  wide  was  made,  but  navigation  through  the  cut  was  difficult 
on  account  of  cross  currents.  Snags  to  the  number  of  30  were  removed  at  various 
localities.    The  estimated  amount  of  sand  dredged  is  43.500  cubic  yards. 

"  Cost  of  work  in  removing  snags  and  wrecks  and  in  deepening  channels  between 
Keokuk  and  Clarksville,  in  July  and  August,  1894,  exclusive  of  plant  charges,  and 
in  addition  to  $738.20  paid  by  snag  boat  appropriation,  was  $1,8^.24.'' 

IMPROVING  QUINCY  BAY. 

Work  was  continued  by  Contractor  H.  S.  Brown  on  the  pile  bulkhead  at  Whipple 
Creek.  He  began  work  April  2,  as  soon  as  the  water  was  nigh  enough  to  float  nis 
pile  drivers  and  dredge.  The  dredge  finished  the  graveling  of  the  bulkhead  June  4, 
1894,  and  the  contract  was  closed. 

In  dredging  the  gravel  a  cut  was  made  extending  diagonally  firom  the  upper  end 
of  the  bulkhead  toward  the  bay,  above  the  shoal  at  the  mouth  of  Whipple  Creek, 
with  the  intention  of  leading  the  water  of  the  creek  as  far  as  possible  away  from  the 
dredged  channel.  A  part  of  the  gravel  dredged  was  used  to  build  a  dike  from  the 
north  end  oi  the  timber  bulkhead,  in  extension  of  the  same  on  high  ground,  forming 
a  more  extensive  inclosure  and  protecting  the  cut  between  the  upper  and  lower  bay. 

During  the  fall  months  some  unknown  persons  put  on  teams  and  scrapers  and  con- 
nected this  dike  with  the  Illinois  shore,  raising  the  dike  itself  considerably  and  oblit- 
erating the  drainage  ditch,  which  had  been  dug  as  above  stated.  A  portion  of  this 
dike  will  have  to  De  removed^  lest  it  force  the  water  over  the  bulkhead  itself  into 
the  out,  which  it  was  built  to  protect. 
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One  huDdred  and  sixty-four  linear  feet  of  bulkhead  were  built,  and  a  few  of  the 
clusters  and  spur  piles  were  driven.  The  extension  of  the  bulkhead  built  of  gravel 
measured  200  feet  in  length. 

Under  open-market  agreement  with  H.  S.  Brown,  of  Quincy,  111.,  dated  July  22, 
1893,  the  balance  of  the  allotment,  after  finishing  the  bulkhead,  was  used  in  deep- 
ening and  extending  the  cut  outside  of  the  bulkhead  northward.  One  cut  250  feet 
long  was  made  northward,  and  a  second  cut  about  SO  feet  long,  parallel  to  it,  when 
the  appropriation  was  exhausted  June  19  and  the  work  discontinued.  The  cut  out- 
side the  bulkhead  remained  navigable  during  all  but  the  lowest  water,  until  the  close 
of  the  season. 

At  various  dates  the  launch  Luoia  was  run  through  the  cut,  and  logs  were  brought 
down  from  the  upper  bay.  At  extreme  low  water  the  depth  of  the  cut  at  the  upper 
end  was  2  feet,  just  enough  to  let  a  very  light-draft  boat  through. 

The  pile  bulkhead  at  Whipple  Creekj  Quincy  Bay,  consists  of  piling  driven  4  feet 
apart,  supporting  two  waling  pieces  bolted  thereto,  against  which  rest  3  by  12  inch 
sheet  piles.  All  piling  was  driven  in  alluvial  mud  mixed  with  gravel  and  bowlders, 
from  6  to  12  feet  in  depth.  The  bulkhead  thus  made  is  protected  from  scour  by 
gravel  on  both  sides  4  feet  deep,  placed  by  dump  boats  at  high  water,  and  after- 
wards scraped  into  uniform  shape  by  teams  during  low  water.  The  shape  of  the 
bulkhead  is  an  L,  extending  1,300  feet  up  and  down  the  bay,  and  a  section  of  350 
feet  connecting  the  lower  end  of  this  portion  with  the  east  shore.  Its  object  is  to 
protect  a  dred&red  channel  through  the  shoal  at  the  mouth  of  Whipple  Creek,  which 
formerly  was  mled  up  after  every  rainstorm  by  the  heavy  deposits  of  Whipple  Creek, 
which  swept  across  the  cut  at  right  angles. 

An  extension  of  the  bulkhead  200  feet  long,  built  of  gravel  alone,  with  slopes  of 
li  to  1  and  about  4  feet  on  the  crest,  togetner  with  the  bulkhead  proper,  nearly 
incloses  an  area  of  17^  acres,  which  is  designated  as  a  settling  pond  to  retain  the 
heavy  deposits  of  the  creek.  The  crest  of  the  bulkhead  is  placed  at  10  to  13  feet 
above  standard  low  wat^r,  the  higher  portions,  450  feet  long,  lying  opposite  the 
mouth  of  the  creek,  where  the  gravel  bar  was  much  higher  than  above  or  below. 

The  completed  structure  contains — 

Whit«-oak  piling linear  feet. .  15, 821 

Sheet  piling feet,B.M..  66,933 

Waling do....  26,954 

Gravel  filling cubic  yards . .  5, 496 

The  improvement  consisted  further  in  dredging  a  practicable  channel  along  and 
outside  of  the  bnlkhead  to  connect  the  north  and  south  portions  of  Quincy  Bay. 
This  channel  has  been  dredged  to  a  useful  depth,  but  much  more  excavation  will  be 
required  before  it  will  become  a  good  channel.  At  present  it  is,  nt  the  upper  end, 
not  more  than  2  feet  deep  at  extreme  low  water,  and  will  have  to  be  widened  and 
deepened. 

In  this  dredging  work  there  were  removed,  from  August  7,  1893,  to  June  19,  1894, 
20,949.3  cubic  yards  of  mud,  making  a  channel  80  to  100  feet  wide,  2,000  feet  long, 
and  of  a  least  depth  at  the  upper  end  of  2  feet  at  low  water. 

Financial  statement  for  improving  Quincy  Bay  during  season  of  189r». 

Amount  paid  contractor  on  account  of  pile  bnlkhead $7, 631. 66 

Lumber,  day  labor,  etc.,  on  pile  bulkhead 104. 12 

Total  expended  on  pile  bulkhead 7,735.78 

Dredging  mud,  20,949.3  cubic  yards,  at  15  cents 3, 142. 40 

Superintendence  and  office  expenses 1, 109. 37 

Total 11,987.55 

.SURVEYS. 

Examinations  were  made  during  the  season  at  Fox  Island,  at  Bludsoes,  and  Wya- 
oonda  bars. 

Very  respectfully,  your  obedient  servant,  M.  Meigs, 

V,  S,  Ciril  Engineer. 

M^O-  ^'  Mackenzie, 

Corps  of  Engineers. 
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report  of  mk.  s.  edwards,  superintendent. 

United  States  Engineer  Office, 

Rock  Island,  IJL,  January  i,  1895, 
Major  :  I  have  the  honor  to  submit  the  followiDg  report  of  operations  for  improv- 
ing Mississippi  River  in  the  division  in  my  local  charge,  for  the  calendar  year  ending 
December  31, 1894: 

QUINCY  BRLDQE   TO   CLARKSVILLE. 

The  work  between  Qnincy  Bridge  and  Clarksville  was  carried  on  by  day  labor  and 
use  of  Government  plant,  towboat  Coal  Bluff  and  launch  Stella  doing  the  towing. 
Work  was  carried  on  in  the  vicinity  of  Saverton,  Turtle  Island,  and  Quincy. 

Vicinity  of  Saverton. — The  crossing  at  this  point  has  for  years  been  bad,  but  perhaps 
never  so  bad  as  during  the  past  season.  Even  at  a  fair  stage  of  water  the  crossing 
was  a  difficult  one,  and  at  a  2-foot  stage  there  could  be  found  but  little  over  3  feet  of 
navigable  water.  The  reef,  semicircular  in  form,  extended  from  the  Missouri  shore 
to  Island  445,  closing  the  river  entirely.  During  the  summer  relief  was  sought  by 
dredging  a  channel  through  the  bar  at  lower  end  of  Saverton,  and  though  this 
helped  steamboats  for  a  short  time,  it  did  not  improve  navigation  for  rafts.  It  was 
decided  to  build  two  dams  (numbered  3  and  4,  sheet  72),  located,  respectively,  2,800 
and  1,175  feet  below  Island  445,  extending  from  Illinois  shore^  each  about  1,600  feet 
long ;  but  owing  to  the  fact  that  a  navigable  channel  must  be  produced  immediately, 
even  if  not  permanent,  the  dams  were  run  out  only  to  the  reef,  making  the  lengths 
1^090  and  1,050  feet,  respectively.  Rafts  came  down  during  and  after  the  construc- 
tion of  the  work  and  found  no  difficulty  in  making  the  crossing.  At  no  time  was 
there  less  than  4^  feet  of  water  after  the  dams  were  completed.  To  make  the 
channel  permanent,  these  dams  should  bo  lengthened  to  1,600  feet,  and  one  wing  dam 
and  one  closing  dam  built  below  them.  The  dams  designed  for  the  Missouri  side 
Inay  then  be  omitted.  Dam  3  (sheet  72)  was  commenced  September  12  and  completed 
October  7 ;  Dam  4  (sheet  72)  was  commenced  September  20  and  completed  October  18. 

At  Turtle  Island. — Work  at  this  point  was  commenced  October  8  and  discontinued 
November  20,  when  the  fleet  was  taken  into  winter  quarters.  The  work  consisted 
in  building  1,690  feet  of  shore  protection  on  Turtle  Islands  (439),  thus  completely 
protecting  the  west  bank  of  this  island. 

Dams  5  and  6  (sheet  70),  commenced  in  1893,  were  completed.  The  work  of  rais- 
ing Dam  6  from  low  water  of  1864  to  5  feet  above  was  easily  performed,  but  the 
raising  of  Dam  5  from  5  feet  below  low  water  to  6  feet  above  was  slow  and  difficult. 
The  closing  of  the  old  channel  forced  the  whole  river  to  the  west  of  Turtle  Island, 
and  the  cutiing  being  slow  the  current  at  the  dam  was  terrific.  The  use  of  a  grass- 
hopper had  to  be  discontinued  and  the  dam  raised  by  building  piers  of  brusu  and 
rock.  The  piers  were  made  20  feet  apart.  After  thus  going  over  the  840  feet  the 
spaces  were  filled  in,  and  the  water  having  raised  to  overflow  the  dam  the  operation 
was  repeated.  To  illustrate  the  strength  of  the  current  I  need  only  state  that  in 
unloading  rock  the  barges  below  the  dam  had  to  be  pushed  ''  full  stroke  '^  by  the 
towboat  Coal  Bluffs  and,  in  addition,  two  capstans  used  on  building  barge  were 
required  to  hold  them  in  place.  This  of  course  caused  the  towboat  to  lose  much 
time.  Notwithstanding  the  strong  current,  the  use  of  brush  in  building  piers  pre- 
vented any  loss  of  rock.  After  bringing  the  dam  to  grade  a  covering  of  brush  was 
laid  on  top,  loaded  with  rock  on  tips  only.  It  is  hoped  this  will  prevent  the  ice 
from  taking  off  any  rock  when  going  out. 

Slig-ht  repairs  were  made  to  Dam  8  (sheet  70).  Shore  protection  on  Bay  Island, 
opposite  head  of  Turtle  Island,  was  commenced,  but  as  all  hands  were  needed  .on 
Dam  5  work  of  shore  protection  was  discontinued  to  be  resumed  in  1895. 

Vicinity  of  Quincy. — Work  at  this  point  was  begun  October  20  and  completed 
October  30,  and  consisted  in  repairing  Dams  1  and  2  (sheet  68),  opposite  city  of 
Quincy.  The  ends  of  the  dams  had  been  scoured  off  by  running  ice  160  and  360  feet, 
respectively,  and  from  0  to  13  feet  deep.  Both  dams  were  extended  to  their  original 
length,  and  the  height  of  extensions  was  made  the  same  as  remainder  of  dam.  In 
addition  to  this  an  apron  150  feet  long  was  laid  on  outer  end,  rocked  at  tips  only, 
to  act  as  an  ice  breaker  and  prevent  the  abrasion  of  the  ends  of  the  dams  by  run- 
ning ice.  A  small  force  was  used  on  the  above  work,  the  launch  Stella  doing  the 
towing. 

In  general. — I  would  say  that  in  addition  to  ordinary  difficulties,  such  as  low  water 
and  consequent  shallow  channel,  we  were  compelled  to  tow  nearly  all  material  ux> 
stream  from  20  to  30  miles.  Much  delay  and  resulting  expense  was  caused  by  my 
being  unable  to  obtain  authority  to  purchase  material  in  advance  of  commencement 
of  work. 

Prices  paid  for  rock  ranged  from  ^19|  cents  to  62  cents  and  for  brush  22  cents  to  30 
cents. 
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Liii  ofwork$  wmsirueted  and  repaired  and  of  materials  u$ed  during  eeaeon  of  1894  between 
Qiinoy  Bridge  and  Clarkeville, 


Dimensions.                 Material. 

Deaigoation. 

1    Height 
Length,  .above low     Book.       Brash, 
water,  1864. 

Sheet  08: 

Winir  Dun  1.  onter  end  rebuilt. . ,  r  r ,  x , , . ,  r ,  -  - ,  ^ . , . . .   .  - 

Feet.           Feet.        Cu.vdt.  \  Cu.vdg. 
160    ..      .                 825  2           §02  0 

Wlnif  Dam  2.  outer  end  rebnilt. r  -  -  ^ 

360                5              707  5            411  1 

Sheet  70? 

Winff  Dam  5  ralaed.  4M>mi>Ieted .     .                

A           A  24fl.  1         5  ifu  1 

Wing  Dam  6i  raised,  completed 

5           1  268.8  '      1  774  « 

Shore  protection,  island  iS9.  completed 

1,800 2.617.1        2,612 

326  9  -         864  0 

Shore  protection,'  Bay  Island,  no£  completed 

"Winff  Dam  8.  repaired . . . . . .  -  r  -  -  r  - . . .  .^ . .  r  r 

50               528  I 

Sheet  72? 

Wing  Dam  8.  not  falllength 1,090  4.5  I    3,767.4        8,877.6 

Wing  Dam 4,  not  fall  length 1,050  4.6'    3,111.9  |      6,692 

Total 18,717.4      27,106.6 

Financial  statement  for  work  between  Quincy  Bridge  and  ClarksviUe,  performed  by  hired 

labor  during  season  of  1894. 

Amoant  expended  in  field  daring  rttlendar  year  1894  (from  distribution 

sheets) .' $30,444.16 

Deduct  retained  percentage  of  1S9S 411. 36 


Add  quota  of  general  superintendence  and  office  expenHes 690. 76 


30,032.80 

690.76 

Add  for  use  anS  deterioration  of  plant 4, 107. 28 

Total 34,830.84 

Material  put  in  works : 

Rock ^ cubic  yards. .       18, 717. 4 

Brush do--..      27,105.6 

Total 45,823.0 

Average  cost  per  .cubic  yard : 

On  barges $0,351 

For  towing  and  putting  in  place .  304 

For  general  superintendence  and  office  expenses .  015 

For  plant .090 

Average  cost  per  cubic  yard  in  place .  760 

QUIMCY  BRIDGE  TO  HANNIBAL. 

Under  project  approved  July  27,  1893,  and  allotment  of  $50,000,  a  contract  dated 
Seirtember  7,  1893,  was  entered  into  with  Patterson  Bros.,  of  Keokuk,  Iowa,  for 
the  construction  of  dams  and  shore  protections  between  Quincy  Bridge  and  Hanni- 
bal, at  $1.09  per  cubic  yard  for  rock  and  43  cents  per  cubic  yard  for  brush  in  place. 
Work  was  commenced  October  12,  1893,  discontinued  November  16,  1893,  resumed 
April  21,  1894,  and  completed  July  23, 1894. 

During  season  of  1894  two  closing  dams  were  built  in  Fabins  Slough,  viz,  Dams 
5  and  6  (sheet  68).  Dam  5  extends  from  Island  431  to  Missouri  shore  and  Dam  6 
from  Idand  429  to  Missouri  shore.  A  very  successful  scouring  was  produced  east  of 
Orton  Island  and  the  channel  thereby  much  improved.  Five  wins  dams  and  one 
closinff  dam  were  built  opposite  Turtle  Island  (439).  On  Turtle  Island  1,787  linear 
feet  of  shore  protection  were  built  and  slight  repairs  were  made  to  old  shore  protec- 
tion on  the  island  and  on  main  shore  above  Uannibal  Bridge. 

This  work,  together  with  the  work  done  by  the  Unitea  States  fleet  later  in  the 
season,  completes  the  work  projected  at  this  point  for  forcing  the  channel  to  the 
west  of  Turtle  Island. 
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List  of  warkt  oonttruoied  and  repaired  and  of  materiaU  ueedf  hettveen  Quinc^  Bridge  and 

Hannibal. 


Designation. 


Sheet  88: 

Cloeing  Dun  5 

Closing  Dame 

Shore  protection,  Orton  Island,  repaired 

Sheet  70: 

doeinffDam? 

Wing  Dam  8 

Wing  Dam  9 

Wing  Dam  10 

Wing  Dam  11 

Wing  Dam  12 

*    Shore  protection,  Turtle  Island 

Shore  protection,  Illinoia  shore,  above  Hannibal,  re- 
paired  


Dimensions. 


Length. 


Height 
above  low 

water,1864. 


037 

704 : 


252 
900 
900 
740 
500 
500 
1,787 


F€€t. 

5 
5 


5 

4.5 
4.5 
4.5 
4.5 
12 


Material. 


Book. 


Total. 


Ou.ud». 

6,083.1 

3,864.7 

141.5 

447.6 
1, 748. 2 
2,087 
2,3M.7 
1,051.4 
1,322.1 
4.056.9 

496.4 


24,258.6 


Brush. 


Ou.  ytff. 
5,264.6 
8,105.1 


382.4 
1,615.8 
2,180.9 
2,062.4 

778 

967.2 
1,840.8 


18,166.7 


Financial  etatement  for  work  between  Quincy  Bridge  and  Hannibal,  performed  under  con- 
tract during  1893-94  (entire  contract). 

Amount  paid  contractor. . .  .♦ $41, 708. 92 

Cost  of  local  inspection,  etc 1,353.37 

Add  quota  of  general  superintendence  and  office  expenses 1. 010. 83 

Add  plant  charge 76. 16 

Total 44,149.28 

Material  put  in  works : 

Rock cubic  yards..       29,884.6 

Brush do....      21,243.6 


Total "51,128.1 

Arerage  cost  per  cubic  yard  in  place $0. 864 

HANNIBAL  DIKE. 

The  appropriation  for  rivers  and  harbors,  of  July  13,  1892,  contains  the  following 
clause : 

'*  Provided,  That  the  Secretary  of  War  be,  and  he  is  hereby,  authorized  to  pay  out 
of  said  appropriations  the  value  of  work  actually  done  by  the  Haunibal  Ferry  Com- 
pauy,  not  exceediug  the  sum  of  two  thousand  one  hundred  and  seven  dollars  and 
fifty  cents,  on  the  Upper  Mississippi  River  Government  dike,  opposite  Hanuibal, 
Missouri,  during  the  months  of  September,  October,  and  November,  eighteen  hun- 
dred and  ninety-one. '' 

The  dike  referred  to  is  Dam  3  (sheet  71),  built  by  the  United  States  in  1883  for  the 
purpose  of  improving  navigation  at  this  point,  and  since  used  as  a  ferry  landing  by 
the  above  company. 

The  Hannibal  Ferry  Company  claimed  to  have  raised  and  strengthene<l  the  dike 
by  the  use  of— 

2,000  cubic  yards  of  earth,  at  10  cents $200. 00 

1,366  cubic  yards  of  rock,  at  $1.25 1,707.50 

1,333  hours  labor  in  unloading  teams  and  placing  rock,  at  15  cents 199. 95 

Total 2,107.45 

A  formal  examination  of  the  dike  and  the  work  done  by  the  ferry  company  was 
made  in  December,  1893,  but  owing  to  the  fact  that  the  di^e  was  partly  covered  by 
sand  an  exact  estimate  of  work  actually  done  could  not  be  obtained.  There  was 
evidence,  however,  that  the  material  above  mentioned  had  been  used.  Sworn  state- 
ments of  all  parties  connected  with  the  work  were  obtained  to  verify  the  claim  of 
the  company. 

Your  report  of  December  23, 1893,  stating  that,  in  your  opinion,  the  account  is  for 
"value  of  work  actually  done  by  the  Hannibal  Ferry  Company,"  was  approved  by 
the  Secretary  of  War  January  3,  1894,  as  recommended  by  the  Chief  of  Engineers, 
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(1)  Financial  statement  for  work  between  Hamburg  and  Cap  au  Gris,  performed  under 
contract  daring  seasons  of  1893  and  1894  (entire  contract  of  1893). 

AmouDt  paid  contractor $72, 147. 50 

Coat  of  local  inspectiou,  etc 3, 634. 76 

Add  for  general  superintendence  and  office  expenses 1, 842. 83 

Add  for  use  and  deterioration  of  plant 221.59 

Total 77,846.68 

Material  put  iu  works: 

Rock cubic  yards..       41,320.8 

Brush do....      40,993.0 

Total 82,313.8 

Average  cost  per  cubic  yard  in  place $0,946 

($)  Financial  statement  for  work  between  Hamburg  and  Cap  au  Gris,  performed  under 
contract  during  season  of  1894  {contract  of  1894). 

Amount  paid  contractor $6,637.49 

Addestimate  for  December,  1894 7,480.55 

Add  retained  percentage 1,568.67 

15,686.71 

Cost  of  local  inspection,  etc 605.24 

Add  for  general  superintendence  and  office  expenses 374. 72 

Total 16,666.67 

Material  put  in  works : 

Rock cubic  yards..     12,344.6 

Brusb do 8,731.9 

Total 21,076.5 

Average  cost  per  cubic  yard  in  place $0,791 

CAP   KV    (JKIS   TO   ILLINOIS   RIVKR. 

Contract  of  1893. — Work  was  commenced  April  19, 1894,  under  contract  with  James 
Shorty  dated  August  7,  1893,  and  continued  without  interruption  until  October  10, 
1894,  when  contract  was  completed. 

Closing  Dam  5  (sheet  81),  which  had  been  commenced  under  contract  with  Jacob 
Richtman,  was  completed.  \\  ing  Dam  4  (sheet  81 ),  from  foot  of  Island  501,  opposite 
Cap  au  Gris,  Closing  Dam  8  (siieet  83)  in  Masons  Chute,  and  Closing  Dam  9  (sheet  83), 
from  head  of  Iowa  Island,  wore  constructed.  Thorough  repairs  were  made  to  Dam 
2  (sheet  81)  and  Dam  6  (sheet  81);  also  slight  repairs  to  shore  protectionon  Island 
499. 

Contract  of  1894.^\Jnder  an  allotment  of  $50,000,  in  accordance  with  project 
approved  August  21, 1894,  a  contract,  dated  October  18, 1894.  was  entered  into  with 
Jacob  Riohtman  for  continuing  improvement  of  this  section  b^  construction  of  dams 
and  shore  protections.  The  prices  to  be  paid  for  material  in  place  are  $1.10  per 
cubic  yard  for  rock  and  10  cents  per  cubic  yard  for  brush. 

Two  hundred  and  twenty-five  linear  feet  of  shore  protection  at  Auers  Landing 
was  constructed  under  above  contract,  work  on  which  was  commenced  December 
17, 1894,  and  was  in  progress  at  close  of  calendar  year.  Six  hundred  and  twenty-two 
and  five-tenths  cubic  yards  of  rock  and  1,874.9  cubic  yards  brush  were  used,  but  no 
payments  were  made  during  the  year. 

Further  details  as  to  character  and  extent  of  the  work  done  are  given  iu  ''outline 
sketches  showing  work  accomplished,''  which  have  been  submitted,  and  in  the 
following  table : 
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LUt  of  works  eonttrueted  and  repaired  and  of  maieriaU  U9od  during  the  eeaeon  of  1894, 
under  contracts  with  James  Short  and  Jaooi  Riehtmanf  between  Cap  an  Gris  and  mouth 
of  Illinois  River, 


Deaignatioo. 


Sheet  81: 

Dam  2,  repaired 

Dam  5,  completed 

Dam  4 

Shore  proteoUon, Island  499, repaired. 
Sheet  83: 

Dam  6,  repaired 

Dam  8 

Dam  9,  commenced 

Shore  protection  at  Auen  Landing. . . 
Sheet  84: 

Dam  7,  repaired 


Dimensions. 


!    Height 
Length.  '  above  low 
water,  1884. 


Material. 


Rock. 


F(MC. 


Feet. 


I 


620 
2,900 


seo 


225 


Ou.  yd: 
2,453.6 
4,876.7 

16,543.8 
758  6 

2.840.6 

4, 769. 2 

3,628.9 

622.5 

160.2 


Total I i  36,154 


Brush. 


(hi,  yds. 

664.2 
2.809.2 
15.159.5 

260 

3.20L6 
5.322.2 
3.390.4 
1,874.9 


32,682 


Finantial  statement  for  work  leUoeen  Cap  au  Gris  and  mouth  of  Illinois  Eiver,  performed 
under  contract  ofl89S,  durtng  season  of  1894  (entire  contract), 

Amoant  paid  contractor $57, 614. 18 

Cost  of  local  inspectioD,  etc 1, 892. 90 

Add  for  general  superintendence  and  office  expensee 1, 368. 66 

Addfornse  and  deterioration  of  plant 190.90 

Total 61,006.64 

Material  put  in  works : 

Rock cubic  yards..      35,351.5 

Brush do....      30,807.1 

Total 66,338.6 

Average  cost  per  cubic  yard  in  place $0.92 

ILUNOm  RIVKR  TO  MISSOURI  RIVER. 

Under  an  allotment  of  $80,000,  in  accordance  with  project  approved  August  81, 
1894,  work  was  carried  on  in  this  section  by  day  labor  and  use  or  QoTemment  plant, 
the  materials  being  secured  by  purchase  in  open  market. 

Before  commencement  of  construction  work  a  portion  of  the  plant  was  employed 
in  vicinity  of  Hop  Hollow,  about  2  miles  above  Alton,  where  a  bar  had  developed 
into  an  obstruction  to  navigation.  On  the  17th  of  August  two  barges  were  floated 
down  from  Piasa  Chute  and  sunk  upon  crest  of  bar  in  a  position  to  induce  a  scour 
near  the  Illinois  shore.  By  this  means  au  immediate  improvement  in  depth  of  chan- 
nel was  effected,  though  not  sufficient  to  meet  the  requirements  of  navigation.  To 
afford  additional  relief  a  sand  pump  was  chartered  on  Aueust  20  and  set  at  work. 
Pumping  was  continued  until  the  end  of  the  month  and  the  desired  temporary 
improvement  of  channel  secured. 

Work  for  remainder  of  season  consisted  in  the  construction  of  dams  and  shore  pro- 
tections. All  works  constructed  in  18^  at  and  near  Piasa  Island  were  found  in 
excellent  condition,  requiring  no  immediate  repairs  or  extension  and  giving 
evidence  of  favorable  etf'ect  upon  the  channel  in  their  vicinity. 

Construction  of  wing  dams  from  Missouri  shore,  opposite  Hop  Hollow,  was  com- 
menced September  17 ;  also  the  driving  of  piles  for  closinff  dam  at  Portage  Chute 
and  the  laying  of  shore  protection  on  channel  side  of  Piasa  Island.  On  October  6  a 
^ang  was  put  at  work  building  shore  protection  on  Missouri  shore  opposite  Maple 
sland. 

The  following  work  (all  in  sheet  84)  was  accomplished :  Three  win^  dams,  Noe. 
13,  14,  and  16,  were  built  opposite  Hop  Hollow,  extending  from  Missouri  shore; 
Dams  17  and  18  were  built  out  from  Illinois  shore  at  Hop  Hollow;  Dams  19  and  20 
were  constructed  on  channel  side  of  Piasa  Island,  the  former  Just  below  Dam  8, 
built  in  1893,  and  the  latter  next  in  series  below  and  at  head  of  tne  shore  protection 


f; 
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bnilt  in  1804.  A  pile  dam  (No.  15)  was  constracted  at  Portage  Island,  closing  Portage 
Chute. 

Shore  protection  on  Piasa  Island  was  built  from  foot  of  island,  extending  upstream 
a  distance  of  2,600  feet,  with  an  average  width  of  70  feet.  Mat  in  water  40  feet 
wide,  with  loose  brush  on  shore  to  a  6-foot  stage. 

Season's  work  on  Missouri  shore  protection  opposite  Maple  Island  was  closed  on 
November  16,  the  proposed  length  not  yet  completed.  The  work  done  averaged  87 
feet  in  width,  with  a  slope  of  3  to  1,  brush  mat  40  feet  wide  in  water,  and  loose 
brush  carried  up  bank  to  a  6-foot  stage.  Length  of  this  shore  protection  is 
4,375  feet. 

The  working  season  in  this  section  extended  from  September  17  to  November  22, 
with  full  Government  plant  in  the  iield.  After  departure  of  towlioat  Parke  for 
winter  quarters  a  small  force  remained  until  November  28  finishing  up  Dams  15 
and  20,  when  balance  of  fleet  was  laid  up  for  winter. 

Outline  sketches  and  the  following  table  are  submitted,  showing  further  details 
as  to  character  and  extent  of  the  work  accomplished : 

IMi  of  works  constructed  and  of  nuntericAs  used  during  the  season  of  1894  between  Illinois 

Biver  and  Missouri  River. 


Designation. 


Sheet  84: 

Wing  Dam  13 

Wing  Dam  14 

CloelxigDaml5 

Wing  Dam  16 

Wing  Dam  17 

Wing  Dam  18 

Wing  Dam  19 

Wing  Dam  20 

Shore  protection  on  Piasa  Island 

Shore  protection  Missouri  shore,  opposite  Maple  Island. 


Total. 


Dimensions. 

Material. 

Length. 

Height 

above  low 

water, 

1864. 

Rock.    ,  finish. 

Feet. 

1.430 

1,150 

1.454 

500 

700 

320 

550 

280 

2,600 

4,375 

Feet. 

7 
7 
5 

Cub.  yds. ,  Cub.  yds. 
5.616      1      5.481.5 
2.417.9        3,668.4 
8.205.9  ,    10,727.3 
1,727            3,056.3 
2.753.2!      5,393.8 
798.2         1,113.2 
2.483.3        4.306.9 
2,444.5         3,475.6 
5  767  2  1       2  753  9 

13  462.2         5  564  8 

45, 675. 4       45, 541. 6 

NoTB.— In  addition  to  the  above,  there  were  put  in  Dam  15,  11,669  linear  feet  of  piles,  1,393  linear 
feet  of  stringers,  and  45  braces. 

Financial  statement  for  work  of  oonstruoting  dams  and  revetments  between  Illinois  River 
and  Missouri  River,  performed  by  hired  labor  during  the  season  of  1894, 

Amount  expended  in  field  during  calendar  year  1894 $54, 691. 18 

Less  I'etained  percentage  (1893) $861.06 

Less  cost  of  dredging  temporary  channel  at  Hop  Hollow 590. 49 

Less  cost  of  piles  and  stringers  for  pile  dam,  and  labor  of  plac- 
ing same 1,124.26 

2,575.80 

Net  cost  of  field  work 52,115.38 

Add  quota  of  general  superintendence  and  office  expenses 1, 238. 09 

Add  for  use  and  deterioration  of  plant 5, 888. 12 

Total 59,241.59 

Material  put  in  works : 

Rock cubic  yards..      45,675.4 

Brush do....      45,541.6 

Total 91,217 

Average  cost  per  cubic  yard : 

On  barges $0,328 

For  toWing  and  putting  in  place .243 

For  general  superintendence  and  office  expenses .  014 

For  plant .064 

Average  cost  per  cubic  yard  in  place *— -  .649 


APPENDIX  X — REPORT  OF  LIEUTENANT  KELLER.    2149 

Bl'RVEY. 

A  survey  was  made  from  the  month  of  the  Missouri  River  to  the  head  of  Iowa 
Island.    The  notes  of  this  survey  have  since  been  platted,  and  the  resulting  map 
will  be  used  in  preparing  a  detailed  project  for  the  improvement  of  this  reach. 
Very  respectihilly,  your  obedient  servant, 

Charles  Keller, 
Second  Lieut,  j  Corps  of  JEnyineers. 
Msg.  A.  Mackenzie, 

Corps  of  Engineers. 


report  of  mr.  c.  w.  durham,  assistant  engineer,  on  plant. 

United  States  Engineer  Office, 

Rock  Island,  IlL,  January  SI,  1895, 

Major  :  I  have  the  honor  to  present  the  following  report  on  the  floating  stock  or 
plaut  belonging  to  the  imj)rovement  of  the  Mississippi  River  between  the  mouth  of 
the  Missouri  River  and  Minneapolis  for  the  calender  year  ending  December  31,  1894 : 

In  this  report  '^  good  "  is  in  fine  condition,  wanting  slight  repairs  or  none ;  *'  fair'' 
requires  extensive  repairs,  or  such  as  are  advisable ;  ''  bad ''  should  be  condemned  or 
rebuilt.    Pieces  condemned  are  omitted. 

The  plant  in  question  is  as  follows :  One  large  towboat  ( Coal  Bluff),  good ;  2  medium- 
sized  towboats  ( Fury  and  Alert),  good ;  1  medium-sized  towboat  ( Kioren),  bad ;  1  small 
towboat  (Mac,  formerly  Freddie),  good;  6  steam  launches  (Lucia.  Emily,  Ada,  Elsie, 
Iris,  and  Louise),  good ;  1  smallsteam  launch  (Florence),  fair;  3  small  naphtha  launches 
(Myra,  Dart,  and  Edith),  good;  1  dredge  (  Vulcan),  good;  1  dredge  (Phcsnix),  fair;  2 
dumps,  good;  4  dumps,  bad;  3  steam-drill  boats,  good;  1  suction  dredge,  good;  2 
pile  drivers,  good;  2  pile  drivers,  fair;  9  large  quarter  boats,  good;  9  small  quarter 
boats,  good;  3  small  quarter  boats,  fair;  4  small  quarter  boats,  bad;  2  large  office 
boats,  good;  10  small  office  boats,  good ;  8  grasshoppers,  good;  3  grasshoppers,  fair; 
1  derrick  boat,  good ;  1  store  boat,  bad ;  1  boathonse,  good ;  6  large  model  barges, 
good ;  73  large  barges,  good ;  2  large  barges,  fair;  6  large  barges,  bad ;  5  small  barges, 
pood ;  3  small  barges,  fair ;  8  small  barges,  bad,  and  a  large  number  of  skiffs,  load- 
ing boats,  powder  floats,  and  pontoons  in  good  condition. 

During  the  year,  under  projects  approved  May  8  and  July  27, 1893,  and  August  31, 
1894,  and  special  authorities  of  March  9,  June  8,  August  21,  October  1,  October  30, 
November  9,  November  13,  December  4,  December  11„  and  December  17, 1894,  con- 
siderable additions  and  repairs  to  plant  were  made. 

There  were  built  at  the  dry  dock  at  Des  Moines  Rapids  Canal  3  large  quarter 
boats,  at  $1,450  each ;  3  barges,  at  $1,450  each ;  1  building  boat,  $2,950;  2  office  boats, 
at  $250  each ;  aud  there  were  rebuilt  6  model  barges,  at  about  $1,700  each ;  1  quarter 
boat  (now  hull),  $650,  and  1  barge,  $950. 

There  were  rebuilt  at  Fountain  City  3  barges,  at  $750  each. 

There  were  rebuilt  at  La  Crosse  3  barges,  at  about  $1,000  each. 

There  were  purchased  17  barges,  at  about  $800  each. 

Considerable  repairs  were  made  to  towboats  Coal  Bluff.  Vixen,  Fury,  Alert,  and 
Mac ;  to  steam  lauuches  Louise  and  Ada;  to  drill  boats  6  ana  103 ;  to  quarter  boats  22 
and  45;  to  the  suction  dredge  and  10  barges.  Nominal  repairs  were  made  t<o  many 
pieces. 

The  construction  aud  repair  work  at  the  dry  dock-was  done  under  supervision  of 
Mr.  M.  Meigs,  U.  S.  civil  engineer;  that  at  La  Crosse  and  Fountain  City  under  the 
supervision  of  Mr.  W.  A.  Thompson,  superinfiOndent,  and  that  at  Nininger  and  Still- 
water under  super^Hisiou  of  Mr.  J.  D.  Du  Shane,  superintendent. 
Very  respectfully,  your  obedient  servant, 

C.  W.  Durham,  Assistant  Engineer, 

Maj.  A.  Mackenzie, 

Corps  of  Engineers. 


report  of  mr.  c.  w.  diuham,  assistant  engineer. 

United  States  Engineer  Office, 

Rock  Island,  III.,  July  2, 1895. 
Lieutenant:  I  have  the  honor  to  present  a  brief  preliminary  report  of  operations 
between  Missouri  River  and  Minneapolis  during  the  second  half  of  tbe  fiscal  year 
ending  June  30,  1895,  as  collated  from  reports  of  assistants  in  local  charge.    Full 
reports  are  made  by  calendar  years. 
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Minneapolis  to  tSi,  Paul. — In  local  charge  of  Superintendent  J.  D.  Da  Shane.  The 
amount  available  being  insufficient  to  commence  construction  of  the  lock,  no  work 
has  been  done  except  surveys  for  location  of  land  required  and  office  work  on  the 
plans,  maps,  and  other  drawings.  Steps  are  being  taken  to  acquire  title  to  the 
needed  land. 

St.  Paul  to  Lake  Pepin.—ln  local  charge  of  Superintendent  J.  D.  Du  Shane.  Work 
in  construction  of  dams  and  shore  protection  by  hired  labor  and  use  of  Government 
plant  was  commenced  June  7  and  carried  on  to  end  of  year.  Repairs  to  shore 
protection  at  Island  19  were  completed  and  about  1,500  linear  feet  of  new  shore  pro- 
tection built.  Wing  Dams  15, 16,  and  17,  running  from  Wisconsin  shore  below  Pres- 
cott,  were  begun. 

Amounts  of  material  put  in :  Rook,  5,722.6  cubic  yards;  brush,  8,924  cubic  yards. 

In  vicinity  of  Diamond  Bluif  a  hired  dredge  worked  on  gravel  bars  which  were 
obstructing  the  channel,  from  may  28  to  June  13,  1895,  removing  3,818  cubic  yards 
gravel  and  small  bowlders. 

Beede  Landing  to  Genoa, — In  local  charge  of  Superintendent  W.  A.  Thompson. 
During  January  and  February,  1895,  work  was  earned  on  by  hired  labor  in  vicinity 
of  Homer  Chute.  Closing  dam  at  Blacksmith  Slough,  Wing  Dams  51  and  52  (all 
commenced  in  1894),  were  completed,  as  also  500  linear  feet  of  shore  protection  at 
head  of  Blacksmith  Island. 

Amounts  of  material  used  in  above  work:  Rock,  3,060  cubic  yards;  brush,  6,610 
cubic  yards. 

During  February  a  channel  1,000  feet  long  and  2^  feet  deep  was  cut  through  the 
bar  above  head  of  Coon  Slough  by  means  of  teams  and  scrapers.  About  9,700  cubic 
yards  of  sand  was  removed. 

Early  in  April  dredge  Vulcan  began  operations  in  cutting  a  channel  through'  bars 
above  head  of  Coon  Slough.  She  continued  on  this  work,  together  with  widening 
the  cut  at  Big  Bend,  until  the  close  of  the  year.  During  a  part  of  April  and  May 
men  with  teams  and  scrapers  aided  the  work. 

Construction  of  dams  and  shore  protections  by  hired  labor  and  use  of  Government 
plant  was  resumed  May  1  and  continued  to  close  of  year. 

There  were  built  in  vicinity  of  Brownsville,  Wing  Dams  1-9,  inclusive,  of  an 
aggregate  length  of  9,315  feet,  and  Closing  Dam  10  at  Raft  Channel  was  commenced. 

There  were  put  in  the  above  work,  approximately,  14,014  cubic  yards  rock  and  55,368 
cubic  yards  brush. 

Genoa  to  Prairie  du  Chien.—bi  local  charge  of  Superintendent  W.  A.  Thompson. 
Operations  in  construction  of  dams  and  shore  protections,  under  contract  with  Albert 
Kirchner,  were  resumed  January  7, 1895,  and  carried  on  (excepting  from  February  6 
to  April  1)  to  June  29,  when  the  contract  was  completed.  There  were  built  a  clos- 
ing dam  from  Island  143  to  Island  144,  a  closing  dam  across  slough  in  Island  144, 
and  shore  protection  of  a  total  length  of  5,122  feet  on  Islands  143,  144,  145,  and  146, 
all  of  which  work  lies  between  De  Soto  and  Lansing.  The  closing  dams  at  Ferry- 
ville  and  Capoli  sloughs,  commenced  in  1894,  were  completed,  and  repairs  were 
made  to  closing  dam  at  Iowa  Slough,  to  closing  dam  at  McDonalds  Slough,  and  to 
shore  protection  on  Islands  126, 127,  and  128. 

Amounts  of  material  put  in  place :  Rock,  20, 010  cubic  yards ;  brush,  16, 667. 4  cubic 
yards. 

Glenhaven  to  JJuhuque. — In  local  charge  of  Superintendent  J.  C,  McElheme.  A 
contract  for  construction  of  dams  and  shore  protections  has  been  let  to  Albert  Kirch- 
ner, of  Fountain  City,  Wis.,  and  work  will  be  commenced  early  in  July. 

Dubuque  to  Clinton, — In  local  charge  of  Superintendent  J.  C.  McElheme.  Opera- 
tions in  construction  of  dams  and  shore  protections,  under  contract  with  .laoob 
Richtman,  of  Fountain  City,  Wis.,  were  in  progress  at  beginning  of  year  and  were 
continued,  except  during  March,  to  May  4, 1895,  when  the  contract  was  completed. 
Shore  protections  above  Fulton,  on  towhead  below  Island  287,  and  on  Island  281 
were  built,  aggregating  in  length  2,024  feet.  Closing  Dams  5,  8,  and  9,  and  Wing 
Dams  6  and  7  were  also  constructed. 

In  work  above  mentioned  there  were  put  in  12,608.3  cubic  yards  rock  and  9,590.7 
cubic  yards  brush. 

Jiock  Inland  Rapids, — In  local  charge  of  Superintendent  .1.  C.  McElheme.  Work 
was  done  by  hired  labor  and  nse  of  (iovemment  plant.  Drill  boats  6  and  108  were 
put  at  work  early  in  April  and  were  continued  to  end  of  year,  the  former  blasting 
obstruction  at  Sycamore  Chain,  the  latter  at  Smiths  and  Lower  chains.  The  rock 
broken  by  these  boats  amounts  to  4,711  solid  cubic  yards.  Dredge  Ajax  began  opera- 
tions April  14  and  continued  to  end  of  year  at  Lower  Chain,  pool  above  Moline 
Chaii^,  and  dike  in  Moline  Pool.  Six  thousand  two  hundred  and  twenty  cubic  yards 
of  rock  were  removed  by  dredge  Ajax,  Two  trailing  dams  were  built  m  vicinity  of 
Duck  Creek  Chain,  one  on  the  Iowa  side,  1,250  feet  long,  the  other  on  the  Illinois 
side,  2,400  feet  long.  There  were  placed  in  the  dams  21,^^1.3  cubic  yards  rock  and 
1,199.7  cubic  yards  brush.    The  buoys,  having  been  repaired  and  repainted,  were 
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reset  April  1  to  4,  1895.    There  are  now  27  buoys  in  the  system,  all  of  which  were 
replaced. 

Muscatine  to  New  Boetan.— In  local  charge  of  Assistant  Engineer  G.  W.  Durham. 
Operations  in  construction  of  dams  and  shore  protections  were  begun  June  27,  18d5. 
In  the  closing  dam  at  Illinois  Chute  r42.3  cubic  yards  rock  and  1,015.2  cubic  yards 
brush  were  put  in  place. 

Flint  Creek  to  Jotva  River.— In  local  charge  of  Assistant  Engineer  C.  W.  Durham. 
Final  location  of  proposed  levee  was  made  in  June*  1895.  fhe  required  right  of 
way  has  been  staked  out  and  in  great  part  acquired  without  cost  to  the  United 
States.  Cross-section  work  is  now  going  on  and  a  contract  for  the  work,  under 
approved  specifications,  will  soon  be  let. 

keithahurg  to  Naahville.—ln  local  charge  of  Mr.  M.  Meigs,  U.  S.  civil  engineer. 
Dredge  Phanix  and  tender  finished  the  removal  of  a  patch  of  rock  opposite  Millers, 
near  head  of  Des  Moines  Rapids.  About  1,500  cubic  yards  of  broken  rock  were 
removed  and  placed  in  Pier  5.  The  Phwnix  also  removed  2,339  cubic  yards  of  gravel, 
sand,  and  bowlders  from  the  channel  below  Keithsburg,  widening  the  same  to  about 
450  feet,  with  5  feet  depth  at  low  water.  U.  8.  towboat  Vixen  and  fleet  of  barges, 
in  immediate  charge  of  Overseer  .John  R.  Carpenter,  built  a  closing  dam  from  Twin 
Island  to  the  Iowa  shore  above  month  of  Skunk  River  and  protected  the  shore  of 
Burlington  Island  opposite  the  dam.  In  vicinity  of  Keithsburg  Dam  14  was  raised 
and  strengthened,  as  also  the  closing  dam  in  Huron  Slough. 

There  were  put  in  place  in  above-named  work  17.573  cubic  yards  rock  and  24,860 
cubic  yards  brush. 

Keokuk  to  Quincy. — In  local  charge  of  Mr.  M.  Meigs,  U.  S.  civil  engineer.  Under 
contract  with  Jacob  Richtman,  of  Fountain  City,  wis.,  the  building  of  dams  and 
shore  protections  has  been  can-ied  on  at  Upper  Bludsoes  Crossing  and  in  vicinity  of 
Curtis  Landing.  The  work  closed  on  June  20,  1895,  the  contract  being  completed. 
One  thousand  and  forty-six  linear  feet  of  dams  and  7,147  linear  feet  of  shore  protection 
were  constructed. 

There  were  put  in  place  12,724.7  cubic  yards  rock  and  20,809.3  cubic  yards  brush. 

Dredging  Quincy  Bay.— In  local  charge  of  Mr.  M.  Meigs,  U.  8.  civil  engineer.  Under 
contract  with  A.  J.  Whitney,  the  dredging  of  channel  outside  of  the  pile  bulkhead 
was  continued.  Four  cuts  were  made  to  a  depth  of  6  feet  at  low  water  and  2,000  feet 
long,  furnishing  a  channel  about  80  feet  wide.  Some  dredging  was  done  below  the 
bulkhead  to  make  a  basin  for  rafts  between  bulkheaH  and  bridge. 

Total  cubic  yards  material  dredged  and  removed,  32,634.7. 

Warsaw  to  Quincy. — In  local  charge  of  Mr.  M.  Meigs,  U.  S.  civil  engineer.  In  Mav 
and  June  a  field  ^arty  was  engaged  in  definitely  locating  and  staking  out  the  work 
to  be  done  in  raisinp^  and  strengthening  the  existing  levees.  On  June  6,  1895,  a 
contract  for  performing  the  entire  earthwork  was  let  to  Casgrain  &  McDonald,  of 
Chicago,  111.,  who  commenced  operations  near  Warsaw  during  the  last  week  of  June. 

Quincy  to  Clarkaville.— In  local  charge  of  Superintendent  S.  Edwards.  Operations 
in  construction  of  dams  and  shore  protections  by  hired  labor  and  use  of  Government 
plant  began  April  15,  1895,  and  were  continued  to  end  of  fiscal  year.  In  vicinity  of 
Whitncys  Bar  four  wing  dams  were  built,  of  a  total  length  of  3,265  feet,  and  shore 
protection  on  point  opposite  Whitneys,  on  Bay  Island,  on  towhead  below  Island  451, 
on  Missouri  shore  below  Island  451,  at  head  of  Hickory  Chute,  at  head  of  Island  4.54, 
and  at  head  of  Whitneys  Bar,  ag^e^ating  in  length  11,772  feet.  Some  repairs  were 
made  to  shore  protection  on  Illinois  shore  above  Hannibal  Bridge  and  on  Turtle 
Island.  There  were  x>ut  in  place :  Rock,  27,698.6  cubic  yards ;  brush,  36,823.2  cubic 
yards. 

Clarkaville  to  Hamburg. — In  local  charge  of  Superintendent  S.  Edwards.  Construc- 
tion of  dams  and  shore  protections,  under  contract  with  Jacob  Richtman,  of  Foun- 
tain City,  Wis.,  was  begun  April  9,  1895,  and  carried  on  to  close  of  the  fiscal  year. 
Shore  protection  was  built  on  Illinois  shore  opposite  Grimes  and  McCoys  islands,  on 
Island  472,  and  on  Missouri  shore  in  Thomas  Chute,  aggregating  in  length  3,905  feet. 
A  trailing  dam  was  run  downstream  from  Tisdales  Towhead,  2,000  feet  long. 

Amounts  of  material  used:  Rook,  11,897.4  cubic  yards  j»  brush,  17,158.7  cubic  yards. 

Hamburg  to  Cap  au  Gria.—ln  local  charge  of  Second  Lieut.  Charles  Keller,  Corps 
of  Engineers.  Work  liegnn  on  March  11,  1895,  in  construction  of  dams  and  shore 
protections  under  formal  contract  with  Jacob  Richtman,  of  Fountain  City,  Wis.,  was 
brought  to  a  close  May  21,  the  contract  having  been  completed.  Repairs  were  made 
to  Dams  2,  4, 5, 14,  and  16,  and  shore  protection,  aggregating  3,580  feet  in  length,  was 
built  on  Missouri  shore  at  Dam  16  and  on  Islands  489,  490,  and  491.  There  were  put 
in  place  30,926  cubic  yards  rock  and  22,021  cubic  yards  brush. 

Cap  au  Qria  to  mouth  of  Illinois  Biver. — In  local  charge  of  Second  Lient.  Charles 
Keller,  Corps  of  Engineers.  Work  resumed  May  22,  1895,  in  construction  of  dams^ 
and  shore  protections  under  fonnal  contract  with  Jacob  Richtman,  of  Fountain  City, 
Wis.,  was  carried  on  to  close  of  year.  At  Auers  Landing  the  shore  was  protected 
for  a  length  of  856  feet.  Closing  Dam  9  and  W^ing  Dam  10  were  completed,  and  Wing 
D(km  11  commenced. 
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Amonnts  of  materials  used:  Rock,  14,758  cubic  yards;  brush,  13,955.1  cubic  yards. 

IlHnoia  River  to  Mi8Bouri  River. — In  local  charge  of  Second  Lieut.  Charles  Keller. 
Corps  of  Engineers.  Construction  of  dams  and  shore  protections  by  hired  labor  and 
use  of  Government  plant  was  begun  Jnoe  13,  1895,  and  carried  on  to  end  of  fiscal 

?ear.    Shore  protection  on  Missouri  shore,  opposite  Maple  Island,  and  at  Riverside 
ark,  was  buut;  of  a  total  length  of  about  2,000  feet. 

Amounts  of  material  used:  Rock,  9,308.3  cubic  yards:  brush,  11,204.3  cubic  yards. 
Surveifs.^A  continuous  detailed  survey  of  the  river  from  head  of  Crooked  Slough 
to  Clayton  has  been  made. 

Very  respectfully,  your  obedient  servant, 

C.  W.  Durham,  A»$i$taHt  Bnginerr. 
Second  Lieut.  Charles  Kbu^r, 

Carps  of  Eng%neer$. 


X3. 
OPERATING  AND  CARE  OF  DES  MOINES  RAPIDS  CANAL  AND  DRY  DOCK. 

The  Des  Moines  Bapids  Canal  was  open  for  navigation  two  hundred 
and  fifty-one  days,  during  which  time  there  passed  through  it  606 
steamboats  and  340  barges,  carrying  14,141  passengers,  22,(^4.5  tons 
of  merchandise,  and  55,729  bushels  of  grain.  There  also  passed 
through  the  canal  155,625,800  feet,  B.  M.,  of  lumber,  29,545,910  feet  of 
logs,  55,670,204  shingles,  and  55,064,988  laths. 

The  expenses  of  operating  and  caring  for  the  **  Des  Moines  Rapids 
Canal  and  Dry  Dock,"  including  dredging  and  repairs  to  gates, 
machinery  and  plant,  have  been  during  the  past  year  $37,^2.07. 
These  expenses  are  provided  for  by  an  indefinite  appropriation  made 
by  act  of  March  3, 1881. 

During  the  year  nominal  repairs  were  made  to  lock  gates  and  lock 
machinery  and  to  the  canal  embankment  and  guide  piers  on  the  rapids. 
No  dredging  was  done,  but  a  small  amount  of  rock  was  removed  from 
channel  above  the  guard  lock  and  below  lower  lock.  Dredge  JJoj*  and 
dump  boats  A  and  C  were  rebuilt. 

The  dry  dock  was  in  constant  use,  and  .at  times  when  not  required 
for  repairs  to  portions  of  the  Goveniment  plant,  boats  and  barges 
belonging  to  private  parties  have  been  docked  and  repaired.  The 
dockage  fees  collected  from  private  parties  during  the  fiscal  year 
amounted  to  $295. 

Abstract  of  appropriations. 
By  act  approved — 

AprilSO,  1878 $7,500.00 

June  18, 1878  (allotment) 32,500.00 

March  3, 1879 40,000.00 

Jnne  14,1880 30,000.00 

March  3,  1881,  for  fiscal  year  ending- 
June  30, 1882 46,000.00 

June  30, 1883 75,000.00 

June  30, 1884 47,000.00 

June  30, 1885 40,500.00 

June  30, 1886 43,000.00 

June  30, 1887 44,000.00 

June  30, 1888 42,000.00 

June  30, 1889 39,000.00 

June  30, 1890 43,837.97 

June  30, 1891 43,995.80 

June  30, 1892 44,000.00 

June  30, 1893 58,000.00 

June  30, 1894 56,652.49 

June  30, 1895 48,599.05 

Total 780,585.31 
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Money  statement. 

June  30, 1894,  balance  on  band $2, 271. 68 

June  30, 1895,  amount  drawn  from  Treasury  under  indefinite  appropriation .     41, 000. 00 

^3,271.68 
Jnne  30, 1895,  amount  expended  during  fiscal  year 41, 052. 80 

June  30, 1895,  balance  on  hand 2, 218. 88 


List  of  vessels  docked  in  the  dry  dock  at  the  JJes  Moines  Rapids  Canal  during  the  fiscal 

year  ending  June  30,  1895. 


Besij^nation. 


Dateof  I  Date  of 

entering  I  leaving 

dock.  dock. 


Designation. 


Flat  No.  116 

New  bull  for  qnarter  boat 

No.45* 

Steamer  Vixen 

Model  barge  No.  87 , 

Model  barge  No.  89 

Steamer  Mary  Morton  t 

Pontoon  of  dredge  No.  14 

Dredge  Vulcan 

Lighter  No.  98 

Steamer  J.  W.Mills t 

Steamer  St.  Paul  t j 

guarter  boat  No.  47 " I 
teamer  Sidney " 

Steamer  Louise 

Steamer  Stella 

Steamer  Lucia 

FlatNo  30 

Flat  No.  47 

FlatNo.in I 

Canal  flat  G I 

Flat  No.  144 

FlatNo.  143 

Steamer  Coal  Bluff i 

St«amcr  V  ixen 

DnmpB 

FlatNo.  93 

Flat  No.  143 1 

Dredffe  PhcBnix I 

Grasshopper  No.  141 

Grasshopper  1]  o.  142 

FlatNo.  52 

Qnarter  boat  No.  182 

FlatNo.  99 \ 

Steamer  Colonel  Patterson  t. 

Steamer  City  of  Quincy  t 

Building  boat  No.  04* 


1804. 
July    3 

July     3  I 
July    6  ! 
July    9 
July  11 
July  18  i 
July  20 
July  23  , 
July  28  : 
July  30  ! 
Aug.    2  ' 


Aug.  6 
Aug.  10 
Aug.  11 
Aug.  14 
Aug.  14 
Aug.  27 
Aug.  30 
Aug.  30 
Aug.  31 
Aug.  31 
Aug.  31 
Sept.  5 
Sept.  6 
Sept.  8 
Sept.  8 
Sept.  11 
Sept.  11 
Sept.  11 
Sept.  11 
Sept.  13 
Sept.  13 
Sept.  29 
Oct.      1 


1894. 
July     6 

July    6 
July    9  I 

July  11  ; 

Julv  J  3 
July  20 
July  21    I 
July  23    I 
July  31 
July  31 
Aug.    5   I 
Aug.    2  l' 
Aug.  10  I 
Aug.  11    : 
Aug.  14  11 
Aug.  14  |< 
Aug.  17 
Aug.  30   ; 
Sept.    6 
Sept.  30  ' 
Sept.    2  I 
Sept.    2  I 
Sept.    2  ' 
Sept.    6 
Sept.    8 
Sept.  13 
Sept.  11  ; 
Sept.  13  ' 
Sept.  15 
Sept.  13  I 
Oct.    27  ' 
Sept.  15 
Sept.  15 
Sept.  30  I 
Oct.     2 
Nov.  16 


Steamer  General  Barnard  . . 

Steamer  Stella 

Steamer  Vixen 


Dredge  Phnenix . 
Coal  flat  I 


FlatG 

Flatfl 

Steamer  Sidney  t 

Lighter  No.  98 

St«amer  Lilly 

Barge    No.    195    (old    hull 

Vixen) 

Old  hull  of  steamer  Stella. . . 

FlatNo.  179* , 

Pile  driver  No.  104 

Steamer  J.  G.  Parke , 

Steamer  Bella  Mac  t 

Quarter  boat  No.  183 ' 

Flat  No.  181* 

FlatNo.180* 

Flat  No.  .30 

FlatNo.  63 

FlatNo.  76 

Dump  No.  2 

Dump  No.  3 

FlatNo.  35 

FlatNo.4l 

Pile  driver  No.  58 

Grasshopper  No.  56  * 

OfHceboatNo.12* 

FlatNo.  Ill 

Old  hull  of  Stella 

Office  boat  No.  41  * 

Dredge  tender  A 

Dredge  tender  B 

Dry  dock  flat  Jumbo 


Date  of  I  Date  of 

entering  '  leaving 

dock.     ,     dock. 


1894. 
Nov.  16 
Nov.  16 
Nov.  16  I 

1895.  I 
Mar.  28 
Mar  28 
Mar.  20 
Mar.  28  ! 
Apr.  4 
Apr.  5 
Apr.  20 


May  7 
May  7 
May  11 


May  28 
Mav  28 
May  28 
May  28 
May  12 
June  4 
June  4 
Juno    4 


June    8  I 
June    8  , 


Mar.  28 
Mar.  28 
May      7 

Apr.  4 

Apr.  4 

Apr.  4 

Apr.  13 

Apr.  5 

June  4 

Apr.  20 

Apr.    20 

Apr.    27 

May      - 

May 

May 

May 

Mav 

Mav 

May 

June 

(!) 

C) 

(r) 

(i) 

(J) 

June  8 

June  8 

June  8 

Jnne  12 

Juno  12 

June  14 

t 

June  25 


*  Built  in  dock. 


t Belongs  to  private  parties. 


I  "Wrecked. 


^  Still  in  dock. 


Table  shaicing  the  amount  of  material  removed  from  the  Des  Moines  Rapids  Canal  from 
June  SOf  1878y  to  June  SO,  1895. 


Fiscal  year. 


Removed   I 

by  United  i  Removed 
States      I  by  teams, 
dredges.    { 


Removed 
by  contract. 


Total. 


1879.. 
1880. 
1881.. 
1882.. 
1883.. 
1884. 
1885.. 
1886. 
1887. 
1888.. 
1889.. 
1890. 
1891. 
1892. 
1893. 
1894. 


Ou.  yards. 

8,700 
26,496 

9,003 
18, 031 
22, 717 
52, 616 
38,097 
65,970 
78, 537 
47,333 
86,278 
23,830 
46,751 
149, 618 
113. 954 
68. 025 


Cu.  yards. 

Ou.  pardi.  | 

1,228 

11,553  i 



49  758 

90,858 

1 

:::::;::::::!::::::::::::l 

1 

;;;;;;;;;:;;::;::;:;::;::i 

Cu.yards. 
8,700 
39.277 
9.003 
67.789 
113.575 
52.616 
38.  097 
65,970 
78,537 
47.333 
86,278 
23, 830 
46, 751 
149.618 
113.954 
58,025 


Grand  total . 


999. 353 
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In  addition  to  the  foregoing  there  have  been  removed  from  head  of  channel  at 
Montrose  during  fiscal  years  ending  June  30, 1883, 1884, 1885,  and  1895, 16,643, 25,315, 
6,007,  and  100  cabic  yards  of  material,  respectively ;  total,  48,065  cubic  yards. 


Expenditurei  for  operating  and  care  of  Dee  Moines  Rapids  Canal  for  fiseal  year  ending 

June  30,  1S95. 


Month. 


18M. 
July 

▲llgUflt 

September.. 

October 

Korember . . 
Deoember... 


1895. 


Jannsry .. 
February . 
Harob.... 

April 

May 

June 


Office  and  adminiBtration. 


Salaries. 


Supplies.,   M^«J«>_  I    Total. 


$375.00 
375.00 
875.00 
375.00 
375.00 
500.00 


600.00 
500.00 
500.00 
458.33 
875.00 
375.00 


$13.45 

1.05    . 

10.50  ! 

8.45  I 

67.50  I 

29.50  1 

I 


$26.80  I 

'  48.25' 1 
.85 
43.23  I 
46.50  I 


1.38 

!        40.20  1 

0.55  I        45.28 

1        28.18, 

11.83  i i 

3.65  34.25 


$415.25 
:n6.95 
433.75 
384.30 
485.73 
576.00 


501.38 
540.20 
554.83 
486.51 
386.83 
412.90 


Canal  and  locka. 


Labor.     Stupplien. 


$1, 775. 00 
1, 775. 00 
1, 756. 34 
1.720.00 
1, 753. 34 
1,312.50 


1, 812. 50 
1, 312. 50 
1,312.50 
1,745.00 
1, 745. 00 
1, 745. 00 


ToUl 5,083.00  I      156. S8  ,      314.92 


5,554.63  ,19,264.68 

I 


$204.35 
218.41 
395.40 
104.97 
198.04 
17.20 


110.79 
70.92 
23.41 
242.60 
160.78 
248.82 


Cnrrent 
repaira. 


$232.94 
573.82 
1,462.39 
1,399.33 
1,184.40 
64&17 


283.70 
222.89 
415.51 
455.59 
302.35 
531.07 


Total. 


$2,212.29 
2,567.23 
3,614.13 
3,224.:i0 
8,135.78 
1,977.87 


1,706.99 
1, 606. 31 
1,751.42 
2,443.19 
2,217.13 
2,524.39 


2, 004. 19     7.  712. 16     28, 981. 03 


Month. 


July 

August  — 
September . 

October 

November . 
December. . 


1894. 


January . . 
February . 

March 

April 

May 

June 


1895. 


Total. 


Labor. 


Dredging  canal. 
Snppliea 


Current 
repairn. 


Total. 


Grand  total. 


$3.36      $2,092.28  I    $2,095.64 

469.24  1  469.24 

$496.00,  60.58,  116.11  672.64 


31.53 
8.25  |. 


100.64 
8.25 


•I- 


$4,723.18 
8,413.42 
4,720.52 
3,608.60 
3,621.51 
2,553.87 


2,300.01 
2.154.76 
2.306.25 
2,929.70 
2,603.96 
2,937.20 


496.00  103.67         2.746.74:      3,346.41         37,882.07 


Comparative  expenditures  for  operating  and  oare  of  Des  Moines  Rapids  Canal  for  ike 

fiscal  ifears  1882-1896. 


Office  and  odminlRtration. 


Year. 


\  Salaries. 


Sup 


Miacel- 


Iiliea.    I  laneouB. 


Total. 


1882. 
1883. 
1884. 
1885. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 
1892. 
1883. 
1894. 
1895. 


710.00 
82L12 
045.22 
015.00 
225.00 
875.00 
870.00 
760.00 
425.00 
175.00 
495.00 
720.00 
135.00 
OR8.00 


$161. 


209. 
245. 


154. 
26. 
120. 
162. 
156. 
137. 
121. 
156. 


69 

86 

12  I 
31  ' 
12 

'•I 

04 

80  I 
84 
76  I 
04 

13  , 
71 
38 


$550.62 
449.52 
665.62 
573.88 
432. 10 
424.48 
481.70 
318.82 
238.03 
113. 38 
210. 75 
138.73 
711.56 
314.92 


$4,422.31 

,  5, 560. 60 

5,519.96 

5, 834. 19 

5,866.22 

I  4, 884. 67 

I  5,505.74 

4,095.62 

'  4,783.87 

,  5,451.14 

4,861.79 

5, 995. 8G 

5,908.27 

5.554.63 


Canals  and  IocIch. 
Labor.       Supplies.  Rt^pairs.  ■    Total. 


$21,122.70 
25,813.40 
17.654.23 
17, 615. 97 
17, 731. 76 
18,326.23 
16, 892. 82 
17,241.79 
18, 245. 07 
18, 785. 73 
18,099.98 
17. 464. 67 
19,  .585. 65 
10,264.68 


$1,664.06 

2,216.87 

4,344.51 

,  1,995.92 

I  2.226.23 

,  2,752.80 

:  1,942.94 

I  2.277.97 

,  2.876.65 

2,726.27 

i  1,612.98 

2, 162. 64 

1.707.04 

2,004.19 


$1. 946. 03 
.1,203.01 
1,291.20 
5,237.88 
5,652.87 
3,775.69 
7,972.29 
3,689.20 
7,848.88 

11,863.31 
5,012.20 
6,822.35 

12.974.85 
7.  712. 16 


$24,722.79 
31,233.28 
23.289.94 
24,848.77 
25,610.86 
24,854.62 
26,803.05 
23,208.96 
28,470.50 
33.374.81 
24.725.16 
20.449.66 

i  34.267.54 
28.981.03 
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Comparatire  expenditures  for  operating  and  care  of  Dts  Moinea  Rapids  Canal,  etc. — Cont'd. 


Year. 


1882. 
1883. 
1884. 
1885. 
1886. 
1887. 
1888. 


Dredging  canal. 


Labor.    ,  Supplies.  :   Kepairs.      Contract. 


1800 

1801 

1892 

1893 1    8;712.77 

1894 !    6,719.81 

1895 1        496.00 


$2,340.43 
4,765.93 
7.485.45 
3. 353. 12 
4,984.55 
6,149.45 
5,084.77 
5,573.56 
3,196.58 
3,563.51 

11,333.23 


$512. 19 
1,583.80 
4,780.32 
8,580.69 
3,017.49 
3.810.12 
2,267.62 
3,528.06 
1,260.78 
1,906.63 
6,370.52 
4,48L53 
2,227.41 
103.63 


$846.58 
598.04 
1,262.02 
1.888.73 
3,630.41 
2,453.98 
1,808.85 
2,479.17 
6,284.07 
702.61 
4,250.47 
5,464.30 
7,716.02 
2. 746. 74 


$14,080.30 
30, 666. 17 


Total. 


$17,830.49 
37,568.94 
13.536.70 
13.822.54 
11.532.45 
12.413.55 

9. 161. 24 
11.580.79 
10,74L43 

6.172.75 
21,963.22 
18,658.60 
16,683.24 

3,346.41 


Mlsoel- 
laneons. 


$68.75 

3. 564. 07 

586.73 


1.372.32 


I 


Grand     I 
total.      ] 


$47,053.34 
77,926.79 
43,283.42 
44,506.50 
43,000.53 
42, 152. 84 
42,802.35 
38,885.37 
43,995.80 
44,098.20 
51, 550. 17 
61,104.12 
56,899.05 
37,882.07 


Traffic  statement  of  the  Des  Moines  Bapids  Canal  for  the  fiscal  year  ending  June  SO,  1895, 


Month. 

1 

1  I 

P 

56 
31 
18 

Passengers.         { 

Merchandise.      1 

Grain.                   1 
Lnmber. 

! 

1 

1804. 

July 

August .... 
September  . 
October.... 
Kovember. . 

51  i  48 
20  <  29 
26  ,  29 
34     64 
19      1A 

Tons. 
6.076      1.035 
f;788             0.5 

300 

70       2,300 

Btish. ,       Feet. 
2,588     26,785,072 

10,782,442 

1  21,103,977 

]  33,681,757 

Feel. 
3,400,000 
1,560,000 
1,656,000 
1,700,000 

Numbsr. 

12,949,954 
2.843,500 
7,848,430 

12,771,700 

Number. 
11, 403, 565 
2,355.900 
6,495.400 
9, 141.  553 

282 

131 
176 
216 
28 

1895.                        1 

March       ..1    -^  :        ^ 

3 

225 

926 

4,240 

12,048 

■     ■ 1 

..,...,  1 ,.. 

8 
82 
256 
374 

April 

Miy 

Jnne 

Total. 

14     17     26 
46     42     40 
77     76   119 

1 

181 

6,022 

3,500       7,842,350 
20,366  1  20,383,990 
29,275  1  35,046,212 

1,000,000 
8,709,710 
11,530,200 

1,725,250 
6,375,500 
11,155,870 

1. 927, 300 
8,094.450 
15, 646, 770 

288  323 

«. 

14.141 

22,034.5 

55,729  !l56.625,800 

1 

29,545,910 

55.670.204 

55,064.938  1  1,.')03 

Comparative  traffic  statement  showing  the  total  traffic  that  has  passed  through  the  canal 
since  its  opening  in  1877 ^  hg  fiscal  years  ending  June  SO. 


Fiscal 
year. 

Steam- 
boats. 

1 

Merchan- 
dise. 

Tons. 

Grain. 

Lumber. 

Logs. 

Lath. 

Shingles. 

Lock- 
age 
atone 
lock. 

BusheU. 

Fest. 

Feet. 

Number. 

Number. 

1878... 

670 

548 

53.346 

737, 415 

25,000,000 ; 

4,000,000 

3,700,000       824 

1879... 

802 

454 

5,038  1  64,666 

2,192,642 

33,347,612 

8,086,000 

8, 721, 796 

11,749,000   1,564 

1880... 

967 

661 

13,231     78.989 

2,197,469 

21,832,478 

13,160.960,27.863.640 

30,651.000  2,497 

1881... 

840 

276 

10,003     44,962 

1.154,092 

52, 256, 235 

11,018,41011.657,655 

15,091,000  1,339 

1882... 

760 

444 

8.588     29,043 

781,817 

17,150,011 

4,475.000|  3.112,825 

4,885,250  2,292 

1883... 

1.107 

705  ;    9,192 

43,359 

729, 174 

13,093,325 

1,040,00011,558,000 

4,435,000  1,353 

1884... 

913 

245  1  13, 057 

54,215 

470,580 

57,018,151 

0,399,764!l5.924,645 

25,182.250  1.908 

1885... 

880 

169  I  13,065 

54,120 

776,432 

43,119,797 

2,779.670,13,473,205 

25.018,750  1,270 

1886... 

784 

218     22,221 

56,001 

465,681 

22.769.823 

3,195.360  4,302,800 

8,253,000       755 

1887... 

990 

318  '  20,797 

52,815 

366.432 

178, 754, 876 

24,827.00019,961,781 

90,450.922   1,717 

1888... 

595 

233  1    8.330 

38,160 

143. 037 

166,827,752 

34,505,000  83,642,450 

49,848,840 

1,748 

1880... 

1.022 

288     22,880     50  008 

381,559 

118,508,045 

26,333,320  50.221,099 

37.413,810 

1.941 

1890... 

924 

477     14,529     71,458 

397,783 

146.078,329 

26. 689. 300  44. 316, 167,73, 540, 370 

1,827 

1891... 

878 

357  1  15,801     45,217 

364,878 

193,358,089 

37, 176, 150'59, 350. 595  87, 250, 090 

1,895 

1802... 

577 

191  1  10,  260 

12,228 

63,210 

140,664,084 

24, 514, 000  39. 476, 926  61 ,  141 .  137 

1.233 

1893... 

670 

284  !  10,846 

38,318 

53.257 

80,190.519 

16, 350. 200  29. 121, 020128, 896.260;  1.476 

1894... 

619 

312  1  14,752 

43, 182 

83,650 

117,360.783 

8, 612,  OOO'W,  710, 727'42, 112. 415   1. 394 
29. 545, 910!55,  670. 204;56.  064, 938!  1 .  50:? 

1885... 

(«>6 

340  '  14,141 

22,034.5 

55.729:155,625,800 

i 
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Dates  of  opening  and  cloning  of  canal  for  all  years  since  its  opening  to  navigation. 


Year. 


1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 


Canal    i     Canal    |    River        River 
opened.  I   closed.   |  opened.  |   cloeed. 

.i , 


Aug.  22 
Mar.  8 
Mar.  17 
Mar.  8 
Apr.  16 
May  6 
Apr.  13 
Apr.  1 
Apr.  1 
Apr.  ] 
Mar.  28 
Mar.  29 
Mar.  18 
Apr.  1 
Apr.  1 
Apr.  1 
Apr.  1 
Mar.  21 
Mar.  15 


Dec.  10 
Nov.  28 
Dec.  9 
Nov.  19 
Oct.  17 
Nov.  26 
Deo.  0 
Nov.  23 
Nov.  24 
Nov.  21 
Nov.  23 
Nov.  22 
Nov.  23 
Nor.  20 
Nov.  21 
Nov.  23 
Nov.  15 
Nov.  21 


!  Feb.  17 

'  Open  . . . 

Mar.    6 

Jan.     5 

Mar.  25 

S)en  ... 
ar.  1 
!  Mar.  15 
Mar.  11 
Mar.  15 
Feb.  11 
Mar.  1 
Mar.  3 
Jan.  28 
Open  . . . 
Feb.  2 
Mar.  10 
Mar.  1 
Feb.  26 


Dec.  10 
Dec.  20 
Dec.  26 
Dec.  8 
No  close 
Dec.  15 
Dec.  27 
Dec.  30 
Dec.  14 
Dec.  2 
Dec.  21 
No  close 
Feb.  24 
Jan.  21 
No  close 
Dec.  23 
Dec.  4 
Dec.  30 


Highest  water. 


June  11 
June  2 
June  29 
Oct.  29 
Apr.  25 
May  8 
Mar.  13 
Mar.  15 
May  6 
Feb.  12 
May  10 
Feb.  26 
June  30 
Mar.  29 
June  30 
May  15 
June  3 
Mar.    4 


Lowest  water. 


Feet. 
20.55 
12  05 

8.45 
17.50 
18.95 
15.90 
li^.45 
16.80 
12.80 
15.95 
11.60 
19.65  < 
10.75  I 
12.60 
10.80 
19.25  ! 
14.85 
11.85  I 

5.10 


Sept....i 
Sept.  22  ' 
Oct.  4 
Aug.  34  . 
Aug.  29  . 
Oct.   5 
Sept.  22 
Aug.  25  ; 
Nov.  30 
Dec.  1 
Nov.  28 
Dec.  26 
Dec.  5 
Jan.  3 
Nov.  30 
Dec.  18 
Nov.  20 
Dec.  4 


Feet. 
0.65 
1.45 
1 

2.05 
2.75 
2.63 
2.10 
2.80 
3.40 
.50 
0 

—  .80 

—  .70 

—  2.40 

—  1.60 

—  .80 

—  .95 

—  .90 


kbport  ok  m.  mki«8,  u.  s.  civil  knginkkr. 

United  States  Enginkkk  Office, 

Eeokuky  Iowa)  July  1,  ISOo, 

Lieutenant:  I  have  the  honor  to  submit  the  following  report  on  "operating  and 
care  of  Des  Moines  Rapids  Canal  and  Dry  Dock ''  for  the  fiscal  year  ending  June  30, 
1895: 

The  canal  was  closed  November  21,  1894,  and  opened  Marcl^  15, 1895.  It  was  open 
for  navigation  two  hundred  and  fifty-one  days  and  closed  one  hundred  and  fourteen 
days.  A  few  boats  were  locked  through  after  the  regular  closing  of  the  canal,  and 
one  boat  passed  through  on  the  23d  of  December — a  very  unusual  thing.  During 
the  past  year  a  very  great  drought  has  prevailed,  the  highest  stage — which  was 
reached  on  March  1,  1895 — being  5.1  feet  above  low  water  on  the  lower-lock  gauge. 
The  lowest  stage  prevailed  in  July  and  August,  1894,  reaching  —  0.7  foot  on  the  lower- 
lock  gauge,  August  31,  or,  correcting  this  for  the  effect  of  the  lower-lock  boom, 
— 0.4  foot  below  10 w  water  of  1864.  On  the  same  d ate  the  stage  of  water  at  Mechanics 
Rock,  above  the  canal,  was  43  inches  below  its  top,  or  —  0.33  foot.  As  a  consequence 
of  the  low  water,  business  on  the  river  declined,  boats  were  laid  up,  and  stagnation 
prevailed,  to  which  the  business  depression  of  the  country  greatly  added.  Some 
few  raft  boats  continued  to  make  trips,  however,  and  there  were  a  good  many 
excursion  boats  through  the  canal,  but  the  traffic  statement  does  not  compare  well 
with  some  previous  years. 

Repairs  to  gateSy  machinery ,  and  buildings. — On  March  22, 1894,  the  water  was  drawn 
off  from  the  canal  and  the  usual  examinations  were  made.  New  chains  were  put  in 
for  opening  the  upper  gates  at  lower  lock,  and  some  leaks  in  the  hydraulic  pipes, 
across  the  breast  wall,  were  stopped  with  clamps.  Hydraulic  cylinder  at  lower  lock 
was  repaired. 

In  April  and  May  leaks  occurred  in  the  pipes  supplying  the  gate  cylinders  of  the 
lower  outside  gate  at  lower  lock.  Some  of  these  pipes  were  dug  up  and  clamps 
applied  to  the  leaky  spots.  The  pipes  have  been  buried  eighteen  years,  and,  though 
in  ^ood  condition  mostly,  have  suffered  from  pitting,  which  will  eventually  require 
their  removal. 

The  machine  shop  at  the  lower  lock  was  painted  with  two  coats  of  paint ;  also  all 
the  iron  roofs  of  the  lower  lock  and  dry  dock  buildings.  The  old  storehouse  and 
coal  shed  at  the  lower  lock  were  reshingled.  Repairs  were  made  to  the  throttle  of 
the  middle-lock  engine,  and  the  dynamo  at  the  lower  look  was  rewound  with  new 
wire,  the  old  wire  having  burned  out  from  long  usage.  A  small  electric  engine  was 
built  and  set  up  at  the  machine  shop  and  a  fire  pump  of  the  Worthington  make 
put  in  for  fire  i^rotection  in  the  wintertime,  wheu  the  lock  pumps  are  out  of  service. 

Repairing  the  canal  embankment, —In  September,  1894,  a  larpe  leak  was  discovered 
in  section  1,  just  above  the  lower  lock.  The  bank  caved  in,  and  repairs  became 
imperative.  The  bank  at  the  leak  was  dug  down  to  the  level  of  the  water  in  the 
canal,  and  about  50  linear  feet  of  sheet  piling  were  driven.  A  large  amount  of  rock 
was  found  in  the  center  of  the  bank  and  removed,  being  used  to  strengthen  the 
guide  piers  on  the  rapids  above  the  canal.  A  small  amount  of  work  was  done  :j 
repairing  a  leak  at  section  19  and  refilling  the  cavity  found  there. 
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Eepaira  to  guide  piers. — Guide  piers  1  and  2  were  sheathed  and  painted.  Pier  No.  3, 
moved  by  the  ice,  was  replaced  and  refilled  with  rock.  Pier  No.  4  was  rebuilt  com- 
plete with  spare  timbers  from  the  dry  dock.  A  new  pier,  No.  5,  was  built  out  of  the 
stone  excavated  opposite  Millers  Run.  All  the  piers  were  painted  and  numbered, 
and  stone  from  Millers  Run  excavation  was  used  to  strengthen  them. 

Dredging  canal.— In  September  and  October,  1894,  a  small  derrick  boat  was  fitted 
up  and  put  at  work  below  the  lower  lock  removing  bowlders  and  stray  stones  that 
had  been  pushed  into  the  channel  by  the  ice.  Some  of  them  had  only  2  feet  of 
water  on  them  at  low  water,  and  were  lifted  with  difficulty.  September  7  to  10 
the  towboat  Vixen  and  dredge  Phomix  assisted  at  this  work,  and  took  out  some  large 
pieces  of  ledge  rock  under  the  drawspan  of  the  bridge  at  Keokuk  too  heavy  for  the 
derrick  boat  to  handle.  A  quantity  of  loose  stone  was  also  taken  out  above  the 
guard  lock,  opposite  and  above  DynamitrC  Island.  The  total  amount  excavated  was 
small,  though  the  importance  of  the  work  was  great.  I  estimate  the  whole  amount 
removed  to  be  100  cubic  yards. 

liepaira  to  plant.— -TYi^  canal  dredge  Ajax  was  rebuilt  completely,  with  a  new  hull 
built  of  Oregon  fir;  her  boiler  was  fitted  with  new  flues  and  a  new  fire  box  and  put  in 
complete  repair.  This  boat  was  let  out  of  dock  July  11  and  finished  July  20,  leav- 
ing for  Rock  Island,  111.,  the  same  day.  Dump  boats  A  and  C  had  repairs  completed, 
having  been  rebuilt  from  the  bottom  up.  Launch  Lueia  was  docked  for  a  few  hours 
and  minor  repairs  made.  Her  main  shaft  broke  April  11,  and  was  replaced  with  a 
heavier  one. 

Machine  shop  at  lotcerlock. — During  the  year  the  machine  shop  has  been  in  constant 
use,  especially  during  the  winter  months.  A  pair  of  engines,  7  by  48  inches,  were  built 
for  the  now  dredge  tender;  also  two  electric  engines  and  two  dynamos.  The  cylin- 
ders of  the  engines  on  the  Vixen  and  Stella  were  bored  out  and  new  piston  packing 
made.  A  new  dipper  was  built  for  the  Vulcan.  A  large  amount  of  misceUaueous 
repairs  were  also  made  to  dredges,  snag  boats,  pile  drivers,  etc. 

Operating  dry  dock. — The  dry  dock  has  been  in  constant  use  during  the  whole  year 
past.  Quite  a  number  of  private  boats  made  use  of  it,  and  for  the  repairing  and 
building  of  Government  boats  it  has  been  of  great  value.  A  new  planer  was  pur- 
chased and  set  up  in  June,  1895,  and  a  boring  machine  added  to  the  dry  dock  equip- 
ment, both  of  these  machines  being  much  needed.  The  following  partial  list  shows 
work  accomplished : 

J?ttt7/.— Three  barges  (5  by  24  by  110  feet,  Nos.  179,  180,  and  181),  2  office  boats 
(Nos.  12  and  41),  1  building  boat  (No.  64),  1  grasshopper  (No.  56),  1  (quarter  boat 
(100  bv  20  feet,  No.  183),  1  barge  (for  use  at  dry  dock,  built  of  old  material),  1  quar- 
ter bo'at  (80  by  20  feet,  No.  47). 

Bebuilt.—One  barge  (5  by  20  by  105  feet,  No.  98),  1  launch  {Stella),  2  dump  boats 
(A  and  C),  1  barge  (d,  40  by  10  feet),  1  quarter  boat  (No.  45). 

Commenced.— T\vo  dredge  tenders  (A  and  B,  75  by  17  feet). 

i?epotr«f.— Twenty-two  barges,  1  dump  boat,  4  steamboats,  2  pile  drivers,  2  grass- 
hoppers, 1  dredge. 

Duriug  the  past  year  I  have  been  assisted  by  Mr.  John  R.  Carpenter,  acting  super- 
intendent, ana  Mr.  O.  S.  Willey,  clerk,  who  have  performed  their  duties  well  and 
faithfully. 

Very  respectfully,  your  obedient  servant, 

M.  Mekjs,  U,  S,  Civil  Engineer. 

Lieut.  Charlks  Keller, 

Corps  of  Engineers. 


X  4- 

OPERATING  AND  CARE  OF  GALENA  RIVER  IMPROVEMENT,  ILLINOIS. 

This  improvement,  consisting  of  a  lock  and  dam  in  the  Galena  Biver, 
was  purchased  by  the  United  states  in  March,  1894,  under  provisions 
of  act  of  Congress  of  September  19, 1890,  at  a  cost  of  $100,000. 

Lieutenant-Colonel  Mackenzie's  project  of  July  8,  1894,  approved 
July  18,  called  for  an  allotment  of  $3,000  for  operating  and  care  of  the 
lock  and  dam  and  for  dredging  in  Harris  Slough.  On  December  20, 
1894,  Colonel  ^Mackenzie  presented  an  additional  project,  which  was 
approved  December  29.  This  project  recommended  an  allotment  of 
$3,000  for  repairs  to  the  lock,  the  floor  and  miter  sills  of  which  were  in 
bad  condition. 
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In  October,  1894,  by  means  of  a  hired  hydraulic  dredge,  a  channel  40 
feet  wide  and  4  feet  deep  was  cut  through  the  bar  at  the  mouth  of 
Harris  Slough,  and  further  dredging  was  doue  in  various  parts  of  the 
slough.  Between  November  19, 1894,  and  February  6, 1895,  extensive 
repairs  were  made  to  the  tioor  and  other  parts  of  the  lock.  In  May  and 
June,  1896,  a  survey  of  the  entire  improvement  was  made  with  refer- 
ence to  preparing  estimates  for  the  coming  year. 

During  the  past  year  the  lock  was  open  for  navigation  from  July  1 
to  November  10, 1894,  and  from  March  26  to  June  ao,  1895,  a  period  of 
two  hundred  and  thirty  days,  during  which  time  there  passed  through 
471  steamboats  and  barges,  carrying  4,798  passengers  and  1,939  tons  of 
merchandise.  Three  hundred  and  twenty  lockages  were  made.  The 
expenses  of  the  fiscal  year  ending  June  30, 1895,  were  $6,000. 

Abstract  of  appropriatiofm. 
By  act  approved — 

September  19, 1890 $100,000.00 

July  5, 1894,  for  fiBcal  year  eudiug — 

June  30, 1894 1,500.00 

June  30, 1895 6,135.68 

Total 106,635.68 

Money  statement 

June  30, 1895,  amount  drawn  from  Treasury  under  indefinite  appropriation.  $6, 000. 00 
June  80,  1895,  amount  expended  during  fiscal  year 6, 000. 00 


Expenditures  for  operating  and  care  of  Galena  River  improvetHent  for  fiscal  year  ending 

June  30f  1895, 


Honth. 


I  Superin- 
;  tendencc 
I  and  office 
I  expenses. 


Operating. 


Labor.     Supplies. 


-I  Repairs 
to  lock. 


Dredg. 

IDg. 


1894. 


July 

August  — 
September . 
October — 
November  . 
Deoember.. 


1885. 


January .. 
February . 
March.... 

April 

May 

June 


Total . 


18.25 

'ai.'ss 

"22.'i8 


34.56  ; 
6.04  1 


14.88 ; 

2.87  I 


I 


I 


$194.00 
179.00 
170.00 
170.00 
170.00 
170.00 


$3.83  ! 


$257. 24  I 
855.50  ! 


$800.00 


I 


I 


170.00    27.81  I  1,558.41  '. 

170.00  120.56  1. 

170.00  .    1.65 

185.00  1 ,. 

225.50    10.44  ' ,. 

170.00  1 


Total. 


121. 16  .  2, 143. 50 


43.63  2,791.71    900.00 


$184.00 
182.08 
170.00 

1,101.88 
427.24 

1,047.68 


1,780.78 
286.60 
171.55 
185.00 
250.82 
172.87 


6,000.00 


X5. 

MISSISSIPPI  RIVER  BETWEEN  MINNEAPOLIS  AND  ST.  PAUL—CONSTRUC- 
TION OF  LOCK  AND  DAM  No.  2. 


The  river  aiid  harbor  act  of  August  17, 1894,  contained  the  following: 

Improving  the  MisBissippi  River  between  the  ChicagOi  St.  Panl^  Minneapolis  and 
Oniana  Railroad  Bridge  at  St.  Paol,  and  the  Washington  Avenue  Bridge  at  Minne- 
apolis, fifty-one  thousand  dollars,  which,  together  with  the  unexpended  balance 
standing  to  the  credit  of  this  improvement,  fihall  be  expended  under  the  project  or 
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plan  to  extend  narigatiou  from  St.  Paul  to  the  flour  mills  at  Minneapolis,  estimated 
for  by  Major  Mackenzie  as  appears  by  his  report  made  to  General  Thomas  L.  Casey, 
Chief  of  Engineers,  U.  S.  Arm^,  under  date  of  March' l,  1894,  by  the  construction  of 
Lock  and  Dam  numbered  two  m  the  same  project. 

The  anexpended  balance  referred  to  was  $49,877.67.  The  estimate 
for  Lock  and  Dam  No.  2  is  (598,235,  and  the  cost  of  the  lock  founda- 
tion, excluding  purchase  of  land,  is  given  at  $125,000.  During  the  year 
surveys  were  made  for  locating  Lock  and  Dam  No.  2,  and  steps  were 
taken  for  acquiring  the  needed  land.  The  money  available  being  insuffi- 
cient to  build  the  lock  foundation,  no  construction  work  was  performed. 

Abstract  of  apprapriatian». 
By  act  approved — 

August  17, 1894 $51,000.00 

July  13,  1892  (allotted  by  act  of  Aufnist  17,  1894) 49,877.67 

Total 100,877.67 

Money  statement. 

Amouut  appropriated  by  river  and  harbor  act  of  July  13, 1892  (allotment) .  $49, 877. 67 
Amount  appropriated  by  river  and  harbor  act  of  August  17,  1894 51, 000. 00 

100.877.67 
June  30,  1895,  amount  expended  during  fiscal  yeur 2, 441. 04 

July  1, 1895,  balance  available 98,436  63 

(Amount  (estimated)  required  for  completion  of  ezistinf^  project 499, 79K.  37 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897  499, 798. 37 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  ana  of  sundry  civil  act  of  March  8, 1893. 


X  6. 

PEELIMINAEY  EXAMINATION  OF  QUINCY  BAY,  ILLINOIS. 
[Printed  in  Hoote  Ex.  Doc.  No.  52,  Fifty-third  Congress,  third  seaaion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Abmt, 
Washington,  D.  C,  December  i,  1894. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report  of 
October  26,  1894,  by  Maj.  A.  Mackenzie,  Corps  of  Engineers,  giving 
results  of  preliminary  examination  of  Quiucy  Bay,  Illinois,  required  by 
river  and  harbor  act  of  August  17, 1894. 

From  the  facts  and  reasons  given,  Major  Mackenzie  reports  that  it  is 
evident  that  Quincy  Bay  is  worthy  of  improvement  by  the  General 
Government,  and  this  conclusion  is  concurred  in  by  the  division  engi- 
neer, Col.  O.  M.  Poe,  Corps  of  Engineers,  and  by  this  office. 

The  necessary  surveys  to  furnish  data  for  future  work  can  be  made 
with  funds  available. 

Yery  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.j  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 
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report  of  maj.  a.  mackenzie,  corps  of  engineers. 

United  States  Engineer  Office, 

Roch  Islatidj  Illy  October  26, 1894. 

General:  The  river  and  harbor  act  of  August  17,  1894,  provides 
for  a  preliminary  examination  of  Quincy  Bay,  Illinois.  This  examina- 
tion was  assigned  to  me  by  letter  of  the  Chief  of  Engineers,  dated 
August  20, 1894. 

Congress  has  appropriated  for  improvement  of  Quincy  Bay,  and 
work  has  been  carried  on  at  intervals  during  the  last  fifteen  years. 

The  river  and  harbor  act  of  June  18,  1878,  provided  for  a  survey  of 
Quincy  Harbor.  Maj.  F.  U.  Farquhar,  Corps  of  Engineers,  in  his 
report  of  January  13, 1879,  considering  the  bay  as  part  of  the  harbor, 
says: 

The  width  of  the  bay  yaries  from  200  to  700  feet,  and  the  depth  of  water,  at  low- 
est stage,  from  2  to  more  than  20  feet,  *  *  *  In  years  gone  by,  before  the  ^ower 
end  of  the  bay  filled  np,  it  was  used  as  a  winter  harbor  for  steamboats;  but  the 
area  of  water  over  4^  feet  deep  at  lowest  stage  (which  generally  occurs  in  winter)  is 
so  small  that  the  harbor  is  not  now  used  at  all.  It  will  be  seen  that  the  sand  and 
gravel  brought  down  by  a  small  stream  frcm  the  blnfifs  have  formed  a  large  part  of 
the  filling  up  of  the  bay. 

To  improve  this  bay  for  use  as  a  winter  harbor  and  to  accommodate  commerce  it 
is  proposed  to  dredge  to  a  depth  of  6  feet  at  low  water,  *  *  **  an  area  of  about 
90  acres  (shown  on  map).  The  total  amount  of  material  to  be  dredged  amounts  to 
680,(X)0  cubic  yards,  which,  at  2.5  cents  per  cubic  yard,  will  cost  $170,000.  •  *  * 
It  is  supposed  that  the  improvement  of  the  harbor  will  furnish  a  much-needed  win- 
ter harbor  for  vessels,  and  will  increase  the  commerce  and  manufactures  of  Quincy. 

In  accordance  with  project  above  indicated,  appropriations  and 
allotments  for  dredging  iu  Quincy  Bay  have  been  made  as  follows: 

Act  of— 

March  3, 1879,  aUotment $10,000 

June  14,  1880,  allotment 10, 000 

March  3,  1881 10,000 

August  2,  1882 15,000 

July  5,  1884,  allotment 12,500 

Total 57,500 

Operations  under  these  appropriations  resulted  in  the  removal  of 
287,529  cubic  yards  of  material,  the  dredging  being  carried  on  over  an 
area  of  about  54  acres,  which,  with  the  deep  water  areas,  made  alto- 
gether 82  acres  of  available  harbor.  A  large  portion  of  this  area  has 
required  dredging  several  times,  owing  to  deposits,  caused  chiefly  by 
Whipple  Creek. 

On  March  20, 1800,  a  board  of  eugineer  oflftcers  established  harbor 
lines  in  (Quincy  Bay  and  made  a  rei)ort,  from  which  extracts  are  given 
below : 

Quincy  Bay,  an  arm  of  the  Mississippi  River,  forms  a  portion  of  the  harbor  of 
Quinc^' ,  III.,  and  its  shores  are  made  use  of  as  sites  for  sawmills,  ice  houses,  manu- 
factories, and  railroad  yards.  The  bay  is  used  as  a  safe  harbor  fur  boats,  especially 
during  the  wiuter. 

Couijress,  appreciating  the  advantages  of  Quincy  Bay  as  a  winter  harbor  for  boats 
and  barges,  has  from  time  to  time  appropriated  money  for  its  improvement,  and 
$57,500  have  already  been  expended  by  the  Government  for  dredging  and  increasing 
the  depth  and  available  water  area. 

Notwithstanding  the  natural  advantages  offered  by  Quincy  Ba^,  and  the  improve- 
ments carried  out  by  the  Government,  its  use  has  been,  and  now  is,  restricted  by  the 
private  ownership  of  nearly  all  the  property  surrounding  the  bay,  and  the  shores  are 
not  available  for  tying  up  of  boats  an(l  barges  belonging  to  the  general  public. 

For  many  years  the  owners  of  land  adjoining  the  bay  have  been  filling  out  and 
encroaching  upon  the  water  area,  and  by  the  dumping  of  refuse  from  the  shores  and 
boats,  and  from  other. causes,  the  natural  depth  of  the  bay  has  been  and  is  constantly 


APPENDIX  X — REPORT  OP  LIEUTENANT  KELLER.    2161 

being  reduced.  While  the  encroachment  on  the  bay  apparently  has  not  yet  been  so 
great  as  to  destroy  its  usefulness  as  a  winter  harbor,  any  farther  uneontrolled 
redaction  of  area  might  do  so. 

The  city  of  Qumcy,  through  its  officers,  has  made  some  effort  to  control  and  pro- 
tect the  bay  and  the  interests  of  the  navigators  using  it.  but  apparently  without  full 
success,  and  the  city  now  asks  that  harbor  lines  be  established  around  the  bay  by 
the  Secretary  of  War,  under  the  provisions  of  section  12,  river  and  harbor  act  of 
August  11, 1888. 

A  survey  of  Quincy  Bay  has  been  made  under  the  direction  of  M%jor  Ruffner,  Corps 
of  Engineers,  and  many  of  the  old  survey  marks  and  meander  lines  were  found.  The 
original  patents  and  titles  to  land  bordering  on  the  bay  have  also  been  as  thor- 
oughly examined  by  Major  Ruffner  as  the  records  available  permit.  It  appears  from 
these  surveys  and  examinations  that  the  meander  lines  of  the  Government  survey 
of  the  portion  of  Quincy  Bay  under  consideration  follow  the  original  shore  lines  of 
the  bay,  and  that  the  patents  do  not  grant  title  to  the  land  lying  under  the  waters 
of  the  bay.  It  also  appears  that  on  the  east  side  of  Quincy  Bay,  owins  to  tilling, 
the  present  shore  line  is  in  all  cases  in  front  or  on  the  water  side  of  tbe  original 
meander  lines.  On  the  west  or  island  side  of  the  bay,  where  there  has  been  little  or 
no  filling,  the  meander  lines  of  original  survey  are  in  places  slightly  in  front  of 
present  shore  line. 

From  consultations  with  the  representatives  of  the  city  of  Quincy,  it  appears  that 
it  is  the  desire  of  tbe  city  that  the  Secretary  of  War,  acting  under  authority  which 
the  city  authorities  believe  to  be  conferred  by  section  12,  river  and  harbor  act  of 
August  11,  1888,  should  declare  the  original  shore  line,  rather  than  the  present  shore 
line,  to  be  the  harbor  line  of  Quincy  Bay.  It  appears  to  be  the  opinion  of  the  city 
representatives  that  such  a  fixing  of  lines  would  assist  the  city  in  obtaing  posses- 
sion of  tbe  made  laud  bordering  on  the  bay  and,  with  such  possession,  tne  fuller 
control  of  the  bay  itself. 

The  board  is  of  the  opinion  that  the  securing  by  the  city  of  the  control  of  the 
shores  of  Quincy  Bay  is  most  desirable,  in  fact  a  necessity,  for  the  proper  protection 
of  the  interests  of  navigation,  and  they  also  consider  it  a  matter  of  regret  that  the 
original  area  of  Quincy  Bay  has  been  so  materially  reduced  by  the  artificial  and 
undoubtedly  authorize<l  filling  out  of  the  east  shore. 

But  it  appears  to  the  Board  that,  notwithstanding  the  filling  up  of  a  portion  of  the 
bay,  there  still  remains  a  sufficient  water  area  for  tne  use  of  the  general  public  as  a 
winter  harbor,  and  they,  therefore,  do  not  consider  it  necessary  or  desirable  to  pro- 
vide for  the  enlargement  of  the  present  water  area  of  the  bay  by  the  establishment 
of  harbor  lines  behind  or  on  the  land  side  of  the  present  shore  lines,  thereby  possibly 
involving  the  United  States  in  the  complicated  question  of  shore  and  property  rights 
and  ownership. 

It  being  practicable  to  further  slightly  reduce  the  area  of  the  bay  without  mate- 
rially interfering  with  its  use  as  a  winter  harbor  or  for  other  legitimate  purposes,  it 
has  seemed  proper,  in  fixing  upon  boundaries  of  the  bay,  to  take  into  consideration 
the  future  probable  desire  of  the  city  of  Quincy  or  others  legally  authorized  to 
straighten  and  improve  the  irontage  on  the  bay  by  building  out  to  regular  lines. 
*  «  «  *  «  «  • 

It  is  recomended  that,  when  the  same  may  be  practicable,  the  lines  adopted  be 
marked  by  groups  of  piles  at  turning  points  and  at  intervals  of  about  500  feet,  sach 
piles  being  so  driven  as  not  to  interfere  with  any  existing  shore  lines. 

The  harbor  lines  were  marked  by  groups  of  piles,  three  in  a  cluster, 
and  placed  about  500  feet  apart  on  each  side  of  the  harbor. 

The  act  of  September  19, 1890,  alloted  $25,000  for  dredging  in  Quincy 
Bay,  but  of  this  amount  the  sum  of  $11,987.55  was  reserved  and  sub- 
sequently, by  act  of  July  13, 1892,  made  available  for  construction  of 
a  retaining  levee  on  Whipple  Creek  Bar.  Dredging  under  allotment, 
made  by  act  of  September  19, 1890,  consisted  in  the  removal  of  82,964 
cubic  yards  of  material,  and  the  bay  at  close  of  season  of  1891  was  in 
good  condition,  there  being  ample  depth  for  all  purposes  of  navigation, 
and  also  a  deep,  though  narrow,  channel  through  Whipple  Creek  Bar. 

In  1892  and  1893  the  retaining  levee  or  pile  bulkh^ul  at  Whipple 
Creek  Bar  was  constructed,  and  18,061  cubic  yards  of  material  was 
dredged  and  removed. 

There  has  been  expended  to  date  on  improvement  of  Quincy  Bay 
the  sum  of  $82,500,  and  the  river  and  harbor  act  of  August  17, 1894, 
allots  an  additional  sum  of  $15,000  for  dredging  the  channel  at  Quincy 
Bay. 

ENO  96 136 
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In  view  of  the  foregoing  it  appears  evident  that  Quincy  Bay  is 
worthy  of  improvement  by  the  General  Government.  The  necessary 
surveys  of  the  bay,  to  show  results  of  past  work  and  furnish  data  for 
future  work-,  can  be  made  with  funds  available,  and  no  further  allot- 
ment will  be  required. 

Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 
Major ^  Corps  of  Ungineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 
(Through  Col.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer, 
Northwest  Division.) 

[First  indorecment.] 

U.  S.  Engineer  Office, 

Detroit^  Mich.y  October  29y  1894. 
Respectfully  forwarded  to  the  office  of  the  Chief  of  Engineers.    I 
concur  in  the  conclusions  of  the  district  engineer,  as  herein  expressed. 

O.  M.  Poe, 
Colonel^  Corps  of  Engineers^  etc.^ 
Division  Engineer^  Northwest  Division, 


X7. 

preliminary  examination  of  la  CROSSE  HARBOR,  WISCONSIN. 

[Printed  in  Hoom  Ex.  Doc.  No.  78,  Fifty-thinl  Congreas,  third  8€«Bion.l 

Office  of  the  Chief  of  Engineebs, 

United  States  Abmt, 
Washingtoiiy  J),  C,  December  i,  1894. 

Sib  :  I  have  the  honor  to  submit  the  accompanying  copy  of  report 
of  September  21, 1894,  by  Maj.  A.  Mackenzie,  Corps  of  Engineers,  of 
the  results  of  a  preliminary  examination  of  La  Crosse  Harbor,  Wiscon- 
sin, for  removal  and  prevention  of  bar,  made  to  comply  with  provisions 
of  the  river  and  harbor  act  of  August  17, 1894. 

Major  Mackenzie  is  of  opinion  that  this  harbor  is  worthy  of  improve- 
ment by  the  General  Government,  if  such  improvement  can  be  given 
at  a  cost  commensurate  with  the  interests  involved.  This  opinion  is 
concurred  in  by  the  division  engineer,  Col.  O.  M.  Poe,  Corps  of  Engi- 
neers, and  by  this  ofiSce. 

It  is  estimated  that  the  survey  necessary  for  ))reparation  of  plan  and 
estimate  for  improvement  will  cost  $500. 

Very  respectfully^  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 

Hon.  D.  S.  Lamont, 

Secretary  of  War. 
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report  op  maj.  a.  mackenzie,  corps  of  engineers. 

United  States  Engineer  Office, 
^  Rock  Island^  111.,  /September  21,  1894. 

General  :  The  river  and  harbor  a<;t  of  August  17, 1894,  x)rovide8  for 
a  preliminary  examination  of"  La  Crosse  Harbor,  Wisconsin,  for  removal 
and  prevention  of  bar."  This  examination  was  assigned  to  me  by  letter 
of  the  Chief  of  Engineers,  dated  August  20, 1894. 

A  knowledge  of  the  locality  and  information  obtained  from  a  survey 
made  in  1892  enable  me  to  report  that  La  Croase  Harbor  is  worthy  of 
improvement  by  the  General  Government,  if  such  improvement  can  be 
given  at  a  cost  commensurate  with  the  interests  involved. 

La  Crosse  is  a  city  of  about  30,(H)0  inhabitants,  and  with  many  large 
factories,  sawmills,  machine  shops,  foundries,  etc.,  and  an  extensive 
boat  yard.  It  is  headquarters  for  many  of  the  steamboats  employed  in 
the  immense  lumber  trade  of  the  Upper  Mississippi  Kiver.  All  boats 
stop  there  for  supplies,  mail,  or  other  reasons.  A  further  reduction  of 
its  landing  by  encroaching  sand  and  mud  thrown  out  by  the  La  Crosse 
River  would  be  a  positive  injury  not  only  to  the  city  itself,  but  Very 
probably  to  the  interests  of  navigation. 

Secondly.  Without  fully  conceding  the  advisability  of  improvement, 
I  would  recommend  a  survey  for  the  purpose  of  determining  whether 
the  cost  of  improvement  would  be  too  large  to  justify  it.    The  cost  of 
such  survey,  with  maps,  report,  and  estimate,  would  be  about  $500. 
Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 
Major  J  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  TI.  8.  A. 
(Through  Col.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer, 
Northwest  Division.) 

[Second  indorsement.] 

[J.  S.  Engineer  Office, 
Detroit,  Mich.,  September  28,  1894. 
Etespectfully  forwarded  to  the  Office  of  the  Chief  of  Engineers, 
approved. 

O.  M.  Poe, 
Colonel^  Corps  of  Engineers,  etc., 
Divisi&n  Engineer,  Northwest  Division. 


X  8, 

SURVEY   OF  EAST   BANK   OF  MISSISSIPPI   RIVER    FROM    THE    CITY  OF 
WARSAW  TO  THE  CITY  OF  QUINCY,  ILLINOIS. 

[Printed  in  House  Ex.Boc.No.  Ill,  Fifty-thinl  Congress,  third  session.] 

Office  of  the  Chief  of  P^ngineers, 

United  States  Army, 

Washington,  J).  C.  December  11, 1894. 

Sir  :  By  the  provisions  of  the  river  and  harbor  act  of  Angnst  17, 1894 

the  Secretary  of  War  is  directed  to  canse  a  survey  to  be  made  along 

the  east  bank  of  the  Mississippi  Eiver  from  the  city  of  Warsaw  to  the 

city  of  Quincy,  with  a  view  to  improving  the  navigation  by  preventing 
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th^  water  from  overflowing  the  natural  and  artificial  banks  along  that 
part  of  the  river  and  deepening  the  channel. 

The  duty  of  making  this  survey  was  assigned  to  M^j.  A.  Mackenzie, 
Corps  of  Engineers,  and  I  have  now  the  honor  to  submit  herewith  his 
report  of  December  8, 1894,  with  map,*  of  the  results  of  the  survey  pro- 
vided for.  Maj.  Mackenzie  estimates  the  cost  of  constructing  the 
proposed  levees  at  $85,500. 

Very  resi)ectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.j  Chief  of  Engineers. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


report  op  maj.  a.  mackenzie,  corps  of  engineers. 

United  States  Engineer  Office, 

Rock  Island  J  IlL^  December  8, 1894. 

General:  The  river  and  harbor  act  of  August  17,  1894,  contains 
the  following  item : 

And  out  of  said  appropriations  he  (the  Secretary  of  War)  shall  cause  a  survey  to 
be  made  *  «  *  along  the  east  bank  of  the  Mississippi  River  from  the  city  of 
Warsaw  to  the  city  of  Quincy,  with  a  view  to  improving  the  navigation  by  prevent- 
ing the  water  from  overflowing  the  natural  and  artificial  banks  along  those  parts  of 
the  river  and  deepening  the  channel. 

By  letter  of  the  Chief  of  Engineers,  dated  August  20, 1894,  this  sur- 
vey was  assigned  to  me.  A  small  party  was  put  in  the  field  September 
27, 1894,  and  completed  its  field  work  October  17.  The  maps  o£  the 
Mississippi  River  Commission,  lately  published,  covering  this  portion  of 
the  river,  are  so  complete  in  their  topographical  features  that  but  little 
field  work  was  needed,  except  a  line  of  levels  to  ascertain  elevations  of 
crown  and  base  of  existing  artificial  banks. 

The  first  of  these  levees  or  artificial  banks  extends  from  Warsaw  to 
the  county  line  of  Hancock  and  Adams  counties.  This  levee  is  111 
miles  long,  was  built  in  1881 ,  and  is  called  the  Hunt  Levee.  The  second 
levee,  which  was  built  in  1888,  is  called  the  Lima  Lake  Levee,  and 
extends  from  the  lower  end  of  the  Hunt  Levee  to  the  bluffs  at  theoutlet 
of  Bear  creek,  lOJ  miles.  The  third  levee,  completing  the  system,  is 
called  the  Indian  Grave  Levee,  and  was  built  in  1881 ;  this  levee  extends 
from  Bear  Creek  to  Quincy,  17  miles,  making  \\\  all  about  39  miles  of 
artificial  bank,  topping  the  natural  bank,  and  restraining  the  river 
from  overflow  throughout  the  entire  distance  from  Warsaw  to  Quincy. 

The  artificial  banks  above  mentioned  were  built  with  scrapers,  of 
earth  obtained  in  the  immediate  vicinity,  which  appears  to  be  a  very  fair 
material  for  the  purpose;  they  were  constructed  under  the  drainage 
laws  of  Illinois  and  paid  for  by  direct  tax  on  the  lands  benefited.  The 
nonnal  slope  is  two  to  one  on  the  inside  and  three  to  one  on  the  outside, 
where  more  exx)osed  to  action  of  waves,  the  crown  being  about  4  feet 
in  width.  The  average  height  is  about  7  feet.  There  is  a  berm  on 
both  sides  averaging  20  feet  in  width  between  the  foot  of  the  slopes  and 
the  borrow  pits.  The  right  of  way  extends  100  feet  on  both  sides  of 
the  levee,  so  that  in  the  event  of  raising  and  strengthening  the  same 
sufficient  material  could  be  obtained  in  the  immediate  vicinity  without 
expense  other  than  for  labor. 

''Omitted.    Printed  in  House  £x.  Doc.  No.  Ill,  Fifty- third  Congress,  third 
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The  artificial  banks  above  described  have  withstood  the  ordinary 
high  waters  reasonably  well,  bat  a  great  amount  of  damage  was  done 
by  the  floods  of  1881, 1888,  and  1892.  The  flood  Hue  in  this  section  of 
river  appears  to  have  been  somewhat  raised  by  present  contraction, 
and  may  be  ftirther  elevated  when  the  levees  on  the  west  side,  now  in 
course  of  construction,  are  completed.  It  would  be  well,  then,  in  pre- 
senting a  project  lor  reenforciug  and  making  these  artificial  banks 
secure,  to  raise  their  crown  to  a  grade  of  3  feet  above  high  water  of 
1892,  and  the  estimate  contemplates  such  a  grade. ' 

There  will  be  needed  to  raise  and  strengthen  the  banks  in  the  Hunt 
district  241,989  cubic  yards  of  earthwork,  in  the  Lima  Lake  district 
67,286  cubic  yards,  and  in  the  Indian  Grave  district  293,368  cubic 
yards;  total,  002,643  cubic  yards. 

About  2  miles  of  the  more  exposed  portions  of  the  bank  require  a 
revetment  about  6  feet  in  width. 

KSTIMATB. 

602,643  cubic  yards  earthwork,  at  12^  cents $75,330.38 

1.200  cubic  3'ard8  riprap,  at  $2 2,400.00 

£iigineeriiig,  contingencies,  etc.,  about  10  per  cent 7, 769. 62 

Total 85,500.00 

I  inclose  the  report  of  Mr.  M.  Meigs,  United  States  civil  engineer, 
giving  details  and  a  map  of  the  survey. 

Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 
Major ^  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L^  Casey, 

Chief  of  Engineer^ J  U.  8.  A. 


rkport  ov  mr.  m.  mkkis,  itnitkd  states  civil  engineer. 

United  States  Engineer  Office, 

Eeokuk,  Iowa,  December  4, 1894. 

Major:  In  accordance  with  yonr  instructions  I  have  the  honor  to  sabmit  the  fol- 
lowing report  on  a  survey  of  the  existing  levees  between  Warsaw  and  Quincy,  111., 
*'with  a  view  to  improving  the  navigation  of  the  Mississippi  Kiver  by  preventing 
the  water  from  overflowing  the  natural  and  artificial  banks  along  those  parts  of  the 
river  and  deepening  the  ohannel/'  as  expressed  in  the  river  and  harbor  act  of  August 
n,  1894.  This  report  contains  an  estimate  of  cost  of  so  raising  and  strengthening 
the  levees,  which  are  continuous  from  Warsaw  to  Quincy,  as  to  put  them  out  of 
danger  from  floods,  and  a  map  showing  detailed  information  accompanies. 

Levee  dieiriots.—The  levees  between  Warsaw  and  Quincy  were  Duilt  under  the 
Illinois  law  applying  to  drainage  districts  and  were  paid  for  by  direct  tax  on  the 
lands  supposed  to  be  oenefited.  The  first  levee  built  was  called  the  Hunt  Levee,  and 
mns  from  high  ground  at  Warsaw  to  the  line  of  Hancock  and  Adams  coanties^  llf 
mil€s.  The  construction  of  the  Hunt  Levee  was  begun  in  January,  1881,  and  it  was 
completed  to  the  county  line  in  September.  In  the  latter  montn  very  high  water 
occurred  and  the  levee  was  in  many  places  completely  sub'merged,  and  also  sufiered 
numerous  breaks.  After  the  subsidence  of  the  water  the  breaks  were  repaired,  and 
at  localities  where  actual  high  water  showed  its  elevation  to  be  insufficient  the  levee 
was  considerably  raised.  At  this  time  the  lower  end  of  the  levee  was  not  connected 
with  high  ground,  and  at  succeeding  high  waters  the  floods  backed  in  over  the  land 
at  the  lower  end  of  the  district  and  no  benefit  from  the  levee  was  received  except 
by  the  farms  at  the  upper  end  in  the  vicinity  of  Warsaw.  On  account  of  the  above 
disastrous  condition  of  afi'airs  it  was  found  iiecessarv  to  extend  the  levee  system, 
and  accordingly  in  1888  a  second  levee  was  built,  called  the  Lima  Lake  Levee,  lying 
wholly  in  Adams  County  and  extending  from  the  county  line  where  the  Hunt  Levee 
ends  to  the  bluffs  at  the  outlet  of  Bear  Creek,  a  distance  of  lOi  miles.  A  third 
levee,  caUed  the  Indian  Grave  Levee,  was  built  In  1881,  contemporaneously  with  the 
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Hnot  Levee,  and  extends  from  Bear  Creek  to  Qnincy,  17  miles,  lliis  levee  \ras  not 
connected  witU  the  bluff  at  the  lower  end  until  1888.  The  three  levees  mentioned 
make  a  complete  luvee  system  from  Warsaw  to  Quincy. 

CotnmUtnaners, — There  are  three  levee  commissioners  for  each  levee  district,  nine  in 
all,  who  have  charge  of  the  finances,  repairs,  etc.  Under  this  management  there  ia 
lint  little  concert  of  action,  and  as  the  interests  of  the  commissioners  at  the  upper 
end  often  clasa  with  those  of  the  commissioners  at  the  other  end  there  has  resulted 
at  times  of  danger  from  flood  a  lamentable  lack  of  harmony  in  their  efforts  to  pre- 
vent disaster. 

Ifigh-water  notes.— hi  October,  1881  (stage  at  Keokuk  19.95  feet  above  low  water), 
the  Hunt  and  Indian  Grave  levees  were  overtopped  by  the  floods  and  many  breaks 
occurred.  In  1882,  1883,  1884,  1885,  1886,  and  1887  (stages  15.45  to  11)  the  levees 
withstood  the  floods  admirably.  In  May,  1888  (staee  19.65),  numerous  crevasses 
occurred  and  the  levee  districts  were  flooaed.  In  1889,  1890,  and  1891  there  was  no 
very  high  water  and  the  levees  held.  In  June,  1892  (stage  19.25),  a  crevasse 
occurrea  at  station  542  and  water  poured  over  the  levee  in  places  for  one-half  mile 
in  len^h  and  6  inches  deep.  The  damage  was  small,  except  to  the  crops  in  the  Hunt 
and  Lima  Lake  districts,  which  were  destroyed.  In  the  Indian  Grave  district  there 
was  no  crevasse,  but  seep  water  and  rain  water  prevented  the  raising  of  a  crop.  In 
Mav,  1893  (stage  14.85),  the  levees  held,  but  each  district  suffered  irom  seep  water 
and  backwater  on  account  of  the  long  duration  of  the  flood.  In  1894  no  very  high 
water  occurred. 

It  will  be  seen  from  the  above  that  the  levees  as  now  existing  and  managed  have 
in  fact  withstood  the  floods  for  several  years  with  but  few  breaks,  and  those  insig- 
nificant in  amount.  That  at  station  542  in  1892  was  never  over  150  feet  wide  and 
f^om  6  to  7  feet  deep,  and  could  have  had  but  little  effect  upon  the  vast  volume  of 
water  flowing  in  the  main  river. 

Danger  line. — The  safe  grade  to  be  given  the  crown  of  the  levee  to  prevent  over- 
topping by  the  floods  is  a  matter  of  some  complexity,  as  the  conditions  in  and  along 
the  river  are  constantly  changing.  In  the  diagram  given  on  the  map  herewith  the 
high-water  slope  of  the  river  is  platted  on  a  small  longitudinal  scale  in  order  to 
present  certain  features.  The  high  water  of  1888  and  1892  are  compared  and  a  mani- 
fest elevation  of  the  flocKl  line  of  about  2  feet  is  shown — doubtless  due  to  levee  con- 
struction. It  is  probable  that  the  extension  of  levees  will  still  further  raise  the  flood 
line  in  the  near  luture.  As  shown  on  the  map,  two  levees  just  built  now  exist,  oue 
on  the  right  bank  of  the  Des  Moines  River  and  one  extending  along  the  right  bank 
of  Fox  River  and  thence  down  the  Mississippi  to  a  point  about  1^  miles  below 
Gregorys  Landing.  No  high- water  determination  since  1892  has  been  possible,  but 
the  parts  of  the  levees  on  the  Illinois  side  overflowed  in  1892  will  doubtless,  if  not 
raised,  be  overflowed  to  a  greater  extent  as  a  consequence  of  the  next  extreme  flood. 

The  survey  shows  that  the  present  ^rade  of  the  levees  is  not  high  enough  for  safety. 
In  some  cases  the  want  of  elevation  is  due  to  imperfect  construction  and  erroneous 
levels;  in  others  to  the  wear  consequent  on  the  use  of  the  levee  as  a  wagon  road,  and 
also  to  the  haphazard  methods  followed  by  the  commissioners  in  making  repairs.  It 
is  therefore  quite  evident  that,  although  *the  levees  are  high  enough  as  far  as  the 
interests  of  navigation  are  concerned,  if  the  Government  desires  to  undertake  their 
preservation  and  that  of  the  crops  back  of  them  they  must  be  raised  to  a  safe  height. 

On  the  assumption  that  the  Government  desires  to  know  what  such  work  will  cost 
estimates  are  given.  The  grade  line  assumed  as  safe  is  3  feet  above  high  water  of 
1892.  This  high  water  is  well  marked  by  the  wash  on  the  levee  itself  and  by  many 
evidences  collected  from  settlers  along  the  river — on  their  houses  when  outside  the 
levee  and  on  trees. 

The  levvee, — These  are  of  the  usual  construction,  built  with  scrapers  liom  shallow 
borrow  pits.  There  is  a  berm  20  feet  wide  at  the  bottom  of  the  slopes,  and  the  pits 
are  both  outside  and  inside  the  levees.  Repair  work,  chiefly  performed  at  periods 
of  high  water,  was  necessarily  done  from  the  inside.  The  levee  commissioners  con- 
trol 100  feet  of  land  each  side  of  the  levee,  so  that  any  future  work  can  be  executed 
without  expense  except  for  labor,  providing^  the  present  pits  are  used.  It  is  of  course 
undesirable  to  deepen  these  pits;  but  it  is  thought  sufficient  earth  to  make  the 
additions  contemplated  can  readily  be  obtained  without  going  outside  the  100-foot 
limit.  The  normal  sections  of  the  levee  are  shown  on  the  map  as  well  as  the  pro- 
posed additions.  The  levee  material  is  the  usual  alluvial  soil  found  adjacent.  In 
some  places  it  is  quite  sandy  and  liable  to  abrasion  under  the  action  of  waves.  In 
the  timbered  country  it  is  quite  light  and  porous,  but  makes,  however,  a  good  levee 
when  put  up  by  scrapers,  and  especially  when  consolidated  by  use  as  a  wagon  road. 
The  resistance  of  this  material  to  abrasion  can  be  judged  when  it  is  stated  that  the 
river  has  topped  the  levee  by  6  inches  for  distances  or  one-half  mile  and  caused  no 
break  and  but  little  wash.  The  levees  are  entirely  overgrown  with  weeds  and  grass 
and  are  well  consolidated. 
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In  the  Hunt  Levee  cracks  are  noticed  extending  down  into  the  levee  parallel  with 
its  axis,  no  doubt  caused  by  the  shrinking  of  the  fresh  earth  added  after  the  high 
water  of  1881.  Such  cracks  should  be  plowed  and  carefully  refilled.  The  average 
height  of  the  levees  is  about  7  feet;  the  normal  profile  3  to  1  on  the  outside  and 
2  to  1  on  the  inside.  All  reenforcement  it  is  proposed  to  apply  to  the  inside  of  the 
bank,  as  the  old  levee  is  so  well  consolidated  it  is  much  better  fitted  to  withstand 
the  action  of  water  than  an^  new  bank  could  be.  The  growth  of  grass  and  weeds 
also  forms  a  valuable  protection  and  can  not  be  quickly  replaced. 

Country  back  of  the  levees.^The  large  bottom  land  protected  by  the  levees  extends 
nearly  40  miles  along  the  Illinois  bank  of  the  Mississippi  River  from  Warsaw  to 
Qttincy.  It  varies  somewhat  in  width,  being  in  its  widest  parts  about  5^  miles  wide, 
opposite  Canton  and  La  Grange.  Several  small  streams  of  no  great  drainage  area 
enter  the  bottom  from  the  bluffs  and  one  important  creek,  called  Bear  Creek.  This 
stream  rises  some  50  miles  back  in  Illinois  and  after  heavy  rains  pours  a  large  vol- 
ume of  water  into  the  Mississippi  River.  I  am  told  that  it  has  sometimes  overaowed 
the  present  levees,  which  are  insufficient  to  completely  restrain  it.  The  bottom  land 
in  the  vicinity  is  much  cut  up  by  a  network  of  sloughs  and  ponds  which  formerly 
held  a  portion  of  the  water  of  Bear  Creek,  but  which,  since  the  construction  of  the 
levees  on  both  sides  of  the  creek,  are  now  nearly  dry.  Lima  Lake  was  formerly  a 
sheet  of  water  6  miles  by  2^  miles  in  extent  and  was  the  snmp  for  all  the  drainage 
above  Bear  Creek.  At  a  12- foot  stage  in  the  river  this  lake  had  a  depth  of  about  4 
feet,  due  to  backwater.  Its  bed  lies,  therefore,  at  an  elevation  of  about  8  feet  above 
low  water.  It  has  recently  been  efiectively  drained  and  ditched  and  is  now  largely 
under  cultivation  or  used  for  a  grazing  ground  for  hundreds  of  cattle.  It  is  probably 
the  richest  land  in  the  entire  bottom,  uie  fertility  of  which  is  wonderful  in  all  parts. 

The  survey . — The  excellent  published  maps  of  the  Mississippi  River  Commission  ren- 
dered a  special  survey  of  the  levee  unnecessary  except  to  collect  data  of  elevation. 
A  small  party  in  charge  of  Mr.  R.  Monroe  was  put  in  the  field  September  21, 1894, 
to  run  a  line  of  levels  the  entire  length  of  the  levees  and  take  the  elevation  of 
ground  at  the  crown  and  the  base.  The  field  work  was  completed  October  17,  and 
since  that  time  two  men  have  been  employed  in  the  office  working  up  the  data 
obtained.  The  map  and  profiles  show  nearly  all  of  the  information  gathered. 
Measurements  taken  from  the  base  of  the  levee  to  the  borrow  pits  show  an  average 
vidth  of  berm  of  20  feet. 

It  was  thought  best  to  give  the  bluff  lines  on  the  map  on  both  sides  of  the  river, 
8o  as  to  show  the  extent  of  the  country  afiected,  as  well  as  the  contraction  in  the 
waterway  caused  by  levee  construction.  It  is  to  be  borne  in  mind  that  the  west 
side  of  the  river  is  as  yet  only  partially  defended  by  lovees,  and  was  not  at  all  so 
when  the  high  water  of  1892  occurred. 

Outlets. — The  drainage  water  of  each  of  the  levee  districts  is  provided  for  by  cul- 
verts of  boiler  steel  fitted  with  cast  iron  back  pressure  valves  or  gates  on  the  river 
side  of  the  bank.  One  of  these  culverts  is  located  where  the  levee  crosses  Quincy 
Bay  and  the  other  at  Big  Slough,  opposite  Canton.  At  Quincy  Bay  there  is  a  pump- 
ing station  provided  with  two  steam  boilers  aud  two  large  pumps  to  discharge  the 
drainage  of  the  district  when  the  river  is  too  high  to  allow  it  to  pass  out  by  gravi- 
tation. I  could  not,  however,  learn  of  their  ever  having  been  used,  and  appear- 
ances indicate  that  they  have  been  abandoned.  At  the  Lima  Lake  (Big  Slough) 
outlet  there  is  talk  of  building  a  drainage  plant  for  the  same  purpose,  to  be  operated 
by  steam,  but  nothing  has  as  yet  been  done.  If  the  Government  undertakes  to 
improve  and  care  for  these  levees,  it  will  doubtless  be  called  upon  to  provide  and 
keep  up  these  pumping  stations.  I  think  the  present  equipment  of  outlets  probably 
sufficient  for  the  proper  drainage  of  the  land,  and  therefore  make  no  estimate  for 
additional  waterway. 

Wave  protection. — Some  parts  of  the  levee  are  greatly  exposed  to  storm  waves, 
which  in  times  of  fiood  often  reach  large  proportions  when  urged  by  a  westerly 
wind,  and  are  liable  to  do  great  damage.  Such  portions  of  the  bank  should  be 
revetted.  My  estimate  for,  say,  2  miles  of  such  btfnk,  protected  for  about  6  feet  in 
width,  is  1,200  cubic  yards  ripraprock,  which  would  cost  in  place  about  $2  per  yard. 

Estimate  of  quantity  and  cost. — The  table  given  on  the  map  shows  by  mile  sections 
the  quantities  of  earth  required  to  raise  the  embankment  to  the  grade  of  3  feet  above 
high  water  of  1892.  In  addition  to  the  earthwork  some  expense  will  be  necessary 
to  clear  the  inside  slope  of  the  levee  from  logs,  weeds,  etc.,  and  plowing  the  same 

grior  to  the  addition  of  fresh  earth.  The  cracks  in  the  crown  of  the  levee  will  also 
ave  to  be  filled.  Earthwork,  such  as  this  reenforcement  would  call  for,  can  be 
done  at  the  present  time  at  10  cents  per  cubic  yard,  measured  in  the  embankment; 
but  I  have  put  the  cost  at.l2i  cents  to  cover  clearing  of  slope,  plowing,  and  filling 
of  cracks. 
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I  now  give  the  estimated  quantities  of  material  needed  and  cost  of  Harae  to 
and  secure  the  lev^ees  between  Warsaw  and  Quincy,  111. : 

ESTIMATE. 

002,643  cubic  yards  earthwork,  at  12^  cents $75,330.38 

1,200  cubic  yards  riprap,  at  $2 2,400.00 

Engineering  contingencies,  about  10  per  cent 7, 769.  G2 

Total 86,500.00 

Very  respectfully,  your  obedient  servant, 

M.  Mrigs, 
United  States  Civil  Engineer. 
MaJ.  A.  Mackenzie, 

Corps  of  Engineers. 


Xg. 

SURVEY  OF  WEST  BANK  OF  THE  MISSISSIPPI  RIVER  FROM  FLINT  CREEK 

TO  THE  IOWA  RIVER. 

[Printed  in  Hoase  Ex.  Boc.  No.  161,  Fifty-third  Congress,  tblid  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  C,  December  ^,  1S94. 
Sir:  The  river  and  Larbor  act  of  August  17, 1894,  provides  that  the 
Secretary  of  War  "shall  cause  a  survey  to  be  made  on  the  west  side 
of  the  Mississippi  River,  commencing  at  the  mouth  of  Flint  Creek,  in 
I)es  Moines  County,  State  of  Iowa,  and  running  along  the  west  bank 
of  the  river  to  the  mouth  of  the  Iowa  River,"  with  a  view  to  improv- 
ing the  navigation  by  preventing  the  water  from  overflowing  the 
natural  and  artificial  banks  along  that  part  of  the  river  and  deepening 
the  channel. 

The  duty  of  making  this  survey  was  assigned  to  Maj.  Alexander 
Mackenzie,  Corps  of  Engineers,  and  I  have  now  the  honor  to  submit 
the  accompanying  copy  of  that  oflBcer's  report  of  December  14, 1894, 
with  map,*  of  the  results  of  the  sui^vey  provided  for.  He  estimates 
that  an  artificial  bank  to  prevent  overflow  of  west  bank  of  Mississippi 
River  from  Flint  Creek  to  the  Iowa  River  will  cost  $305,000. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.^  Chief  of  Engineers. 
Hon.  I).  S.  Lamont, 

Secretary  of  War. 


report  op  maj.  a.  mackenzie,  corps  of  engineers. 

United  States  Engineer  Office, 

Rock  Island,  III.^  December  14, 1894. 
Oeneral  :  The  river  and  harbor  act  of  August  17, 1894,  contains  the 
following  item : 

And  out  of  said  appropriation  he  (the  Secretary  of  War)  shall  cause  a  surv^j  to  be 
made  on  the  west  side  of  the  Mississippi  River,  commeiiciiig  at  the  mouth  of  Flint 
Creek,  in  Des  Moines  County,  State  of  Iowa,  and  running  along  the  west  bank  of  the 
river  to  the  month  of  the  Iowa  liivor,  •  *  *  with  sLview  to  improving  the  navi- 
gation by  preventing  the  water  from  overflowing  the  natural  antf  artificial  banks 
along  those  parts  of  the  river  and  deepening  the  channel. 


*  Omitted.    Printed  in  Houso  Kx.  Doc.  Nu.  161,  Fifty-third  Congress,  third  session. 
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By  letter  of  the  Chief  of  Engineers,  dated  August  20, 1894,  this  sur- 
vey was  assigned  to  me.  Tlie  field  work  was  performed  by  a  party  in 
charge  of  Surveyor  E.  E.  Barrett,  which  happened  to  be  in  the  vicinity 
engagM  on  a  survey  of  the  main  river,  during  September  and  October, 
1894. 

My  understanding  of  the  intention  of  Congress  in  ordering  this  sur- 
vey is  that  the  Government  desires  an  estimate  of  the  cost  of  prevent- 
ing the  overflow  of  the  west  bank  of  the  river  between  the  i)oiDt8  named 
by  the  erection  of  artificial  banks  where  needed. 

A  carefully  located  transit  line  was  run  from  a  i)oint  above  high 
water  on  the  Iowa  Kiver,  down  the  south  bank  of  that  river  to  its 
mouth,  thence  down  the  west  bank  of  the  Mississippi  Biver  to  the 
mouth  of  Flint  Creek,  and  up  that  creek  to  high  ground  at  the  loot  of 
the  bluffs. 

Branch  lines  were  also  run  on  both  sides  of  De  Soto  Creek  from  the 
main  line  to  points  above  high  water.  A  line  of  levels  was  run  over 
the  entire  length  of  the  transit  lines.  Topography  was  taken  adjacent 
to  the  transit  lines,  but  no  attempt  was  made  to  accurately  ascertain 
the  toi)ographical  features  of  the  bottom  lands  between  the  river  and 
the  bluffs.  Complete  topographical  information  will  be  soon  available 
from  surveys  made  by  the  Mississippi  Kiver  Commission,  whose  maps 
are  now  in  process  of  publication. 

The  questions  of  outlets  and  interior  drainage  have  not  been  con- 
sidered. 

An  earthen  bank  is  estimated  for,  with  a  slope  of  3  to  1  on  the  river 
side  and  2  to  1  on  the  inside,  with  4  feet  width  of  crown,  to  reenforce 
and  raise  the  natural  bank  where  necessary,  and  following  the  transit 
lines  as  above  described.  The  grade  of  the  top  of  the  bank  is  placed 
at  3  feet  above  high  water  of  1888,  which  will  probably  be  of  sufficient 
elevation  to  restrain  any  flood  that  is  likely  to  occur. 

The  average  height  of  artificial  bank  will  be  about  8^  feet  and  its 
length  42  miles. 

The  accompanying  tracing  gives  the  located  line  in  plan  and  profile, 
with  sufficient  topography,  bench  marks,  grade  elevations,  high-water 
marks,  etc.,  for  a  full  understanding  of  tlie  subject.  There  are  also  on 
the  tracing  a  small-scale  map  showing  the  river  and  country  adjacent, 
and  a  detailed  estimate  of  quantities. 

Estimate  for  artifical  hank  to  prevent  overflow  of  west  bank  of  Mieeiesippi  Biver  from  Flint 

Creek  to  the  Jawa  River, 

1,^5,193  cubic  yards  earthwork,  at  15  cents $278, 278. 95 

Add  about  10  per  ceDt  for  engiueeriug  and  contingencies 26, 721. 05 

Total 305,000.00 

Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 
Major,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers y  U.  8.  A. 
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IMPROVEMENT  OF  MISSISSIPPI  RIVER  ABOVE  FALLS  OF  ST.  ANTHONY, 
MINNESOTA,  OF  RIVERS  IN  WISCONSIN  AND  MINNESOTA  TRIBUTARY 
TO  MISSISSIPPI  RIVER,  AND  OF  RED  RIVER  OF  THE  NORTH,  MINNE- 
SOTA AND  NORTH  DAKOTA;  GAUGING  MISSISSIPPI  RIVER  AT  ST.  PAUL. 


BEPORT  OF  MAJ.  W.  A,  JONES,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1895,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVKMEXTS. 

1.  MlBSiBsippi  River  above  Falla  of  St.  I  6.  Minnesota  River,  Minnesota. 

Anthony,  Minnesota.  |  7.  Red  River  of  the  North,  Minnesota  and 

2.  Constraction  of  reservoirs  at  head  j  North  Dakota. 

waters  of  Mississippi  River.  8.  Ganging  Mississippi  River  at  or  near 

3.  Operating  and  care  of  reservoirs  at  St.  Paul,  Minn. 

nead  waters  of  Mississippi  River.     |  9.  Surveys  for  reservoirs  at  sources  of 

4.  Chippewa  River,  including  Yellow 


Banks,  Wisconsin. 
5.  St.  Croix  River,  Wisconsin  and  Min- 
nesota. 


Mississippi,    St.   Croix,    Chippewa, 
and  Wisconsin  rivers. 


EXAMINATIONS. 


10.  Minnesota  River,  Minnesota.  |  12.  Red  Lake  River,  Minnesota. 

11.  Big  Stone  Lake,  Minnesota. 


United  States  Engineer  Office, 

St.  Paul,  Minn.,  July  10,  1895. 
Genebal:  I  have  the  honor  to  transmit  herewith  reports  upon  the 
works  for  improvement  of  rivers  and  harbors  in  my  charge  for  the  fiscal 
year  ending  June  30, 1895. 

Very  respectfully,  your  obedient  servant, 

W.  A.  Jones, 
Major,  Corps  of  Engineers. 
Brig.  G^en.  Wm.  P.  Oraighill, 

Chief  of  Engineers,  U.  S.  A. 


y  I. 

improvement  of  MISSISSIPPI  RIVER  ABOVE  FALLS  OF  ST.  ANTHONY, 

MINNESOTA. 

This  stretch  of  river  extends  from  St.  Anthony  Falls  to  Grand  Kap- . 
ids,  Minn.,  a  distance  of  337  miles.    The  project  for  improvement  and 
estimates  of  cost  were  submitted  in  Major  Farquhar's  report  on  the 
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survey,  dated  February  8, 1875,  and  printed  on  pages  441-453,  Annual 
Keport,  Part  II,  1875.  The  report  gives  two  estimates,  one  for  a  chan- 
nel 5  feet  deep  and  one  for  a  cbannel  3  feet  deep.  In  each  case  the 
river  was  divided  into  three  sections. 

Estimate  for  a  channel  5  feet  deep  at  lowest  stage  of  water, 

1.  Falls  of  St.  AntLouy  to  St.  Cloud,  78  milee,  oonstraction  of  wing 

dams  aud  dredging  (estimated  oust) $144,667.50 

2.  St.  Cloud  to  Conraoi  Shoals,  42  miles,  construction  of  wing  dams, 

removal  of  bowlders,  and  construction  of  4  locks  and  dama  (esti- 
mated cost) 1,957,783.75 

3.  Conradi  Shoals  to  Grand  Rapids,  217  miles,  dredsing,  removal  of 

bowlders,  and  the  construction  of  wing  dams  (estimated  coet) 54, 127. 50 

Total  cost 2,156.578.75 

Estimate  for  a  channel  3  feet  deep  at  lowest  stage  of  water. 

1.  Falls  of  St.  Anthony  to  St.  Cloud,  78  miles,  construction  of  wing 

dams  and  dredging  (estimated  cost) $75,  390. 00 

2.  From  St.  Cloud  to  Conradi  Shoals,  42  miles,  construction  of  wing 

dams,  removal  of  bowlders,  and  construction  of  4  locks  and  dams 

(estimated  cost) I,943,2ia00 

3.  From  Conradi  Shoals  to  Grand  Rapids,  217  miles,  dredging,  removal 

of  bowlders,  and  the  construction  of  wing  dams  (estimated  cost).        11, 620. 50 

Total  cost 2,030,220.50 

The  project  and  estimates  for  the  5-foot  channel  seem  to  have  been 
adopted. 

The  appropriations  for  1874  and  1876  were  expended  on  the  first  sec- 
tion (Falls  to  St.  Cload).  Steamboat  navigation  having  discontinaed 
on  that  section  tbe  third  appropriation,  that  of  $15,000,  by  act  of  Con- 
gress approved  June  14,  1880,  was  applied  to  the  upper  130  iniies 
(Aitkin  to  Grand  Eapids)  of  the  third  section,  as  have  been  all  subse- 
quent appropriations  for  improving  the  river  above  the  Falls  of  St 
Anthony,  except  the  appropriation  made  by  act  of  Congress  approved 
September  19, 1890,  which  was  applied  to  the  upper  185  miles  (Braiuerd 
to  Grand  Bapids)  of  the  third  section.  In  1889  the  estimate  for  inaprov- 
ing  the  upper  130  miles  (Aitkin  to  Grand  Eapids)  of  the  third  section 
was  placed  at  $63,000,  including  the  $45,000  previously  appropriated. 
In  the  same  report  the  officer  asked  for  an  appropriation  of  $18,000  to 
complete  the  work  over  this  stretch.  The  amount  was  given  in  the  act 
approved  September  19, 1890,  and  subsequently  expended  in  the  comple- 
tion of  the  necessary  improvements,  and  also  in  extending  navigation 
from  Aitkin  to  Brainerd,  55  miles. 

Before  work  of  improvement  commenced  under  the  present  plan  tbe 
stream  between  Grand  Bapids  aud  Aitkin  was  so  obstructed  by  snags, 
bowlders,  and  leaning  trees  that  at  fair  stages  of  water  navigation  was 
difficult,  and  sometimes  almost  impossible  for  steamers  drawing  more 
than  3  leet  of  water. 

The  amount  expended  to  June  30, 1893,  including  outstanding  liabU* 
ities,  $45,000  on  first  section  and  $63,000  on  upper  185  miles  of  third 
section.  With  the  latter  amount  there  has  been  produced  a  general 
depth  of  3  feet  at  low  water.  A  few  snags,  bowlders,  and  leaning 
trees  ofiered  some  obstruction,  but  did  not  seriously  interfere  with  navi- 
gation. This  improvement,  though  not  complete  for  5  feet  depth  as 
called  for  in  the  project,  is  yet  ample  for  present  needs;  furthermore^ 
the  three  completed  reservoirs  at  the  headwaters  of  the  Mississippi 
Biver,  above  Grand  Bapids,  may  be  relied  upon  to  provide  sufficient 
water  and  depth  for  the  steamboats  on  the  river  at  and  above  Brainerd. 
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There  being  no  demand  at  present  for  navigation  between  Brainerd 
and  Minneapolis,  no  further  appropriation  is  now  asked  for.  The  time 
will  come  when  this  shoald  be  done.  I  will  say,  in  conclasion,  that  this 
reach  can  be  placed  in  excellent  navigable  condition  at  qnite  a  reason- 
able expense. 

Last  season  there  was  but  one  steamer  on  the  river.  She  ran 
irregularly  between  Aitkin  and  Grand  Rapids.  During  the  winter  of 
1889-90  the  Duluth  and  Winnipeg  Railroad  Company  constructed  a 
line  firom  Cloquet,  a  point  on  the  St.  Paul  and  Duluth  Railroad,  to  La 
Prairie.  They  have  since  extended  their  line  through  and  beyond 
Grand  Rapids.    This  road  has  ruined  the  river  traffic. 

In  1889,  Maj.  0.  J.  Allen  reported : 

The  comparative  tables  of  commercial  statistics  herewith  show  that  in  1880,  the  year 
in  which  the  work  of  improverocDt  between  Aitkin  and  Grand  Rapids  commenced, 
there  was  but  one  steamer  (with  its  barges)  plyinji:  between  those  points,  aod  that, 
though  the  amount  of  freight  transported  that  year  by  steamer  was  nnnsnally  large, 
the  freight  rates  were  from  75  cents  to  $1  per  100  pounds,  while  in  1883,  1884,  18§5, 
and  1886  the  rates  were  reduced  to  20  to  40  cents  per  100  pounds.  The  last-namecl 
figures  were  obtained  in  1886,  at  which  time  there  were  tnree  steamboats  engaged 
in  freighting  and  carrying  passengers  between  Aitkin  and  Grand  Rapids.  The 
country  borderiug  the  river  north  of  Aitkin  is  becoming  more  and  more  settled,  and 
there  is  no  doubt  that  the  improvement  of  the  river  already  effected  by  the  IJ.  S. 
Government  has  largely  contributed  to  the  increase  in  settlement. 

This  work  is  in  the  collection  district  of  Minnesota,  of  which  St.  Paul  is  the  port 
of  entry  and  St.  Vincent  a  subport.  Collections  for  the  year  ending  December  31, 
1894,  $247,454.02;  value  of  domestic  exports  for  same  period,  $222,203. 

Ahstraot  of  appropriaiians. 
By  act  approved — 

June  23, 1874 : $25,000 

August  14, 1876 20,000 

June  14,  1880 15,000 

March  3, 1881 10,000 

By  act  passed  August  2, 1882 10,000 

By  act  of  August  11, 1888 10,000 

By  act  approved  September  19, 1890 18, 000 

Total : 108,000 

Money  statement, 

July  1, 1894,  balance  unexpended $7. 40 

June  30, 1895,  amount  expended  during  fiscal  year 7. 40 


COMMERCIAL  STATISTICS. 


Comparative  statement  of  steamboat  business  on  the  Mississippi  JRirer  between  Jitkin  and 
Grand  BapidSy  18^0-1894,  inclusive. 


Tear. 


1881 
1882. 
1883 
1884. 
1885. 
1886. 
1887. 


Steam- 
boatB. 


Freight 

carried 

(general 

merchan- 

dine). 


PasseDgers. 


TofM. 

3,936 
1,100 
1.613 
1,400 
8,000 
2,500 
1.500 
1,855 


1,000 
1,540 
1.764 
1.100 
1,346 
2,400 
3,500 
2,884 


Year. 


1890* 
1891* 
1892* 
1893* 
1894. 


Steam- 
boato. 


Freight  ' 

carried  | 

(general  Passengera. 
merchan- 
dise). I 


T<mt. 
2,650 
8,500 
1.600 
1,500 
1,260 
401 
Unknown. 


2.860 
5,250 
1.253 
1,000 
8,000 
750 
Unknown. 


*  Amount  of  navigation  and  commerce  1890,  1891,  1892,  and  1893  approximate, 
f  Tonnage  of  steamboatH,  140  and  165  tons,  respectively. 
;  Tonnage  of  steambQat,  140  tons. 
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Comparative  statement  of  loose  logs  run  on  the  Mississippi  River  above  the  Falls  of  8L 

Anthony. 


Year. 

Loose  logs 
run. 

Year. 

Loose  logs 
ran. 

1880 

Feet^'B.M. 
226,000,000 
238,000,000 
286,000,000 
420,000,000 
367,000,000 
317, 993, 000 
282,000.000 
*  265, 000, 000 

1888 

Feet,  3.  M. 
*  265, 000,  OOO 

1881 

1889 

288,000,000 

1882          .   .          

1890 

32&.66B.285 

425,716,970 

*52O,O0O,O00 

1883 

1801 

1884 

1892 

1885 

1  1893 

398,000.000 

1886 

1894 

*  440, 000,  OOO 

1887 

*  Approximate. 

Y  2. 

CONSTRUCTION  OF  RESERVOIRS  AT  HEAD  WATERS  OF  MISSISSIPPI 

RIVER. 

The  reservoir  project  is  the  outcome  of  surveys  aud  examinations  in 
1869, 1874, 1878,  and  1879,  the  results  of  which  are  published  in  appen- 
dixes to  various  annual  reports  of  the  Chief  of  Engineers.  The  r6aum^ 
of  the  subject  is  given  in  the  report  of  The  Board  of  Engineers,  printed 
in  Appendix  A  A  to  the  Annual  Keport  of  the  Chief  of  Engineers  for  1887. 

From  the  results  of  the  surveys  and  examinations  just  noted,  and 
further  examinations  in  1880,  the  first  cost  of  constructing  forty-one 
reservoir  dams  in  Minnesota  and  Wisconsin  was  placed  at  $1,809,083.50, 
exclusive  of  that  of  laud  damages,  which  could  not  be  given  in  advance. 
(See  p.  1762,  Appendix  W,  to  the  Rei)ort  of  the  Chief  of  Engineers  for 
1881.) 

The  project  for  this  improvement  was  inaugurated  in  1880  by  an 
appropriation  for  the  construction  of  a  reservoir  dam  at  Lake  Winni- 
bigoshish,  made  by  act  of  Congress  approved  June  14,  that  year.  For 
the  reasons  given  in  the  Annual  Report  for  1886  the  work  of  construc- 
tion was  commenced  and  has  been  continued  in  Minnesota. 

The  project  has  for  its  object  the  construction  and  maintenance  of 
reservoirs  at  the  head  waters  of  the  Mississippi  Eiver,  in  the  State  of 
Minnesota,  for  the  purpose  of  collecting  the  surplus  water,  principally 
from  the  precipitation  of  winter,  spring,  and  early  summer,  to  be  sys- 
tematically released  so  as  to  benefit  navigation  upon  the  Mississippi 
River  below  the  dams  and  as  far  down  as  Lake  Pepin.  Reduction  of 
heights  of  floods  in  localities  immediately  below  the  dams  is  expected 
to  obtain  to  some  extent,  but  control  of  extended  floods  or  freshets  is 
not  expected. 

There  are  four  completed  reservoirs,  viz: 

At  Lake  Winnibigoshish,  completed  in  1883-84;  capacity,  45,800,- 
000,000  cubic  feet. 

At  Leech  Lake,  completed  in  1884;  capacity,  30,000,000,000  cubic 
feet. 

At  Pokegama  Falls,  completed  in  1884;  lift  of  dam  increased  in  1889; 
capacity,  4^00,000,000  cubic  feet. 

At  Pine  River,  completed  in  1886;  capacity,  7,500,000,000  cubic  feet 

Rules  and  regulations  to  control  the  use  and  administration  of  the 
reservoirs  were  formulated  and  approved  by  the  Secretary  of  War 
February  21, 1889,  as  authorized  by  the  river  and  harbor  act  of  August 
11, 1888. 
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Gaugings  of  the  Mississippi  Eiver  at  St.  Paul  to  determine  the 
effects  of  reservoir  water  have  been  made  to  a  limited  extent  daring  the 
past  five  years.  They  form  the  subject  of  a  separate  report.  During 
May  and  June,  1891,  men  and  materials  for  constructing  a  fifth  reser- 
voir at  Sandy  Lake  were  assembled,  and  the  work  of  construction  soon 
after  commenced.  The  original  plans  for  this  dam  were  similar  to  those 
of  the  four  dams  previously  constructed,  but  adapted  to  the  conditions 
of  Sandy  Lake. 

The  river  and  harbor  act  of  Congress  approved  July  13, 1893,  appro- 
priated, '*  for  care  and  maintenance  of  reservoirs  at  the  head  waters  of 
the  Mississippi  River,  $60,000,  of  which  $30,000  may  be  expended  for 
the  construction  of  a  navigabh^  pass  through  Sandy  Lake  Dam."  This 
provision  delayed  the  completion  of  the  dam.  The  portion,  about  one- 
half  the  length,  that  was  not  affected  by  the  change  was  practically 
completed  in  the  fall  of  1892.    Work  was  resumed  on  the  dam  in  1893. 

Since  February  1, 1895,  the  expense  of  the  care  and  maintenance  of 
the  completed  reservoirs  has  been  paid  out  of  the  appropriation  for 
"operating  and  care  of  canals  and  other  works  of  navigation,  indefinite," 
and  forms  the  subject  of  a  separate  report,  which  is  referred  to  for  a 
statement  of  the  effect  during  the  season  of  1894  of  the  reservoir  water 
upon  the  Mississippi  Eiver  at  St,  Paul. 

Amount  expended  upon  this  work,  including  examination  at  pro- 
posed dam  sites,  hydrological  observations,  land  damages,  amounts 
paid  to  commissioners  in  attempted  settlement  of  awards  to  Indians, 
and  care  and  maintenance  of  the  works  to  the  close  of  the  fiscal  year 
ending  June  30, 1894,  $771,093.67. 

OPERATIONS  DURING  THE  PAST  FISCAX  YEAR. 

Sandy  Lake  Dam. — Continued  work  constructing  this  dam.  At  the 
beginning  of  the  year  the  dam,  exclusivive  of  the  navigable  pass,  was 
completed.  -  The  latter  would  have  been  finished  in  June,  1895,  but  for 
the  delay  hi  the  delivery  of  certain  material.  As  it  is,  the  dam  and 
pass  will  be  completed  in  October  or  November. 

Connections  icith  reservoir  dams. — A  wagon  road  and  telephone  line 
19J  miles  in  length,  was  built  between  the  Leech  Lake  and  Lake  Win- 
nibigoshish  dams.  The  corduroy  portions  of  the  road  need  surfacing 
with  sand  to  protect  the  peat  covering  against  fire.  This  will  be  done 
in  July.  A  telephone  line  3  miles  in  length  was  also  built  from  the 
Pokegama  Falls  Dam  to  the  Duluth  and  Winnipeg  Bailroad  station 
at  Grand  Bapids,  Minn. 

Communication  between  the  dams  and  the  St.  Paul  office  is  now  tol- 
erably good.  There  are  telegraph  and  telephone  connections  to  the 
Pokegama  Falls  and  Sandy  Lake  dams;  telegraph  facilities  to  Brain- 
erd,  Minn.,  30  miles  south  of  the  Pine  Biver  Dam ;  between  the  two  is  a 
good  county  wagon  road;  telegraph  station  at  Deer  Biver,  the  present 
terminus  of  the  Duluth  and  Winnipeg  Bailroad.  From  the  latter  i)oint 
to  the  Lake  Winnibigoshish  Dam  (10  miles)  mail  and  orders  are  carried 
by  messengers;  telephone  line  and  wagon  road  between  Leech  Lake 
and  Lake  Winnibigoshish  dams. 

Eventually  the  railroad  will  be  extencjed  beyond  the  Lake  Winnibi- 
goshish Beservoir,  and  will  pass  within  5  miles  of  the  dam.  When 
this  is  done  a  short  telephone  line  and  wagon  road  should  be  built 
between  them,  and  then  the  two  dams  will  be  as  accessible  as  the  Pine 
Biver  and  the  Pokegama  Falls  dams  are  now.  The  Sandy  Lake  Dam 
is  the  most  inaccessible. 

There  is  a  county  road  from  Aitkin  to  the  dam,  35  miles,  but  it  is  in 
wretched  condition,  and  at  certain  seasons  of  the  year  impassable.    A 
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wagon  road,  following  approximately  the  telephone  line  from  the  dam 
to  McGregor,  14  miles,  is  needed. 

Survey  for  a  proposed  reservoir  at  Gull  Lake. — The  river  and  harbor 
act  of  August  17,  1894,  contained  the  following  item : 

For  care  and  maintenance  of  reservoirs  at  the  head  waters  of  the  Mississippi  River, 
$51,000,  and  so  much  tbereof  as  shall  be  required  shall- be  expended  in  completing 
connections  with  the  reservoir  dams,  in  completing  Sandy  Lake  Dam,  and  any  bal- 
ance may  be  used  for  the  construction  of  a  reservoir  and  dam  at  Gall  Lake,  Minne- 
sota: Provided^  That  the  United  States  shall  not  be  subject  to  any  cost  or  expense 
for  lands,  mills,  or  other  property  necessarily  taken  or  injured  for  the  last-named 
reservoir  and  dam.     *     •    * 

In  September,  1894,  a  survey  party  under  Assistant  Engineer  A.  O. 
Powell  was  placed  in  the  field  and  remained  until  the  middle  of  Feb- 
ruary, 1895.  The  party  made  the  survey  for  the  reservoir,  and  also  an 
examination  to  determine  the  possibility  of  increasing  the  water  supply 
by  diverting  into  Gull  Lake  a  portion  of  the  freshet  discharges  from 
the  Crow  Wing  River. 

Areas  and  elevation  of  lotc-waier  surfaces  in  the  lakes  composing  the  proposed  Gull  Lake 

Reservoir. 


Ko. 


Name  of  lake. 


Area. 


Gull 

Lake  No.  1 

Love 

Upper  Gull 

South  Branch . . . . 

LakeKov 

Three  Mile 

CuUen  No.  1 

Cullen  No.  2. . . . 

CollenNo.  a 

Round 

Long 

Baw 

Fish  Trap 

Rice 

Hubert 

Little  Hubert... 

Gladstone 

Little  Gladstone 


Square  feet, 

4k,  866, 000 

800,000 

3,468,000 

23, 230, 000 

10,010,000 

13, 492, 000 

0,912,000 

24,746,000 

17.672,000 

20, 526, 000 

72, 041, 000 

271,471,000 

9, 645, 000 

12,944,000 

6, 971, 000 

55,  745, 000 

8,322,000 

19,203,000 

'      1, 857, 000 


Elevation 
of  water 

surface, 
winter  of 

1894-95. 


Feet. 
1, 195. 5 
1,196.6 

1. 195. 7 
1. 195. 5 
1.195.5 
1, 195. 85 
1, 195. 85 
1, 198. 1 
1, 198. 1 
1, 198. 1 
1,196.55 
1. 198. 1 

1. 198. 8 
1,199.8 
1, 200. 5 
1.199.2 
1,200 
1,201.9 
1,201.6 


Low-water 

elevation, 

survey 

of  1880. 


Elevation  of 
water  sorfiEK^ 

after  ditobes 
between  lakes 

are  dredged 
and  prot-ected 

agauiat  fill- 
ing up  by 

wave  action. 


Feet, 

],19L8 

1,105.6 


1,191.8 
1,192.7 
1,19L9 
1,19L9 
1, 193. 5 


1, 192. 4 
1, 196. 6 
1.194.9 


1,197 
1,190.1 
1, 194. 7 
1, 197. 1 


Feet. 
1,104 
1,104 
1  104 
1.104 
1.104 
1,104 
1,104 
1,105 
1,106 
1,106 
1,104 
1,104 
1,104 
1,200 
1,200.5 
1,104 
1,104 
1,104 
1,104 


Several  small  ponds  and  the  overflowed  lands  are  not  included  in  the 
a  bove  areas.    Their  omission  will  not  materially  affect  the  result. 

The  water  in  the  flrst  seven  lakes  enumerated  in  the  list  were  raised 
last  fall  and  winter  above  low-water  stage  by  the  lumberman's  dam  at 
outlet  of  Gull  Lake,  which  was  partially  closed. 

The  elevations  are  approximate  sea  elevations.  The  base  of  rail  on 
west  end  of  Northern  Pacific  Bailroad  Bridge  over  Mississippi  Biver 
at  Brainerd,  Minn.,  is  assumed  at  1,213.64  feet,  and  the  U.  S.  bench 
mark  (copper  bolt  in  stone  monument),  located  in  southeast  corner  of 
Northern  Pacific  Sanitarium  Grounds,  Brainerd,  Minn.,  1,209.81  feet. 

The  drainage  area  of  the  Gull  Lake  system  is  287  square  miles.*  The 
available  supply  of  water  for  the  climatic  conditions  at  the  head  waters 
of  the  Mississippi  is  an  average  volume  of  three-tenths  (^)  of  a  cubic 


*  Appendix  Z,  Annual  Report,  1894,  p.  1704. 
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foot*  per  second  per  square  mile  of  watershed  which  gives  an  average 
discharge  of  86  cubic  feet  per  second  for  the  OuU  Lake  system. 

If  the  water  is  held  for  nine  months  in  the  year  and  released  during 
the  low-water  months  of  August,  September,  and  October,  the  incre- 
ment to  the  volume  of  the  Mississippi  Eiver  would  be  344  cubic  feet  per 
second  for  3  mouths.  One  year's  supply  aggregates  2,712,096,000  cubic 
feet. 

To  impound  this  quantity  of  water  in  a  reservoir  consisting  of  the 
first  twelve  lakes  in  the  list  and  deei)ening  their  connections  by  dredg- 
ing will  require  a  dam  to  raise  the  water  surface  to  an  elevation  1197.10 
feet,  assuming  that  Gull  Lake  should  never  be  drawn  down  below  ele- 
vation 1,194  feet.  A  dam  controlling  water  in  the  same  lakes  to  a 
height  of  1200.10  feet  above  the  sea  would  hold  back  two  years'  supply. 
Bass,  Hubert,  Little  Hubert,  Gladstone,  and  Little  Gladstone  lakes 
have  no  outlets.  They  could  be  connected  with  Round  Lake  by  short 
canals,  but  the  expense  of  doing  so  would  not  be  warranted  unless  the 
reservoir  was  to  be  filled  to  a  height  of  1,206  feet  by  the  Crow  Wing 
River  water. 

The  examination  of  the  country  between  the  south  arm  of  Gull  Lake 
and  the  Crow  Wing  River  showed  that  the  surplus  water  of  the  latter 
could  be  diverted  into  Gull  Lake.  A  yearly  supply  of  9,186,032,500 
cubic  feet  from  this  source,  in  addition  to  the  volume  naturally  tributary 
to  Gull  Lake,  would  raise  the  water  surface  in  the  reservoir  to  an  eleva- 
tion of  1,206  feet  above  the  sea,  and  would  furnish  a  discharge  of  1,530 
cubic  feet  per  second  for  90  days,  or  1,148  cubic  feet  for  120  days.  The 
reservoir  would  be  one  of  the  most  efficient  in  the  system.  It  would 
have  the  merit  of  being  near  the  head  of  navigation  of  the  Mississippi 
River  and  what  is  of  more  consequence  it  could  be  filled  each  year. 

The  feasibility  of  the  plan  is  dependent  upon  the  cost,  which  can  only 
be  ascertained  after  a  careful  survey  for  a  water  course  between  the 
Crow  Wing  River  and  the  south  arm  of  Gull  Lake  and  of  Gull  River 
below  the  dam  site,  the  latter  for  the  purpose  of  learning  the  capacity 
of  the  river  for  discharging  a  volume  of  1,100  to  1,500  cubic  feet  per 
second. 

The  survey  made  last  winter  locates  the  1,206-foot  contour  within  the 
reservoir  basin.  The  maps  have  only  recently  been  far  enough  advanced 
to  show  the  dOvScriptions  of  the  flooded  areas.  The  procurement  of 
flowage  rights  by  voluntary  assignment  from  property  owners  has  pro- 
gressed as  rapidly  as  could  be  expected.  So  far  about  70  per  cent  of 
the  lands  that  will  be  aftected  by  a  maximum  flowage  (elevation,  1,206 
feet)  are  either  United  States  water-reserve  lands.  State  lands  over 
which  the  right  to  flow  has  been  ceded  to  the  United  States,  or  private 
lands  that  the  owners  have  quitclaimed  to  the  Government  the  flowage 
privilege.  The  lauds  remaining  to  be  acquired  embrace  a  few  tracts  of 
improved  property,  and  payment  for  damages  will  be  demanded  before 
they  are  released.  The  cost  of  land  damages  for  a  low  dam  to  hold  one 
year's  supply  of  water  from  the  Gull  Lake  Watershed  only  is  estimated 
at  $9,000;  to  hold  two  years'  supply,  f  15,000. 

The  estimate  of  damages  for  a  full  reservoir  to  1,206  feet  elevation  is 
not  submitted,  as  it  properly  belongs  to  a  ftiture  estimate  on  the  cost  of 
creating  a  resei^voir  of  that  magnitude. 

In  building  the  dam  it  is  considered  economy  to  construct  the  founda- 
tion to  support  a  14-foot  dam,  and  then  if  the  reservoir  supply  should 
afterwards  be  increased  by  the  Crow  Wing  water,  the  dam  could  be 
raised  to  that  height  at  comparatively  small  expense. 


•  Appendix  Z,  A^mu^kl  Report,  1894,  p.  1709, 
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The  faods  available  are  not  sufficient  to  commence  constracting  the 
reservoir  even  if  the  question  of  damages  was  waived. 
The  estimate  of  money  required  in : 

For  building  low  dam  and  ditches  between  Gull  and  Round  lakes  and  Bound 

and  Long  Jakes 170,000 

For  land  damages 15, 000 

For  survey  upon  which  to  base  an  estimate  of  the  cost  of  diverting  surplus 
water  from  the  Crow  Wing  River  into  the  reservoir,  holding  same,  and 

afterwards  releasing  it 5, 000 

For  a  wagon  road  from  Sandy  Lake  Dam  to  McGregor 5,000 

For  hydrological  and  meteorological  observations 15, 000 

Total 110,000 

Amount  expended  during  the  fiscal  year  ending  June  30, 1895,  includ- 
ing outstanding  liabilities,  $38,398.85. 

For  commerce  benefited  by  the  reservoirs,  reference  must  be  made  to 
the  commercial  statistics  of  the  Mississippi  Eiver. 

Ahsircict  of  appropriationt. 
By  act- 
Approved  June  U,  1880 $75,000.00 

Approved  March  3,  1881 150,000.00 

Passed  August  2,  1882 300,000.00 

Approved  July  5,  1884 60,000.00 

Approved  August  5, 1886 37,500.00 

Of  August  11, 1888 12,000.00 

Approved  September  19,  1890 80,000.00 

Approved  July  13, 1892 60,000.00 

Of  August  17, 1894 51,000.00 

Total 825,500.00 

Allotment  per  letter  from  office  Chief  of  Engineers : 

November  9, 1881 1,572.15 

January  20, 1882 176.00 

January  18, 1888 643.85 

May  11, 1888 8.60 

Expenses  of  commissioners  in  attempted  settlement  of  awards  to  Indians.  333. 73 

Allotted  and  expended  by  officer  in  charge  for  meteorological  observa- 
tions, borings,  examinations,  etc.,  at  proposed  dam  sites;  letter  from 

office  Chief  ot  Engineers,  May  27, 1881 7,500.00 

Expended  by  officer  in  chars^e  in  connection  with  the  building  and 
operating  of  five  reservoir  dams  to  June  30, 1895,  including  outstand- 
ing liabilities 799, 258. 19 

Total  allotted  and  expended  to  June  30, 1895,  including  outstand- 
ing liabilities 809,492.52 

Estimated  cost  of  the  system  (omitting  that  of  land,  etc.,  damages). . .   1, 809, 083. 50 
Amounts  appropriated 825,500.00 

Remaining  to  be  appropriated 983,583.50 

Money  statement. 

July  1,1894,  balance  onexpended $5,272.58 

Amount  appropriated  by  act  of  August  17, 1894 51, 000. 00 

56,272.58 
June  30, 1895,  amount  expended  during  fiscal  year 37, 898. 97 

July  1,  1895,  balance  unexpended 18,373.61 

July  1,  1895,  outstanding  liabilities 2,366.13 

July  1, 1895,  balance  available 16,007.48 

{Amount  (estimated)  required  for  completion  of  existing  project 983,583.50 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897  110, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civU  act  of  March  3, 1893. 
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Y3. 

OPERATING  AND  CARE  OF  RESERVOIRS  AT   HEAD  WATERS  OF  MISSIS- 
SIPPI RIVER. 

The  river  and  harbor  act  of  August  17,  1894,  made  applicable  to  the 
reservoirs  at  head  waters  of  the  Mississippi  Eiver,  <'so  far  as  concerns 
their  care,  preservation,  and  maintenance,"  the  provisions  of  the  gen- 
eral appropriation  for  '^operating  and  care  of  canals  and  other  works 
of  navigation,  indefinite"  contained  in  section  4  of  the  river  and  harbor 
act  of  July  6, 1884. 

January  25, 1895,  an  allotment  of  funds  was  made,  as  follows: 

Watchmen  and  other  employees $3, 690 

SabHiBtence  for  same 900 

Ordinary  repairs 3,000 

Repairs  to  Leech  Lake  Dam 10,000 

Total 17,590 

The  ezx>euse8  from  February  1, 1895,  were  paid  from  this  source. 

There  are  four  completed  reservoirs,  viz: 

At  Lake  Winnibigoshish,  completed  in  1883-84;  height  of  dam,  14 
feet;  capacity,  45,800,000,000  cubic  feet 

At  Leech  La^e,  completed  in  1884;  height  of  dam,  6  feet;  capacity, 
30,000^,000  cubic  feet. 

At  Pokegama  Falls,  completed  in  1884;  height  of  dam,  7  feet, 
increased  in  1889  to  9  feet;  capacity,  4,700,000,000  cubic  feet. 

At  Pine  River,  completed  in  1886;  height  of  dam,  17  feet;  capacity, 
7,500,000,000  cubic  feet. 

A  fifth  reservoir  at  Sandy  Lake  is  in  process  of  construction  and 
nearly  completed. 

The  maximum  quantity  of  water  held  in  the  reservoirs  at  any  one 
time  since  their  completion  was:    • 

In  Lake  Winuibigoehish  Reservoir,  Augnst,  1893,  25,200,000,000  cubic  feet. 

In  Leech  Lake  Reservoir,  Jnly,  1888,  17,850,000,000  cubic  feet. 

In  Pine  River  Reservoir,  July,  1888,  4,945,000,000  cubic  feet. 

In  Pokegama  Falls  Reservoir.    This  reservoir  can  be  filled  each  year. 

The  purpose  of  the  reservoirs  is  to  collect  the  surplus  water  princi- 
pally from  the  precipitation  of  winter,  spring,  and  early  summer,  to  be 
Hystematically  released  so  as  to  benefit  navigation  upon  the  Mississippi 
Biver  below  the  dams  and  as  far  down  as  Lake  Pepin.  Reduction  of 
heights  of  floods  in  localities  immediately  below  the  dams  is  expected 
to  obtain  to  some  extent,  but  the  control  of  extended  floods  or  freshets 
is  not  expected. 

EFFECT  OF  THE  RESERVOIR  WATER. 

The  Board  of  Engineers,  in  their  report  dated  May  24, 1887,  and 
printed  on  pages  16,81-1698,  Annual  Eeport  of  the  Chief  of  Engineers, 
1887,  express  this  opinion : 

As  far  down  as  the  mouth  of  the  first  considerable  tributary,  the  St.  Croix,  it  is 
therefore  not  unreasonable  to  suppose  tbat  navigation  may  be  benefited  nearly  in 
proportion  to  the  effect  upon  the  St.  Paul  gauge,  1.  e.,  from  1  foot  to  18  inches  of  low- 
water  stages. 

My  predecessor,  in  his  annual  reports  for  the  years  1887, 1888,  and 
1889,  has  stated: 

From  such  observations  as  means  admitted  of  in  1885  and  1886,  and  stated  in  my 
reports  of  December  18,  1885,  and  November  5,  1886,  both  of  which  are  here  respect- 
fully referred  to,  it  appeared  that  when  the  river  stood  at  2  feet  on  the  U.  S.  Signal 
Service  gauge  at  St.  Paul  the  effect  of  every  100  cubio  feet  per  second  of  water 
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added  to  the  river  and  steadily  maintained  was  equivalent  to  increasine  the  depth 
one-tenth  of  a  foot.  As  the  river  rises  the  depth  effect  of  each  hnndrea  cnhic  net 
of  water  decreases  somewhat.  It  appears,  however,  from  examinations  in  1885  and 
1886  that  the  effect  of  the  liberated  water  from  the  reservoirs  was  the  addition  of  1 
foot  and  upward  to  the  depth  at  St.  Paul  during  the  dry  periods  of  those  years,  the 
additional  depth  being  due  to  elevation  of  water  surface  as  well  as  to  additional 
scour.    (See  Appendix  A  A,  Annual  Report,  1887.) 

The  benefit  of  the  reservoir  volume  extended  over  some  425  (390)  miles  of  river 
below  Grand  Rapids,  the  rapids  being  388  (353)  miles  by  river  above  St.  Paal.  Of 
the  425  (390)  miles.  200  (165)  are  navigable  by  steamers. 

The  increase  in  channel  depth  at  St.  Paul  due  to  the  release  of  the  stored-np 
water  undoubtedly  averaged,  for  the  eighty -six  days,  1  foot  to  li  feet.  (See  Appendix 
Z,  Annual  Report,  1888.) 

The  increase  in  channel  depth  at  St.  Paul  due  to  the  reservoir  water  undoubtedly 
averaged  1  foot  during  the  low- water  season  of  1888.  (See  Appendix  B  B,  Annual 
Report,  1889.) 

The  effect  of  the  reservoirs  on  the  navigable  depth  of  water  in  the 
channel  of  the  Mississippi  Biver  above  the  Falls  of  St  Anthony  is  not 
as  conclusively  shown  as  it  could  be.  A  series  of  hydrological  and 
meteorological  observations  on  the  Mississippi  and  the  principal  tribu- 
taries above  St.  Paul,  extending  over  a  period  of  seversd  years,  would 
furnish  information  not  only  of  great  practicable  value  in  the  opera- 
tion of  the  reservoirs,  but  would  also  be  of  scientific  value  in  connection 
with  the  loss  of  river  water  by  evaporation  and  filtration  and  in  the 
progression  (and  even  dispersion)  of  a  flood  wave.  A' commencement 
in  this  direction  has  been  made  by  the  provision  for  gaugings  at  or 
near  St.  Paul,  but  the  money  available  for  the  purpose  is  inadequate 
for  thorough  work,  and  is  only  applicable  near  St.  PauL  It  is  estimated 
that  the  sum  of  $15,000  per  annum  can  be  profitably  expended  in  hydro- 
^logical  and  meteorological  investigation  during  a  period  of  four  years. 

The  two  plates  herewith  show  the  effect  of  the  reservoir  water  upon 
the  Mississippi  Elver  at  St.  Paul  during  the  low- water  i)eriod  of  the 
years  1893-94. 

The  record  is  in  conformity  with  the  exi)erience  of  previous  seasons 
and  indicates  that  about  ten  days  elapse  from  the  time  the  water  is 
released  from  the  distributing  reservoir  at  Pokegama  Falls  before  the 
first  effect  is  felt  at  St.  Paul,  357  miles  by  river  belo?w,  and  three  or  four 
days  more  for  the  full  efiect  to  be  reached.  The  rise  on  the  Signal 
Service  gauge,  St.  Paul,  in  1893  was  1  foot;  in  1894, 1.3  feet.  The  incre- 
ment to  the  volume  at  St.  Paul  was  1,800  cubic  feet  per  second,  or  an 
increase  of  40  per  cent  in  1893,  and  1,900  cubic  feet  per  second,  or  an 
increase  of  55  per  cent,  in  1894. 

Maintenance  of  existing  structures  during  the  fiscal  year  ending  June 
30,1895: 

Repairs  to  Lake  Winnibigoshish  Bam. — The  gates  were  repaired  and 
roller  bearings  placed  on  them.  The  hoisting  machinery  wa8  also  over- 
hauled. 

Repairs  to  Pokegama  Falls  Dam. — The  top  of  the  dam  was  redecked 
with  28,754  feet,  B.  M.,  of  pine  lumber. 

Repairs  to  Pine  River  Dam, — Roller  bearings  were  placed  on  13  gates 
and  also  on  8  stop  planks  in  the  log  sluice.  One  broken  gatepost  was 
replaced  by  a  new  timber. 

Repairs  to  the  Leech  Lake  Dam. — The  repairs  to  the  dam  were  not 
commenced.    They  will  be  made  the  ensuing  year. 

OABE    OF    BESEBVOIRS    BXTRING    THE    FISOAL    YEAR    ENDING    JUNE 

30,  1895, 

A  force  of  watchmen,  consisting  usually  of  two  men  at  each  dam, 
were  employed  in  operating  the  dams  and  guarding  United  States 
property  etor^  9,%  tbem,  md  also  in  taking  hydrologies  and  m^teoro^ 
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logical  observations.  A  force  of  three  men  in  addition  to  the  watchmen 
aided  in  the  hydrological  work.  One  assistant  engineer,  Mr.  Archibald 
Johnson,  at  a  salary  of  $180  per  month,  divided  his  time  between  the 
completed  reservoirs  and  the  construction  of  the  Sandy  Lake  Dam. 

Estimate  for  the  fiscal  year  ending  June  SO,  1896,  allotted  June  15,  1896, 

1  assistant  engineer,  12  months,  at  $180 $2,160 

1  watchman  and  bead  lock  tender,  12  months,  at  $100 1, 200 

1  watchman,  12  months,  at  $75 900 

2  watchmen,  12  months,  at  $60  each 1,440 

3  watchmen,  12  months,  at  $50  each 1,800 

3  watchmen,  12  months,  at  $30  each 1, 080 

1  recorder,  12  months,  at  $90 1,080 

1  recorder,  12  months,  at  $75 900 

1  boatman,  12  months,  at  $45 540 

Subsistence  of  11  employees,  12  months,  at  $20  each 2, 640 

Mileage  and  traveling  expenses  of  employees 380 

Ordinary  repairs  to  Lake  Winnibigoshish,  Pokegama  Falls,  and  Pine  River 

dams 3,000 

Rental  of  two  transmitters  and  two  receivers,  Sandy  Lake  Telephone  Line.  10 
Rental  of  poles.  Grand  Rapids  to  Pokegama  Falls,  and  space  in  Dulnth  and 

Winnipeg  Railway  depot  at  Grand  Rapids 30 

Contingencies  and  St.  Paul  office  expenses 2,866 

Total .• 20,026 

Balance  available  from  allotment  made  June  25, 1895,  for  repairs  to  Leech 
Lake  Dam 10,000 

Total  available  July  1,1895 "...     30,026 

Money  statement. 

Allotted  January  25, 1895 $17,690.00 

Allotted  June  15, 1895 20,026.00 

37,616.00 
June  30, 1895,  amount  expended  during  fiscal  year 5, 704. 86 

July  1, 1895,  balance  unexpended 31,911.14 

July  1,  1895,  outstanding  liabilities $712. 05 

July  1,  1895,  amount  covered  back  into  the  Treasury 1, 173. 09 

1,885.14 

July  1,  1895,  balance  available 30,026.00 

Itemized  statement  of  expenditures  during  the  fiscal  year  ending  June  SO,  1895,  from  the 
indefinite  appropriation  for  **  operating  and  care  of  canals  and  other  works  of  nariga- 
tion,  indefinite*'  in  **care,  etc.,  of  reservoirs  at  head  waters  of  Mississippi  Jtiver." 


Date. 

To  whom  paid. 

For  what  paid. 

Amount. 

1895. 
Har.    1 

Sundry  persons 

Pay  roll,  February,  1895 

$650.00 

7 

do 

do 

80.00 

do 

do. 

51  25 

11 

Beckfeldt  &  Mather 

Cheese 

2.80 

do 

Mess  supplies 

306. 57 

13 

St.  Paul  Foundry  Co 

Roller  bearinfTB 

590  53 

W.  J.  &  H.  D.  Powers 

I)ynaniite,  rope,  etc - 

27.08 

John  Jackson 

ytesH  supplies,  etc 

23.20 

H.Kosenblatt 

Team  hire 

10.00 

Fuller  Bros 

Subsistence 

44.42 

22 

W.  J.  Sc  H.  D.  Powers 

Coal,  iron,  etc 

9.75 

John  Lyons 

Hay 

13.00 

St.  Paul  Foundry  Co 

Roller  bearln  ITS. .... ...  ..  ......  ... 

304.30 

M.Hacberg...... 

Wheat,  etc 

fi.85 

26 

H.RoMnbUtt 

Team  hire .^ 

13.78 

Apr.  1,3 

Sundry  persons 

Pay  roll,  March,  1895 

650.00 

do 

....  do 

468.78 

do 

do 

56.88 

4 

Mtj.W.A.Jone8 

Mileage 

26.14 
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Itemized  statement  of  expenditures  during  ihejiscal  year,  e/c— Contmued. 


Date. 


1895. 
Apr.     5 
11 


15 


18 


22 


25 


May     2 

8 
11 


15 


31 
June   5 


10 


27. 


To  whom  paid. 


Sandrypenons 

W.A.Rass 

Archibald  Johnson 

Northern  Pacitlc  Express  Co  . . . 

Goodvear  Rubber  Co 

Geo.  dnetsinger 

B.F.  Kennedy 

Sundry  persons 

W.  J.  iH.D.  Powers 

Beckfelt  &  Mather 

A.  D.  Brooks  &  Co 

H.  Rosenblatt 

Northern  Pacific  Express  Co  . . . 

Boerinser  &,  Son 

John  Doran 

W.J.&  H.D. Powers 

Beckfeltdlt  Mather 

Sundry  person  s 

A.Purdy 

M.  Hagberg 

Standard  Paint  Co 

Sundry  persons 

Richard  Relph 

Sundry  persons 

do 

Geo.  Snetsinger 

do : 

Duluth  and  Winnipeg  R.  R.  Co. 
North  American  Telegraph  Co. . 

Griggs&  Co 

D.M.  Clark  &Co 

Beckl'elt  dc  Mather 

Riddle  &  Son 


Eor  what  paid. 


M.  Hasberg 

J.  J.  Howe  liUmber  Co 

Col.  O.M.Poe 

R.  E.  Henneman 

Duluth  and  Winnipeg  B.  R.  Co. 

A.  C.Gould 

.....do 

Sundry  persons 

ArohibaJd  Johnson 

Snndrv  persons 

John  Jackson 

F.  B.  Lawrence 

M.Hagberg 

North  American  Telegraph  Co. 


Pay  roll,  March,  1896 

Services 

Traveling  expenses 

Express  charges 

Rubber  boot« 

Traveling  expenses 

do 

Part  pay  roU  for  April,  1805. 

Dynamite,  etc 

Ink 

Meat,  etc 

Team  hire 

Express  charges 

Repair  work 

Team  hire,  etc 

Hardware 

Mess  supplies 

Part  pay  roll,  April,  1895 

Fare  Dy  team 

Subsistence,  supplies,  etc 

Paint,  etc 

Part  pay  roll,  April,  1895. . . . 

'Payroii,"AprilVi8d6!!'.'."!!!' 

do 

Traveling  expenses 

do 

Express  charges 

Telegrams 

^subsistence 

Iron  and  coal 

Garden  seeds 

Team  hire 

Seeds 

Pickets 

Mileage 

Services 

Express  charges 

Hauling 

doT: 

Pay  roll.  May,  1895 

Services 

Payroll,  May,  1895 

Plowing: 

Team  hire 

Potatoes 

Telegrams 


180. 00 

10.  OO 

27.91 

4  40 

32.30 

1.25 

5.65 

179.08 

15.04 

L20 

9.00 

45.50 

S.10 

4.50 

12.00 

12.00 

70.94 

81.33 

6.00 

81.04 

27.28 

176.00 

75.00 

270.00 

80.00 

8.45 

7.90 

L65 

8.16 

164.83 

2.73 

4w80 

6.00 

2.20 

14.00 

93.06 

8.50 

L45 

41.90 

2.66 

473.00 

180.00 

80.00 

3.^0 

7.0O 

3.90 

1.62 


Total 5,704, 


Outstanding  liahilities  June  30,  1896. 


To  whom  owing. 


On  account  of— 


Amount. 


Sundry  jiersons 

Do 

Do 

Do 

Freight  accounts 

Archibald  Johnson 

Western  Union  Telegraph  Co. 

Miles  ^k  Hale 

Boerinffer  St,  Son. 


Cross  Lake  Logjoring  Co 

American  Bi'll  Telephone  Co — 
Duluth  and  Winnipt^g  R.  R.  Co. 
J.  D.Rassmusen 


Total  ontstandinff  ... 
Expended  to  June  30, 18i95. 

Total 


Pay  roll.  June  1-11,  1895. . 
Pay  roll,  Juno  12-30, 1895. 
Payroll,  June  1-11,  1896... 
Payroll.  June  12-30,  1895.. 

Estimated 

Services  

Teleijrrams 

Dry  battery 

Repair  work 

Meat,  etc 

Rental 

do 

Repair  work 


$172.32 

171.01 

29.33 

177.32 

37.47 

114.00 

.01 

.75 

1.25 

4.05 

1.06 

1.68 

1.00 


712.06 
5,704.80 

6.416.91 
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Y4. 

IMPROVEMENT  OF  CHIPPEWA  RIVER,  INCLUDING  YELLOW  BANKS, 

WISCONSIN. 

The  plan  for  improvement  of  the  Chippewa  River  consists  in  revet- 
ment of  caving  bends  and  construction  of  dams  and  jetties  from  Eau 
Claire  to  the  confluence  of  the  stream  with  the  Mississippi  Eiver,  a  dis- 
tance of  56  miles,  to  confine  the  low- water  volume  to  a  channel  of  nearly 
uniform  width  and  depth,  and  in  the  revetment  of  the  Yellow  Banks 
(or  high  sand  bluiis  that  border  the  river  at  a  number  of  points)  to 
prevent  their  erosion,  and  thereby  relieve  the  channel  of  the  river  and 
of  the  Mississippi  below  the  junction  of  the  two  streams  from  the 
masses  of  sand  contributed  by  those  banks. 

The  river  from  Eau  Claire  to  the  mouth  flows  through  an  alluvial, 
sandy  valley.  The  river  banks  of  the  bottom  lands  gradually  decrease 
in  height  from  Eau  Claire  to  the  head  of  the  delta,  14  miles  from  the 
mouth;  from  here  the  banks  are  low  and  uniform.  The  main  channel 
of  the  river  flows  along  the  west  side  of  the  delta;  a  secondary  outlet, 
called  Beef  Slough,  flows  on  the  east.  At  the  confluence  of  the  Mis- 
sissippi the  two  mouths  are  9  miles  apart. 

The  Blope  of  the  river  from  Chippewa  FMn  to  Eau  Claire  varies  fVom  1.07  to  1.79 
feet  per  mile,  except  at  the  upper  and  lower  dalles ;  at  the  former  the  slope  for  2 
miles  averages  4.80  feet  per  mile:  at  the  latter  for  seven-eighths  of  a  mile  it  averages 
7.54  feet  per  mile.  From  Eau  Claire  to  the  month  it  varies  from  1*  to  2.30  feet  per 
mile.  The  total  fall  from  the  foot  of  the  rapids  below  the  falls  to  Eau  Claire  is  43.45 
feet;  distance,  17^  miles;  and  from  Eau  Claire  to  the  mouth  the  fall  is  93.42  feet; 
distance,  561  miles.  Total  fall  from  Chippewa  Falls  to  the  mouth  is  136.87  feet; 
distance,  74  miles.*" 

It  is  convenient  to  divide  the  river  into  two  portions — ^the  upper  sec- 
tion, from  Eau  Claire  to  Waubeek  Yellow  Banks,  36  miles  in  length, 
and  the  lower  section  from  Waubeek  Yellow  Banks  to  the  mouth,  20 
miles.  The  upper  section  is  for  the  greater  part  narrow,  or,  more 
properly,  is  a  series  of  compound  curves — im])ortant  condition  for  a 
stable  channel  in  a  river  with  sand  bed  during  fluctuating  stages  of 
water,  because  the  thread  of  the  current,  and  hence  the  body  of  the 
water,  follows  the  convex  curve  unless  of  too  large  a  radius.  Volume 
of  water  and  slope  determine  the  depth.  The  banks  on  this  section  are 
harder  and  contain  more  gravel  than  those  on  the  lower  section. 

On  this  reach  there  are  three  shoal  sand  bars,  viz,  liumseys.  Upper 
Goose  Lake,  and  Fairplay  bars.  The  channel  over  them  at  a  zero  read- 
ing of  the  gauge  is  as  frequently  good  as  x>oor.  In  addition  there  are 
five  gravel  bars,  viz,  Loi^greach,  Drurys,  Sebastopol,  Lower  Goose 
Lake,  and  Hawkins  Bend  bars.  These  do  not  often  interfere  with  the 
passage  of  rafts  and  boats  except  when  the  Missisippi  Kiver  Logging 
Company  close  their  dam  at  Little  Falls  in  order  to  till  their  reservoir 
for  flooding  purposes. 

The  bar  at  Fairplay  is  hard  (composed  of  a  mixture  of  sand  and 
gravel)  and  partakes  more  of  the  characteristics  of  a  gravel  than  a 
sand  bar — i.  e.,  its  shape,  size,  and  height  are  more  permanent  and 
usually  shoal  during  low  water  only,  whereas  a  submerged  sand  bar 
such  as  are  found  in  the  lower  portion  of  the  river  is  constantly  being 
altered  in  position,  size,  shape,  and  depth  of  water  on  crest,  depend- 
ing upon  the  current,  stage  of  water,  proximity  of  other  bars,  etc. 

The  lower  section  is  wide  and  nearly  straight.  The  position,  depth, 
and  width  of  the  channel  is  constantly  being  altered.    The  greater 


*  Manuscript  report  of  Assistant  Engineer  Joseph  E.  Turner,  January  18, 1875. 
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changes  are  produced  by  a  teini)orary  rise,  natural  or  artificial.  To 
permanently  improve  this  reach  it  will  be  necessary  to  construct  works 
of  improvement  over  its  entire  length  at  a  cost  of  $15,000  per  mile. 

Excessive  floods  occurred  during  the  years  1838,  1847,  1855, 1857, 
1858, 1866, 1880,  and  1884.  The  two  latter  took  place  after  the  Gov- 
ernment had  undertaken  the  improvement  of  the  river.  The  one  of 
1880  caused  a  cut-off  from  Horse  Slough  to  the  head  of  Dead  Lake. 
The  closing  of  the  cut-off  (1882-83)  was  an  expensive  operation.  The 
flood  of  1884  changed  the  channel  of  t^e  river  at  Eau  Claire  and 
necessitated  the  removal  by  the  Government  of  10  piers  that  had  been 
built  by  the  Daniel  Shaw  Lumber  Company  to  assist  in  handling  their 
rafted  lumber.  For  a  description  of  all  the  floods  as  well  as  a  rei>ort 
on  the  "  Causes  of  the  extraordinary  overflows  of  the  Chippewa  Eiver, 
Wisconsin,  and  what  means,  if  any,  can  be  adopted  to  prevent  their 
recurrence,"  see  pages  1726-1733,  Annual  Report,  Part  II,  1887. 

The  logging  and  rafting  interests  largely  control  the  volume  of  wat^r 
during  low  stages  by  means  of  three  dams  and  reservoirs — one  at  Little 
Falls,  40  miles  above  Eau  Claire;  one  at  The  Dalles,  in  Eau  Claire,  and 
one  at  Menomonie,  on  the  Menonionie  River.  The  water  collected  by 
these  reservoirs  is  used  during  the  low-water  period  for  flushing  the 
river  and  creating  an  artificial  rise  on  which  lumber  and  logs  are  floated 
out  into  the  Mississippi.  The  effect  of  floods  on  the  upper  section  is  to 
produce,  during  the  time  of  the  flood,  an  excellent  channel,  without  any 
seriously  detrimental  effects  thereafter.  The  location,  shape  of  the 
channel,  and  cross  section  below  low  water  usually  remains  unchanged. 
There  could  be  no  detrimental  effects  were  the  bed  and  banks  harder 
and  the  river  a  comi)lete  series  of  curves  of  the  i>roper  radii.  After  the 
subsidence  of  the  rise  the  river  (on  this  stretch),  as  a  rule,  resumes  its 
course  almost  identically.  The  effect  on  the  lower  section  is  different. 
The  tendency  of  every  rise  is  to  level  the  bars,  making  the  bed  of  the 
river  of  a  more  uniform  cross  section.  A  fall  thus  leaves  the  river  flat 
and  wide,  sometimes  requiring  weeks  before  the  water  gathers  and  cuts 
a  channel  over  the  bars,  as  it  will  eventually  do.  During  the  flood 
there  is,  of  course,  an  increased  depth  of  water.  Occasionally  the  flood 
will  improve  the  channel  on  some  bars.  The  effects  of  the  floods  on 
the  whole  are  exceedingly  detrimental  to  a  good  channel.  One  of  the 
requisites  for  maintaining  the  greatest  channel  depth  in  a  sediment- 
bearing  river  is  a  uniform  stage  of  water. 

YELLOW   BANKS. 

Where  the  bottom  lands  are  bordered  by  high  sand  prairies  the  river 
occasionally  impinges  against  them,  forming  what  are  locsdly  known 
as  "yellow  banks."  They  are  from  80  to  100  feet  high  with  steep  slopes 
running  to  the  water's  edge.  The  protection  of  these  banks  against 
erosion  was  urged  by  General  Warren  in  1868,*  by  Major  Farquhar  in 
1875,tand  by  M^jor  Allen  in  1881  f  and  188i3,§  but  no  attempt  was 
made  in  that  direction  until  Congress  made  an  appropriation  of  930,(H)0 
for  that  specific  purpose  by  act  passed  August  2, 1882.  Eight  thou- 
sand dollars  had  been  appropriated  for  their  protection  in  the  act  of 
March  3, 1879,  which  was  soon  afterwards  (act  approved  June  19, 1879) 


"  Pago  369,  Anuual  Report,  1868. 
t  Pa^e  708,  Part  I,  Annual  Report,  1876. 
t  Page  1749,  Part  IT.  Annnal  Report,  1881. 
$  Page  1439,  Part  II,  Annual  Report,  1883. 


APPENDIX  Y — REPORT  OF  MAJOR  JONES.       2185 

made  available  for  channel  improvements,  and  was  expended  for  the 
latter  purpose,  as  the  completion  of  the  jetties  at  the  mouth  and  con- 
struction of  new  dams  near  the  niouth  were  considered*  the  more 
important  work. 

The  appropriation  of  1882  was  expended  the  following  year.  Since 
then  no  work  of  consequence  has  been  done. 

From  August  2, 1882,  until  the  passage  of  the  river  and  harbor  act 
of  August  11, 1888,  the  yellow  banks  were  considered  as  a  separate  and 
distinct  work. 

The  question  of  the  immediate  importance  of  protecting  the  yellow 
banks  is  a  debatable  one.  There  is  a  small  percentage  of  gravel  in  the 
sand  banks  which,  as  the  banks  have  been  eroded,  has  collected  at 
the  foot  and  formed  a  natural  revetment  at  low  and  medium  stages. 
High  stages  still  continue  to  erode  the  banks,  but  the  sand  contributed 
from  this  source  is  small  in  comparison  with  that  from  the  shore  line 
in  general. 

The  yellow  banks  below  Eau  Claire  are  five  in  number: 

1.  A  bank  about  1  mile  below  Eau  Claire,  aboat  2,000  feet  in  length  and  20  feet  in 
height. 

2.  A  high  bhiif,  known  as  Twelve  Mile  BlnfT,  12  milea  below  Ean  Claire,  6,800 
feet  in  length  and  abont  175  feet  in  height. 

3.  The  Mary  Dean  Bank,  19  miles  below  Eau  Claire,  6,900  feet  long  and  145  feet 
high. 

4.  Rnmsey's  Yellow  Bank,  22  miles  below  Eau  Claire,  4,700  feet  long  and  140  feet 
high. 

5.  Waubeek  YeUow  Bank,  36  miles  below  Eau  Claire,  3,800  feet  long  and  135  feet 
high. 

The  slopes  on  these  banks  are  about  1^  on  2. 

The  first  official  reference  in  the  reports  of  the  Chief  of  Engineers  to 
the  Chippewa  Eiver  was  made  by  Maj.  G.  K.  Warren,  page  369,  Annual 
Report,  1868,  in  the  following  paragraphs: 

Congress  has  also  been  memorialized  to  aid  in  the  improvement  of  this  river.  I 
have  made  considerable  examination  of  it  in  studying  its  relations  to  the  Mississippi, 
which  it  closely  resembles  in  many  of  its  features.  Stone  and  brush  dams  are  as 
applicable  to  it  as  to  any  river  I  have  seen,  but  I  can  not  submit  a  thorough  plan  of 
them  until  a  survey  is  made,  for  which  I  have  estimated  $10,000. 

There  are  three  places  known  as  yellow  banks  where  the  Chippewa  washes  against 
terraces  of  sand  about  100  feet  in  altitude,  where  the  sand  slopes  at  an  angle  of  80^, 
an<l  is  continually  sliding  into  the  water.  It  is  believed  these  yellow  banks  con- 
tribute a  large  part  of  the  sand  obstructing  the  river,  and  that  it  is  desirable  to 
stop  the  sliding  of  the  sand.  This  can  be  done  by  piling  and  adding  brush  and  stone, 
and  I  recommend  $5,000  for  this  purpose. 

The  river  and  harbor  act  of  Congress  approved  June  10, 1872,  pro- 
vided for  an  examination  or  survey,  or  both,  "of  Chippewa  Eiver  up  to 
Chippewa  Falls,  Wis."  Colotiel  Macomb  was  charged  with  the  exami- 
nation, but  it  does  not  appear  to  have  been  made.  The  act  of  Congress 
approved  June  23,  1874,  called  ibr  an  examination  of  the  river  below 
Chippewa  Falls,  Wis.  Under  this  act  an  allotment  of  $4,664,86  was 
made.  Major  Farquhar's  report  of  the  survey,  dated  January  30, 1875, 
and  printed  on  pages  373-380,  Part  I,  Annual  Report,  1875,  gives  a  con- 
cise description  of  the  river  and  of  the  main  obstructions  to  navigation. 
The  character  of  work  to  be  done,  as  proposed  in  the  report,  has  formed 
the  basis  of  all  improvements  made  to  date,  though  the  location  and 
extent  of  dams  have  since  been  modified. 

*  Major  Allen^s  letters  to  the  Chief  of  Engineers,  dated  April  14, 1879,  and  July  22, 
1879.  N 
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A  r^snin^  of  the  estimate  submitted  January  30,  1875,  is  as  follows: 

Between  Chippewa  Falls  and  Ean  Claire : 

Channel  improvemente  for  raft  navigation,  items  1  to  11,  incln- 

sive,  except  Nos.  3  and  10 $26, 793 

Protection  of  two  j^ellow  banks,  items  3  and  10 28, 490 

$55, 283 

Between  Ean  Clare  and  the  month : 

Channel  improvement  for  raft  and  steamboat  navigation,  items 

12-44,  inclusive,  except  Nos.  18,  25,  27,  and  36 $49, 497 

Protection  of  four  yellow  banks,  items  18,  25,  27,  and  36 62, 865 

-. 112,362 

Total 167,645 

The  river  and  harbor  act  approved  March  3, 1875,  directed  an  exami- 
nation or  survey,  or  both,  of  the  Chippewa  River,  Wisconsin.  An  allot- 
ment of  $1,800  was  made,  which  was  applied  to  detailed  surveys  of  six 
localities.  Major  Farquhar's  report  of  the  survey,  dated  December  13, 
1875,  and  printed  on  pages  707-709,  Part  I,  Annual  Keport,  1876,  some- 
what increased  the  estimate  of  the  previous  year. 

Correcting  the  estimates  of  1874  by  those  of  1875  gives  the  following 
estimate  of  cost: 

Between  Chippewa  Falls  and  Ean  Claire: 

Channel  improvement  for  steamboat  navigation $464, 733. 11 

Protection  of  two  yeUo w  banks 28, 490. 00 

$493,233.11 

Between  Ean  Claire  and  the  month : 

Channel  improvement 73, 539. 50 

Protection  of  four  yellow  banks 62,865.00 

136,404.50 

Total 629,627.61 

In  the  first  report  upon  the  improvement  of  the  river  (p.  574,  Part  I, 
Annual  Keport,  1877),  as  in  all  subsequent  reports,  the  above  estimate 
for  river  between  Eau  Claire  and  the  mouth  was  given  as  $139,892.50,  of 
which  sum  $04,102.50  was  for  protection  of  four  yellow  banks*  The 
reports  do  not  show  how  these  amounts  were  arrived  at.  In  1877-78  a 
dam  and  lock  were  built  at  Eau  Claire  (Lower  Dalles)  by  a  private 
company  under  a  charter  granted  by  the  State  of  Wisconsin,  l^edam 
was  designed  to  fa(5ilitate  the  handling  of  loose  logs  and  tor  water-power 
purposes.  By  this  time  it  had  become  evident  that  the  commerce  on 
the  river  would  not  extend  above.  Eau  Claire,  and  since  1877  the  latter 
place  has  been  c  onsidered  the  head  of  navigation,  though  it  was  not 
until  the  passage  of  the  river  and  harbur  act  of  1886  that  Congress 
limited  the  expenditure  of  the  appropriation  from  "  Dalles  Dam  to  its 
mouth.'' 

In  1883,  1887,  and  again  in  1S88,  the  estimate  of  cost  of  improving 
the  river  below  Eau  Claire  was  revised  by  Maj.  Charles  J.  Allen. 

Estimate  of  1883:* 

To  complete  channel  improvements $49, 476. 35 

AmonutH    previously    appropriated    and    expended    for 

channel  improvements 83, 000. 00 

$132,476.35 

Protecting  five  yellow  banks 96^000.00 

Total 228» 476.35 


•  Pages  1440-1443,  Part  II,  Annual  Report,  1883. 
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Estimate  of  1887;* 

To  complete  channel  improvements $55, 522. 96 

Amounts  previonsly  appropriated 116,750.00 

$172, 272. 96 

Protecting  five  yellow  banks 96,000.00 

Total /. 268,272.96 

Estimate  of  1888 :  t 

To  complete  channel  improvements 59. 737. 72 

Amounts  previously  appropriated  for  channel  improve- 
ments    116,750.00 

176,487.72 

Protecting  five  yellow  banks 96, 000. 00 

Total 272,487.72 

Previous  to  1882  several  steamboats  did  a  thriving  business  between 
Eau  Claire,  Wis.,  and  Eeeds  Landing,  Minn.,  opposite  the  mouth  of 
the  Chippewa.  During  that  year  the  Chippewa  Valley  division  of  the 
Chicago,  Milwaukee  and  St.  Paul  Railroad  was  completed.  This  line 
parallels  the  river  from  Chippewa  Falls  to  the  mouth,  with  a  branch  at 
Eed  Cedar  paralleling  the  Menomonie  River  as  far  as  Menomonie.  The 
raUroad  destroyed  the  steamboat  business.  The  boats  were  taken  off 
the  week  the  railroad  was  opened  for  travel.  Since  then  the  traffic  on 
the  river  has  been  confined  to  the  floating  of  rafted  lumber  and  the  run- 
ning of  loose  logs.  This  class  of  commerce,  however,  is  enormous  and 
furnishes  more  than  50  per  cent  of  the  business  done  on  the  Upper 
Mississippi  River. 

I  For  years  Beef  Slough  has  been  utilized  by  the  Mississippi  River 
Logging  Company  for  holding,  sorting,  and  rafting  the  loose  logs  run 
down  and  out  of  the  Chippewa.  During  the  winter  of  1882-^  the 
company  built  a  dam  at  the  head  of  Horse  Island  in  an  effort  to  arrest 
the  shoaling  at  the  head  of  the  slough.  The  dam  was  built  upstream 
from  the  head  of  the  island  parallel  with  the  sliore  lines,  and  was  vir- 
tually an  extension  of  the  island.  The  dam  failed  to  produce  any  bene- 
ficial efiects;  the  shoaling  continued  at  the  head  and  at  other  points  in 
the  slough  until  1889,  when  the  company  were  obliged  in  low  water 
to  run  their  logs  out  of  the  river  by  the  west  or  main  channel,  collect- 
ing them  at  West  Newton  Slough,  on  the  Mississippi  River.  In  1891 
they  transferred  all  their  operations  to  the  latter  place. 

The  practice  of  running  loose  logs  down  the  river  was  bitterly 
opposed  by  the  rafting  and  steamboat  interests.  The  contention 
between  the  conflicting  sides  culminated  in  a  series  of  law  suits.  The 
final  decision  was  rendered  by  the  United  States  circuit  court  at 
Madison,  Wis.,  in  favor  of  the  Beef  Slough  Company,  f 

Congress  evidently  considered  the  running  of  loose  logs  as  legitimate 
navigation,  for  in  the  river  and  harbor  act  approved  June  18, 1878, 
they  legislated: 

Provided,  That  nothing  herein  shall  be  constmed  nor  shall  any  expenditure  of  this 
appropriation  be  made  so  as  to  affect  existing  legal  or  equitable  rights  in  or  upon 
the  said  Chippewa  Kiver  or  its  branches,  whether  such  arise  under  the  laws  of  the 
United  States  or  the  iState  of  Wisconsin. 

And  in  the  acts  approved  March  3, 1879,  June  14, 1880,  March  3, 
1881,  and  act  passed  August  2, 1882,  Congress  added  this  proviso  to 
the  appropriations: 

That  nothing  shall  be  done  nor  shall  any  improvement  be  made  on  the  said  Chip- 
pewa River  under  or  in  pursuance  of  this  act  or  the  appropriation  hereby  made 

*^age  1701,  Part  II,  Annual  Report.  1887. 
t  Page  1544,  Part  III,  Annual  Report^  1888. 
tPage  145,  Vol.  I,  Federal  Reports. 
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which  shall  directly  or  indirectly  prevent,  interfere  with,  or  obstroct  the  free  navi- 
gation of  said  river,  as  heretofore,  by  steamboat  or  other  water  craft,  or  the  free 
use  thereof,  as  heretofore,  for  the  running,  floating,  gliding,  or  sheerine  of  loose 
logs  or  rafts  of  lumber,  or  logs  upon  or  down  the  same,  or  which  shall  directly  or 
indirectly  prevent,  obstruct,  or  interfere  with  the  use  of  any  slough,  arm,  or  branch 
of  the  said  river,  as  heretofore,  for  the  holding,  assorting,  or  rafting  of  logs  therein. 

The  work  of  improvement  to  June  SO,  1893,  has  provided  a  perma- 
nent channel  3  feet  deep  over  the  bar  at  the  month  of  the  river  and  mate- 
rially increased  the  depths  over  the  Durand,  Plum  Island,  Eau  Galle 
Flats.  Plum  Island  Flats,  Battle  Island,  Wacouta  Island,  and  Flower 
Pot  Island  bars,  besides  straightening  a  difficult  piece  of  river  at  the 
Madison  Street  Bridge,  in  Eau  Claire,  and  the  stoppage  of  a  dangerous 
cut-ofi"  at  Dead  Lake.  Where  the  improvements  have  been  completed 
the  channels  are  3  feet  or  more  in  depth.  The  channel  improvements 
have  effected  a  reduction  of  10  cents  per  thousand  in  the  cost  of  ran- 
ning  rafted  lumber  irom  Eau  Claire  to  the  mouth  of  the  river. 

The  jetties  at  the  mouth  of  the  river  have  been  of  incalcnlable  benefit  to  raft  and 
steamboat  navigation,  securing  a  stable  channel  of  sufficient  depth  where  before 
improvement  commenced  there  was  a  broad  bar  intersected  by  shallow,  shifting^ 
channels,  passable  -^ith  great  difficulty  at  times  of  low  water  by  rafts  and  steamers.  * 

The  total  expenditures,  including  outstanding  liabilities,  to  June  30, 
1894,  have  been  $171,750.  A  close  approximation  to  the  cost  of  items 
of  work  done  is  as  follows: 

Yellow  banks  protection $30, 000. 00 

10  piers  removed  from  channel  at  Shawtown,  Eau  Claire,  at  $46.22 462. 19 

432  piles,  at  $3.25 $1,404.00 

266.6  cords  gravel,  at  $3 799.80 

8,636.3  cords  stone,  at  $10 86,363.00 

12,260,7  cords  brush,  at  $4.30 52,721.01 

141,287.81 

Total 171,750.00 

The  cost  per  linear  foot  of  the  dams  and  shore  protections  is,  18,471 
linear  feet  of  dams  and  shore  protections,  at  $7.65,  $141,287.81 ;  or 
counting  the  Three  Mile  Prairie  shore  protection  that  has  been  washed 
out,  19,806  linear  feet  of  dams  and  shore  protections,  at  $7.13,  $141,287.81. 

OPERATIONS  DUBINa  THB  PAST  FISCAL  YEAS. 

One  new  dam  (Plum  Creek  Dam)  was  built  across  the  slough  between 
Plum  Island  and  the  right  shore.  In  1882  a  dam  was  built  across  the 
head  of  the  slough,  but  it  has  proven  so  hard  to  maintain  that  it  was 
deemed  economy  to  build  an  additional  one  farther  down  in  the  slough 
at  a  narrow  place,  and  at  right  angles  to  the  thread  of  the  current. 

Plum  Island  Flats  Dams  Kos.  1  and  3  were  repaired.  Part  of  the 
stone  for  two  new  dams  at  Wacouta  Island  was  purchased. 

The  appropriation  in  the  river  and  harbor  act  of  August  17, 18W, 
included  the  cost  of  "a  survey  of  the  river  for  2  miles  south  of  the 
Dells  Dam."    The  survey  was  made  but  the  map  is  not  yet  prepared. 

In  this  connection  I  desire  to  state  that  the  appropriations  for  this 
improvement  since  1886  have  been  inadequate  to  maintain  existing  dams 
in  good  condition,  and  at  the  same  time  relieve  navigation  interests  by 
the  construction  of  new  works  on  bars  that  are  serious  obstructions  to 
the  passage  of  rafts.  A  connected  survey  of  the  river  is  needed,  par- 
ticularly of  the  lower  20  miles  from  Waubeek  Yellow  Bank  to  the  mouth. 
The  necessity  for  this  survey  lias  been  repeatedly  urged  by  my  prede- 
cessors. In  order  to  obtain  the  best  effect  from  works  of  improvement 
they  should  be  located  as  parts  of  a  systematic  plan.  This  can  only  be 
done  by  aid  of  a  complete  survey. 

•  Major  Allen,  page  1699,  Annual  Report,  Part  II,  1887. 
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The  following  statement  shows  the  cost  of  work  during  the  past  year: 

Care  of  property,  saperintendence,  and  St.  Paul  office  expenses $1, 066. 83 

Survey  ior  2  miles  south  of  the  Dalles  Dam 309.83 

Repairs  to  PI  am  Island  Dam  No.  1 : 

133t%  conis  brush,  at  $1.75 $233.79 

137i  cords  brush,  at  $1.40 192.50 

Labor  and  supplies  collecting  12  cords  stone,  placing  65i  cords 
stone,  and  271iV>f  cords  brush 618.48 


Building  Plum  Creek  Dam : 

122^^  cords  brush,  at  $1.40 171.72 

25  cords  stone,  at  $4.50 112.50 

Labor  and  supplies  placing  above  material 354. 77 

Repairs,  Plum  Island  Dam  No.  3 : 

16}  cords  brush,  at  $1  40 23.62 

Labor  and  supplies  placing  same SO.  00 

Material  on  hand  at  Plum  Island : 

46}i|  cords  brush  stumpage,  at  15  cents 7. 03 

Labor  and  supplies,  cutting  and  hauling 79. 12 

Material  on  hand  at  Five  Mile  Bluff: 

40  cords  stone,  at  $4.50 


1,044.77 


53.62 

86.15 
180.00 


Total  expense  for  the  year 3, 400. 19 

Distribution  of  material  on  hand  June  SO,  1894, 
Rotted  and  destroyed  by  high  water,  81. 12  cords  brush,  at  $1 .72 $140. 51 


205.62 


high  ^ 
Repairs,  Plum  Island  Dfun  No.  1, 53i  cords  stone,  at  $5 

Total 

Statement  of  vB^terial  on  hand  June  SO,  1895. 

At  Plum  Island,  46HI  cords  of  brush,  at  $L  84 

At  Five  Mile  Bluff,  40  cords  stone,  at  $4.50 

Total 266.15 

DamSf  jetiiee,  revetments^  and  Tellow  Banks  protections  constructed  and  kept  in  repair, 
1877  {when  work  was  begun)  to  fiscal  year  ending  June  80. 


346.13 


$86.15 
180.00 


DetMription. 

Locality. 

Con- 
stTUCted 

year. 

Yellow 
Bsnks  pro- 
tection. 

Lin.  ft. 

Channel 
improve- 
ment. 

Bant  Jetty  (2,110  linear  foot) 

Month  of  river 

do 

do 

1878-1879 
1878 
1888 
1880 

1880-1882 
1883 

1882 
1889 
1883 
1887 
1887 
1882 
1889 
1892 
1892 
1882 
1894 
1882 
1883 
1893 
1884 
18A4 
1887 
1883-1884 
1883-1884 
1883-1884 

lAn.fl, 
\      6,123 
S54 

West  jetty  (4,013  Unear  feet) 

Shore  protectionB 

Dani 

Little  Missouri  Chute 

Flower  Pot  Bar 

300 

Bam  

2.066 

Shore    protection,    1,335   feet    (since 

washed  away). 
PamNo  1   

Three  Mile  Prairie 

Dark  Slough 

225 

Dam  No.  2 

do 

819 

Dam 

Waoonta  Island 

826 

DflmN'o   1            

Five  Mile  Bluff. 

1,000 
75 

T>am  No  2  (Rhorn  connArtion  only) 

do 

jygan 

Battle  Island 

820 

Dam  No.  1 

Plum  Island  Flats 

1,305 

1,000 

500 

DiimNo  2    

do 

DamKo.  3 

do 

Dam 

Jack  Staff  Island 

275 

Dam 

Plu  m  Creek 

200 

TVn           ---  

Plum  W«nd  

400 

Dam          

Dead  Lake  Cut-off. 

325 

DamKo.  1 

Eau  Galle  Flats 

750 

Dam  No.  1  flower)          

Durand ..................... 

600 

Dam  No.  2  f unner) 

do 

600 

Dam 

Eau  Claire 

81U 

T*rotection,  Yellow  Banks 

Wauhoek 

Rumse  V 

Meridian 

2,989 

1,850 

139 

ProtcMstion.  Yellow  Banks 

Protection.  Yellow  Banks     r 

Total 

4.978 

18, 671 
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Mr.  A.  O.  ^mtllf  assistant  eugineer,  has  had  local  charge  of  the 
improvenient  of  the  river,  aft  veil  as  of  the  St.  Groix  Eiver,  in  additioii 
to  duties  as  assistant  engineer  oa  all  the  works  x>ertaining  to  this 
district. 

Expenses  during  the  fiscal  year  ending  June  3<^,  1S05,  including  out- 
standing liabilities,  $3,400.19. 

The  sum  of  $70,000  can  be  profitably  expended  during  the  fiscal 
year  ending  June  30, 1897. 

For  channel  improvements $60,  OOO 

For  survey 10,000 

Total 70,000 

This  work  is  in  the  collection  district  of  Milwaukee,  Wis.  The  duties  on  importB 
collected  during  the  year  ending  December  31, 1894,  amounted  to  $363,496.18. 

Jhatract  of  apprapriatwna. 


By  act- 
Approved  August  14,  1876 . . .  $10, 000 

Approved  June  8, 1878 10,  000 

Approved  March  2, 1879 8, 000 

Approved  June  14, 1880 10, 000 

Approved  March  3, 1881 10,  000 

Passed  August  2, 1882 65, 000 

Approved  July  5,  1884 15, 000 


By  act- 
Approved  August  5, 1886 $18, 750 

Of  August  11,  1886 10,000 

Approved  September  19, 1890    10,  OOO 

Approved  July  13, 1892 5,  OOO 

Of  August  17,  1894 10,000 

Total 181,750 


Money  statement. 

July  1, 1894,  balance  unexpended $49.74 

Amount  appropriated  by  act  of  August  17,  1894 10,000.00 


June  30, 1895,  amount  exi>ended  during  fiscal  year. 


10,049.74 
3,087.51 


July  1,  1895,  balance  unexpended 6, 962. 23 

July  1,  1895,  outstanding  liabilities 362.62 

July  1,  1895,  balance  available 6,599.61 


{Amount  (estimated)  required  for  completion  of  existing  project 90, 737. 72 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897    70, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1883. 


COMMERCIAL  STATISTICS. 

Comparative  staietMni  of  lumheTf  laths,  shingles,  pickets,  and  logs  for  seventeen  yeare. 


Yesr. 


1878. 
1879. 
1880. 
1881. 
1882. 
1883. 
1884 
1885 
1886. 
1887. 
1888. 
1889. 
1890. 
1801 
1892 
1893 
1804 


Lumber. 


F€€t,  B.  U. 

154.119,860 
248,932,000 
325, 160, 000 
342,887.000 
375, 000, 000 
269.094,203 
298,344,691 
374,138,443 
207,205,672 
186.826,5^1 
161.309,612 
158,938,294 
166.477.966 
152,040,386 
444,651,160 
159, 180, 534 
128,703,008 


Laths. 


40,000,000 
62,044,000 

100,357,750 
64,787,000 
66,000,000 
82.643,500 
88,905.520 
95.992.900 
77, 729, 630 
64,725,580 
50. 544, 370 
50,487,3.55 
46,234,673 

107,841.850 
46.451.170 
43,938.210 
38.550,370 


ShingloA. 


Nwmhmr. 
125,000.000 
135. 152, 000 

74,945.150 
121.437.000 
150. 000, 000 
129,754.000 
160, 133, 000 
195.880,220 
158.465,750 
130,616,200 

86. 348, 000 
112,063,075 

78,499,500 

48.700,210 
109,356.000 
108,774.500 

74.183.250 


Ploketa. 


Total  ton- 
nage, exclu 

Btve  of 
loose  logs. 


Ifumhtr, 
10, 000, 000 
12, 000. 000 
2, 423, 040 
1,880,000 
2,200,000 
1,497,948 
1.840,278 
75,000.000 
1,934,340 
8,023,235 
1,600,320 
2,244,786 
1,222,089 
1.258,850 
1.607,050 
1,040.525 
1,420,618 


Tom. 


325,071 
329,166 
842.350 
314.086 
410.900 
450,506 
333.167 


Loose  logs. 


Twl,  S.  Jr. 
Unknown 
260,000,000 
300,000.000 
300.000.000 
890,000.000 
450,000,000 
534. 074.  ITS 
600,000,000 
466.000.000 
404,302,650 
642.4S7.000 
40a518,720 
606,002,790 
284,113,430 
632,350,670 
488.998.000 
250,016,730 
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Comparative  statement  of  freight  and  passengers  for  seventeen  years. 


Year. 


1878. 
1879. 
1880. 
1881. 
1882. 
1883. 
1884. 
1885. 
1886. 


Steam- 

Freight 
carrfed. 

Pasaen- 

boato. 

gere. 

1 

Pounds. 

1 

4 

UnkDown. 

UuknowD. 

4 

6.840,000 

8,730 

4 

3  440. 000 

11.240 

3 

3, 932. 000 

16.989 

3 

2.640.000 

10.400 

3 

3, 184,  000 

4,000 

2 

1,500,000 

5,500 

1 

690,000 

4,728 

1 

4.700 

Year. 


1887. 
1888. 
1889. 
1800. 
1891. 
1892. 
1893. 
1894. 


Steam-      Freight         Paaaen- 
boats.       carried.     '       gers. 


PoundM.    ' 
600.000  I 


1,400 


I 


*  One  handred  aod  eight  tons  burden  and  2  feet  draft. 

Bnt  one  steamboat  plied  regularly  on  the  river  during  the  past  seven  seasons.  This 
boat,  the  Phil  Sheckel  (108  tons  burden  and  2  feet  draft),  ran  from  the  mouth  to  Dnnn- 
ville,  about  half  way  between  the  mouth  and  Eau  Claire  to  assist  the  Knapp,  Stout 
&  Co.  Company's  rafts  in  floating  down  the  river.  Her  passengers  and  freight  were 
confined  entirely  to  the  company's  rafting  business. 


IMPROVEMENT  OF  8T.  CROIX  RIVER,  WISCONSIN  AND  MINNESOTA. 

The  project  aod  original  estimate  for  the  improvement  of  this  river 
were  submitted  by  Major  Farquhar  in  a  report  dated  January  30,  1875 
(pp.  373-375,  Part  I,  Annual  Eeport,  1875),  upon  tlie  results  of  a  survey 
made  in  1874  when  the  St.  Croix  was  at  a  high  stage  of  water,  and  but 
comparatively  few  bars  or  other  obstructions  to  be  seen,  and  contem- 
plated the  removal  of  snags,  bowlders,  wrecks,  leaning  trees,  and  sand 
bars  between  Taylor  Falls  and  Prescott,  and  construction  of  low-water 
channel  between  Taylor  Falls  and  Stillwater  into  one  of  nearly  uniform 
width,  by  means  of  brush  and  stone  jetties  and  dams  of  the  same 
material,  to  close  island  chutes  and  secondary  channels.  Estimated 
cost,  $21,758. 

In  1879  Major  Allen  made  a  low- water  survey  of  the  river,  submit- 
ting his  report  January  26, 1880.  In  this  report,  printed  on  pages 
1661-1668,  Part  II,  Annual  Report,  1880,  he  estimated  the  cost  to  com- 
plete improvements  at  $60,250,  making  a  total  of  $78,250  from  time  of 
commencement  in  1878. 

The  estimate  was  revised  in  1882  and  again  in  1889.  (See  p.  1801, 
Annual  Report,  1889.)  The  last  revision  placed  the  cost  at  $34,200  to 
complete,  or  a  total  of  $129,700  for  the  whole  improvement. 

The  lower  part  of  the  river  is  known  as  Lake  St.  Croix.  Stillwater, 
at  the  head  of  the  lake,  divides  the  navigable  portion  of  the  river  into 
two  sections,  the  upper  or  river  section,  28^  miles  m  length,  and  the 
lower  or  lake  section,  23.8  miles  in  length. 

In  the  Annual  Report  of  1889  my  predecessor  reported  : 

The  first  appropriation  for  the  improvement  of  the  St.  Croix  was  $10,000,  made  by 
act  of  Congress  approved  June  18, 1878. 

At  that  date  the  channel,  above  Stillwater  especially,  was  encumbered  by  sunken 
cribs,  wrecks,  snags,  and  old  boom  piers,  and  the  bends  by  leaning  trees.  The  low- 
water  channel  had  in  many  places  but  2  feet  of  depth,  and  steamers  and  barges  made 
their  way  as  best  they  could  amongst  the  obstructions.  At  times  it  was  impossible 
for  them  to  get  over  the  shoal  places.  Under  this  appropriation  some  of  the  worst 
obstructions  were  removed  between  Taylor  Falls  and  Stillwater. 

The  free  navigation  of  the  lower  section  was  obstructed  by  partly 
sunken  logs  and  by  the  Hudson  and  Catfish  bars,  6.3  and  15.1  miles. 
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respectively,  below  Stillwater.  The  channel  over  the  Hndson  Bar  was 
quite  tortuous  and  shallow,  having  but  2^  feet  depth  at  low  water.  At 
Catfish  the  channel  had  sufficient  depth,  but  made  a  sharp  bend  around 
a  long,  narrow  saud  spit  that  jutted  out  for  a  distance  of  1,450  feet 
from  the  left  bank  and  at  right  angles  to  the  shore  line.  When  a 
strong  wind  blew  up  or  down  the  lake,  the  steamboat  with  heavy  rafts 
encountered  considerable  difficulty  in  keeping  the  channel. 

The  improvements  to  June  30,  1891,  resulted  in  a  decidedly  improved 
channel  above  Stillwater  to  the  advantage  of  the  river  traffic  then 
existing.  The  improvements  consisted  in  the  removal  of  sunken  cribs, 
wrecks,  snags,  old  boom  piers,  and  leaning  trees,  and  the  constructioa 
of  wing  dams  to  contract  the  channel  over  the  worst  bars,  and  thereby 
increased  the  depth  over  the  bars  worked  on  from  an  original  low-water 
depth  of  2  to  3  feet. 

Since  1880  the  railroads  penetrating  the  region  have  reduced  navi- 
gation over  this  section  to  almost  nothing,  except  the  running  of  loose 
logs;  as  a  consequence,  little  attention  during  the  past  six  years  has 
been  given  to  its  improvement. 

On  the  lower  section  (Stillwater  to  the  mouth)  the  commerce,  con- 
sisting of  rafted  lumber  and  logs  towed  by  steamboats,  is  of  large  pro- 
portions and  its  needs  are  being  met  by  expending  the  largest  part  of 
appropriations  on  this  reach.  By  June  30,  1894,  channels  had  been 
dredged  through  the  Catfish  and  Hudson  bars  to  a  depth  of  4  feet  at 
low  water  and  the  water  directed  into  new  channels  by  training  dams. 

Many  of  the  partly  submerged  logs  were  also  removed,  but  new  ones 
are  continually  coming  into  the  channel.  The  work  has  resulted  in  creat- 
ing a  fair  steamboat  channel,  4  feet  deep  at  low  water,  from  Stillwater 
to  the  mouth.  Boats  and  rafts  can  now  pass  over  that  distance  at  the 
lowest  stage,  but  some  work  remains  to  be  done  in  widening  the  dredged 
channels  and  straightening  other  portions,  particularly  on  the  Hudson 
Bar  above  and  below  the  bridge. 

Amount  expended  to  June  30, 1894,  including  outstanding  liabilities, 
$108,500. 

OPERATIONS  DURING  THE   PAST  FISCAL  YEAR. 

Work  was  confined  to  dredging  in  the  channel  over  the  Hudson  Bar. 
Total  amount  of  excavation,  8,843  cubic  yards.  The  work  at  Hudson 
Bar  has  facilitated  the  passage  of  raft  boats  with  their  large  tows. 

Total  expended  during  the  fiscal  year  ending  J  une  30, 1895,  including 
outstanding  liabilities,  $2,566.43. 

Total  of  work  done  since  ike  commencement  of  operations  in  1878. 

SnagH  removed number..  4,091 

Lean  Dig  trees  removed do 6,344 

Stamps  removed do 2, 722 

Piles  removed do 32 

Cribs  or  piers  removed do 44 

Wrecks  removed do 3 

Logs  removed do 718 

Clay  and  gravel  removed  above  Stillwater cubic  yards . .  146 

Bowlders  removed do 636. 5 

Shore  protection  and  revetment  built  of  brash  and  stone linear  feet. .  6, 332 

Dams  and  Jetties  built  of  brush  and  stone do 9, 388 

Training  walls  at  Hudson,  built  of  piles,  timber,  brush,  and  stone.. do 2,965 

Scraping  channel  through  Hudson  Bar cubic  yards . .  8, 694 

Scraping  channel  through  Catfish  Bar do 14, 000 

Dredging  at  head  of  lake,  Hudson  and  Cattish  bars do 71, 317 

Pier  logs  removed number. .  20 

Drift  pil«*s  removed do 2 

l*og^j4msbrokea...,,...vr"-'::Tr---**««'ttTf->r*T*i ,.,,,, .dQ..,.         I 
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This  work  is  in  the  collection  district  of  Minnesota,  of  which  St.  Paol  is  the  port 
of  entry  and  St.  Vincent  a  subport.  Collections  for  the  year  ending  December  31, 
1894,  $247,454.02;  value  of  domestic  exports  for  same  period,  $222,203. 

Ahsirdci  of  appropriations. 


By  act — 

Approved  June  18, 1878 $10, 000 

Approved  March  3,  1879 ....  8,  000 

Approved  June  14, 1880 10,  000 

Approved  March  3,  1881 ....  8,  000 

Passed  August  2,  1882 30, 000 

Approved  Jul  y  5,  1884 9,  000 

Approved  August  5. 1886 ....  7, 500 


By  act — 

Of  August  11,  1888 $10,000 

Approved  September  19, 1890      8, 000 

Approved  July  13, 1892 8, 000 

Of  August  17,1894 ,      4,000 

Total 112,500 


Money  statement 

July  1, 1894,  balance  unexpended $5. 59 

Amount  appropriated  by  act  of  August  17, 1894 4,000.00 


June  30, 1895,  amount  expended  during  fiscal  year. 


4,005.59 
620.89 


July  1, 1895, balance  unexpended 3,384.70 

July  1,  1895,  outstanding  liabilities 1, 951. 13 

July  1,1895,  balance  available 1,433.57 

{Amount  (estimated)  required  for  completion  of  existing  project 14, 200. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897  14, 200. 00 
Submitted  in  compliance  with  requirements  of  sectious  2  of  the  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 

Comparative  statement  of  steamboats  and  barges,  freight  and  passengers  carried^  lumber 
and  logs  totced  and  rafted,  on  the  St.  Croip  River,  fVisconsin  and  Minnesota,  for  a  period 
of  seventeen  years. 

STEAMBOATS  AND  BARGES. 


Year. 


1878* 
1870.. 
1880. 
1881. 


1884. 

1885. 
1886. 


In  freight 

and  passenger 

business. 


,  Steam- 1 
:  boats.  I 


Barges. 


I 


Steam- 
boat's In 

towing 
and  raft- 
ing busi- 
ness. 


3  ... 

8 

3  

12 

3  

29 

2  ... 

40 

3  1 

24 

77 

3 

25 

51 

3  : 

25 

30 

4 

33 

50 

6 

38 

49 

Year. 


1887 

1888. 

1889. 
'  1880. 
I  1891. 

^802 
I  18«3 

1894 


In  freight 

and  passenger 

business. 


Steam- 
boats. 


Barges. 


3 

1 

40 
3 

1 

1 

2, 

3 

1 

0 

0 

0 

0 

0 

1 

2 

Steam- 
boats in 

towine 
and  raft- 
ing boai- 


58 

52 

126 

tl30 

1 122 

tl27 

169 


*  Amount  of  commerce  and  navigation  when  work  of  Improvement  began. 

f  117  tons  burden  and  18  inches  draft. 

X  From  35  to  240  tons  burden  and  2^  to  3^  feet  draft. 

BNG  96 138 
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CompanUive  siittetMint  of  sieamboaU  tmd  barge$,  etc, — Continaed. 
FREIGHT  AND  PASSBK6ERS. 


FroightoMTied. 

Yesr. 

Genenl 
meroban- 

diM. 

Lumber. 

Wood. 

Tofw. 

Unknown. 

Unknown. 

Unknown. 

Unknown. 

Unknown. 

Unknown. 

Unknown. 

Unknown. 

Unknown. 

Unknown. 
4,354 
4.100 
5,796 
200 
None. 

Total. 

Tmu. 
16,000 
23,893 
Unknown. 
17.500 
80.000 
81,500 
40.000 
42,500 
90,450 
28,500 
90,554 
10.000 
18,144 
800 
8,206 

PaMengers 
earried. 

1878* 

1878    

TbiM. 

Unknown. 
Unknown. 
Unknown. 
Unknown. 
Unknown. 
Unknown. 
Unknown. 

TOIM. 

Unknown. 
Unknown. 
Unknown. 
Unknown. 
Unknown. 
Unknown. 
Unknown. 

TTnknnwn. 

15,000 
9,244 

1880 

1881          

11,015 

1882   

10,300 

1883 

12,800 

1884          

4,000 

1885              

10,647 

1886       

Unknown. '  Unknoira. 

12,756 

1887   

Unknown. 

209 
Unknown. 

Unknown. 

5,200 

5,900 

7,139 

100 

9,872 

1888 

Unknown. 

1889             

Unknown. 

1890          

921 

1891 

661 

1894 

None.)          3.205 

None. 

*  Amount  of  oommeroe  and  nayigation  when  work  of  improvement  began. 
RAFTED  LOGS  AND  LUMBER. 


re«r. 

R»n*4J«gft 
towed  wut 

ofBLCroU 
RtTer  (»■ 
limatedi. 

Kanferi  lumber  tow. it  f.f  at  Croix  KItw.  \  ,  *>^»*aJ 

1  t^nivfro 

LoDMi  Ingpi  rnn  on  tivet 

LBmber. 

SbtnglM. 

UAhM. 

^'^*'***-   .loo*i°log». 

tthwvp  Stillwater. 

1078—.. 

1879 

18Sa..... 

1881 

]flS2 

1883..... 
ieS4..... 

1885 

1880 

1887 

1888 

1B80,.„. 

leiw..... 

1891...., 

1802 

llBi..... 

18M..... 

70,000,000 
117,000,000 
300,000,000 
165,000,000 
iaf>,OUO.OUQ 
108,000.000 
175,  000,  OOO 
150,000,000 
115,000,000 
175,000,000 
100,000.000 
,  160.  000,  WO 
f  250,000,000 
200,^3,400 
250,000,000 
1«,  000, 000 
150,000,000 

F6el,B.M. 

Unknown 
Unknown 
I'nknown 
Unknown 
Unknown 
Unknown 
Unknowii 
Unknairn 
Unknown 
100.000,OOC 
U4.010,WW 

81,817,070 
]10,403,MMI 
110,  034,  im 
13fl,503,5L>0 

03,564,300 
105,812,808 

Unknown 
Unknown 
UtULUown 

Unknown 
Unknown 
Unknown 
T nknown 
Unknown 
Unknown 
Unknown 
40, 07a,  5Q0 
m,  033.  000 
4(i  007,000 
32.0ie,7^0 
51.050,000 
tS,  UJ&.  &W) 
88,  801,  250 

Unknown 
Unknown 
tlnknown 
Unknown 
Unknown 
Unknown 
Unkii^iwo 
Unknown 
Unknown 
Unknown 
'A  651.  BOO 
^A2ftS,B75 
;t3,  801,  BOO 
81,132.050 
37.m,aD(fc 
IH,  4 13,  720 
28,3a5,flO0 

T^umher.  \      Tonn. 

Unknown  Unknown 

Unkaownj  Unknown 

Unknown  J  Unkm^wu 

U  nknoTv  n  U  n  k  ii  o  h  n 

Unknown'  Unknown 

Unknown  Unknown 

Unknowii  Unknown' 

UuknoTrn   Unknti^n 

Unknown   Unknciwn 

Unknown  Unknown 

5Tli,iO0        706.:t67 

9y,  WOO        afi7,  ^44 

278,  hm     1, 104. 100 

ff7(ll.  UQ        04*1,  75T 

^L04n     1,  ITU  MSI 

11  a,  580         7<)7.  74.i 

U  060, 420^        805.83a 

f 

Fert,  B.Jf. 

Unknown 
UuknowB 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
46ti,  000,  (Mil 

ai5/ioi.ao( 
430,  ««g,  no 

3511.  *fl«.  740 
281,  470,  401* 

Turn. 

Unknowii 

Unknown 

Unknown 

Unkuawn 

Unknown 

Unknown 

Unknown 

tTnknowu 

Unknowu 

Unkao'Wn 

Unknown 

Un  known 

1.010,000 

1,103,^10 

1.520,149 

1,958,111 

065, 144 

Y  6. 
IMPROVEMENT  OF  MINNESOTA  RIVER,  MINNESOTA. 

An  examination  of  this  stream  was  made  by  M%j.  O.  K.  Warren, 
Gorps  of  Engineers,  in  1866,  under  anthorization  of  section  4  of  the 
act  of  Congress  approved  June  23, 1866.  Mi^jor  Warren's  first  or  pre- 
liminary report  of  this  survey  was  rendered  January  21, 1867,  and 
printed  as  a  part  of  Senate  Ex.  Doc.  No.  58,  Thirty-ninth  Congress, 
second  session. 

The  second  section  of  the  river  and  harbor  act  of  Congress  approved 
June  10, 1872,  provided  for  the  survey  of  the  Minnesota  Eiver  above 
the  mouth  of  the  Tellow  Medicine,  which  survey  was  made  during  the 
same  year,  the  report  pertaining  to  which  is  printed  in  the  Eeport  of 
the  Chief  of  Engineers  for  the  fiscal  year  ending  June  30, 1873. 

By  act  of  Congress  approved  June  2S,  1874,  an  appropriation  of 
$10,000  was  made  <<  for  the  survey  or  improvement  of  Minnesota  Biver." 
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A  survey  was  made  from  the  mouth  of  the  river  to  South  Bend,  a  dis- 
tance of  116.4  miles  to  determine  the  practicability  of  improving  navi- 
gation by  means  of  canals,  locks,  and  dams.  The  results  of  this  survey 
proved  the  possibility  of  a  lockand-dam  navigation  for  the  distance 
passed  over. 

The  river  and  harbor  act  of  Congress  approved  August  6,  1886, 
authorized  a  survey  of  the  Minnesota  Biver,  with  a  view  to  its  improve- 
ment by  locks  and  dams.  The  survey,  extended  from  the  mouth  of  the 
river  to  Mankato,  was  made  by  my  predecessor  during  the  season  of 
1887,  and  a  report  thereon,  with  maps,  rendered  January  16,  1888. 
This  report  was  printed  in  House  Ex.  Doc.  No.  158,  Fiftieth  Congress, 
first  session. 

The  following  are  the  projects  and  estimates  which  have  been  sub- 
mitted: 

Original  eetimate,  Annual  Report,  1867 — 

(1)  Open-channel  improvement,  YeUow  Medicine  to  the  mouth,  237 

mUea $117,000 

(2)  Slack  water  (locks  and  dams  in  river).  Yellow  Medicine  to  the 

mouth,  237  miles 775,500 

The  channel  plan  (1)  was  approved  by  Congress  in  appropriating 
$37,500  (March  2, 1867)  for  "removing  snags  and  bowlders.^' 

Eevision  No.  1  (see  p.  364,  Part  I,  Annual  Report,  1875) : 

Slack  water  (locks  and  dams  in  river),  South  Bend  to  mouth,  116.4 

nules $733,868.63 

Amounts  previously  appropriated ' 87,500.00 

Total..   821,368.63 

In  addition  to  the  above,  the  following  estimates  relating  to  the 
improvement  of  the  Minnesota  Eiver  have  been  made,  but  were  not 
considered  as  having  been  accepted  for  a  project: 

By  Mi^.  G.  K.  Warren  (see  p.  414,  Part  I,  Annual  Report,  1875) : 

Canal  from  north  end  Lac  Tracers  to  mouth  of  Minnesota  River,  dis- 
tance by  river,  3d8.13  miles ;  by  canal,  281  miles $12, 560, 000 

By  Colonel  Macomb  (see  p.  439,  Annual  Report,  1873) : 

Open-channel  improvement,  Minnesota  Falls  to  mouth  of  Yellow 

Medicine,  4.65  miles 2,925 

By  Maj.  C.  J.  Allen  (see  p.  1580,  Part  UI,  Annual  Report.  1888) : 

Slack  water  (locks  and  dams  in  river).  South  Bend  to  the  mouth, 
116.4miles 1,883,968 

The  appropriations  ap  to  and  including  that  of  June  18, 1878,  were 
applied  to  surveys  and  in  removing  snags,  bowlders,  etc.,  on  the  upper 
part  of  the  river,  between  Minnesota  Falls  and  a  point  30  miles  below 
Henderson  (16.7  miles  above  Shakopee).  The  rapidly  caving  banks  on 
this  stretch,  of  the  river  add  snags  and  leaning  trees  to  the  channel 
yearly,  so  that  channels  that  were  cleared  thirteen  years  ago  are  encum- 
bered with  them  to-day. 

By  the  river  and  harbor  act  of  August  11, 1888,  Congress  appro- 
priated for — 

Improving  Minnesota  River,  Minnesota,  including  protecting  and  holding  the 
banks  opposite  the  borough  of  Belle  Plaine,  so  as  to  prevent  the  river  from  cutting 
through  the  narrow  neck  of  land  at  that  point  and  thereby  changing  its  channel 
and  course,  $10,000. 

The  river  and  harbor  act  approved  July  13, 1892,  made  the  sum 
appropriated  by  act  of  August  11, 1888,  "  available  for  the  improve- 
ment of  the  river,  omitting  the  requirement  for  operations  at  Belle 
Plaine." 
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IVmoos  to  tlie  &n  of  1803  DO  moiiey  had  been  spent  on  the  lower  p^ 
ai  the  rirer,  whieh  presents  a  marked  contrast  to  the  npper  section. 

Below  Sbafcopee  the  liTer  is,  in  the  main,  reiydeep,  almost  free  from 
suags  and  caving  banks,  and  would  offer  exceptional  advantages  to  the 
navigation  thereof  were  oommnnication  between  it  and  the  Mississippi 
Biver  rendered  permanent  by  the  improvement  at  the  month  of  the 
river. 

In  the  faU  of  1893  a  project  was  cauried  into  effect  for  the  improve- 
ment of  the  riv^  below  Chaska  and  Shakopee  by  building  a  closing 
dam  at  the  foot  of  Pike  Island  and  across  the  main  channel  at  the 
month  of  the  river  and  diverting  the  river  during  low  stages  through 
a  channel  dredged  through  the  Fort  Snelling  Chute.  For  a  friller 
description  of  the  plan  of  improvement  see  pages  1726, 1727,  Annual 
Beportyl894. 

After  the  completion  of  the  dam  and  opening  of  the  new  channel 
soundings  made  up  the  Minnesota  Biver  gave  the  foUowing  depths  at 
mean  low  water: 

Feet. 

Uptogluikapee(24^iiiilM) 6+ 

Up  to  ChMka  (28.6  miles) 5 

Up  to  lower  end  of  Carver A^ 

At  Canrer  Bridge  (31  milee) 2 

At  extreme  low  water  the  depths  would  be  about  1  foot  less  than 
those  given  above. 

It  will  be  observed  that  the  Improvement  gave  a  navigable  channel, 
to  the  lower  end  of  the  town  of  Garver,  though  the  project  contem- 
plated a  channel  to  Chaska  only. 

During  the  high  water  of  the  following  spring  a  deposit  took  place 
in  the  Mississippi  end  of  the  Fort  Snelling  cut  and  blocked  the 
entrance  to  the  cut  and  the  river  at  low  stages.  The  deposit  was 
caused  mainly  by  a  rise  in  the  Mississippi  Biver  without  an  appreciable 
natural  rise  in  the  Minnesota,  supplemented  by  the  fact  that  the  dam 
was  not  of  sufficient  height  to  keep  out  the  Mississippi  waters. 

The  material  forming  the  dei)osit  came  largely  fi'om  an  old  bar  just 
above  the  end  of  the  cut.  It  was  expected  to  have  removed  this  bar, 
but  the  funds  available  were  not  sufficient. 

Amount  expended  to  June  30, 1894,  including  outstanding  liabilities, 
$126,926. 

WOBK  DUBINO  THE  PAST  FISCAL  TEAS. 

During  the  month  of  June,  1895,  minor  repairs  were  made  to  the  dam  at 
the  mouth  of  the  river  and  a  temporory  channel  was  excavated  through 
the  deposit  in  Fort  Snelling  Ghute. 

Amount  expended  during  the  fiscal  year  ending  June  30,  1895, 
including  outstanding  liabilities,  $574. 

An  appropriation  of  $15,000  is  needed  to  complete  the  improvement 
at  mouth  of  river. 

Abstrwit  of  appropriatioM, 

By  act—  ;  By  act- 
Approved  March  3, 1867 $87,500  I         Approved  March 3, 1875 $10,000 

Approved  July  11, 1870 10, 000  i  Approved  August  14, 1876. . .     10, 000 

Approved  March  3, 1871 10, 000  I         Approved  June  18, 1878 10, 000 

Approved  June  10,  1872 10,000  \         Of  AuguBt  11, 1888 10,000 

Passed  March  3, 1878 10, 000                                                         

Approved  June  23, 1874 10,000  I            Total 127,500 
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Money  statement. 

July  1,  1894, balance  nnexpended $590.50 

Jane  30,  ^895,  amount  expended  during  fiscal  year- 98. 63 

July  1, 1895, balance  unexpended 491.87 

July  1,  1895,  outstanding  liabilities 491.87 

{Amonnt  (estimated)  required  for  completion  of  existing  project 693, 868. 63 

Amount  that  can  beprofitably  expended  in  fiscal  year  ending  June  30, 1897  15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 


Tear. 

on  lower  part  of 
river. 

Freight  carried. 

No. 

Ton- 
nage. 

Draft. 

Wheat. 

Hay.   'wood. 

Briok. 

Miflcel. 
laneouB. 

Total. 

1888 

1 
2 

8 

Ton: 

Inches. 

Tont, 

Ton: 

Tons, 

Tons. 

Tons. 

Tons. 
8,350 

4,900 
8,633i 

1889. 

\     180 
C     117 
\     168 
(     180 

18 
20 
18 
30 
20 

\ 

1880 

> 

\      82 

809 

840 

1,080 

mk 

There  was  no  traffic  on  the  river  during  the  seasons  of  1891, 1892,  1893,  and  1894, 
as  steamboats  could  not  pass  the  bar  at  l£e  mouth  of  the  river. 


Y7. 

IMPROVEMENT  OF  THE  RED  RIVER  OF  THE  NORTH,  MINNESOTA  AND 

NORTH  DAKOTA. 

« 

The  project  for  improvemeut  of  this  river  from  Breckenridge  to  the 
northern  boundary  line,  adopted  in  1877,  consists  in  the  removal  of 
snags,  leaning  trees,  and  bowlders,  and  in  dredging  channels  through 
the  bars,  except  at  Ooose  Eapids,  where  a  lock  and  dam  was  propos^. 
The  estimated  cost  was : 

For  the  open-channel  improvement,  exclusive  of  Goose  Rapids $145, 310. 18 

For  lock  and  dam,  Qoose  Rapids 219,287.99 

Total 364,598.17 

In  1883  the  cost  of  the  open-channel  improvement,  exclusive  of  Goose 
Eapids,  was  revised  and  placed  at  $179,310.18. 

Until  August  5,  1886,  the  improvement  of  the  river,  exclusive  of 
Gk)ose  Eapids,  and  the  improvement  of  Goose  Eapids  were  considered 
as  separate  works. 

In  1886-^7  they  were  consolidated  into  one,  and  the  project  for  the 
improvement  of  the  river  was  modified  by  substituting  the  open- 
channel  methods  (removal  of  bowlders  and  dredging)  over  Goose 
Eapids  for  the  proposed  lock  and  dam.  In  1887  the  cost  of  completing 
the  improvement  was  estimated  at  $79,598.37,  making  the  total  cost  of 
the  improvement  from  commencement  of  work  $249,598.37.  In  1893 
this  was  increased  to  $67,320  for  completion,  or  $307,320  for  total  cost 
from  commencement  of  work. 
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One  skiff,  repaired,  calked,  and  painted.    Cost  of  repairs,  $31.41. 

Ten  thousand  eight  hundrea  and  eighty-two  feet,B.  M.,of  pine  lumber,  882  feet,  B.  M., 
of  oak  lumber,  800  pounds  of  boat  spiKe,  and  11|  bales  of  oaKum  were  used  in  the  work. 
The  repairs  were  made  as  thorough  and  complete  as  possible ;  some  of  the  boats  are. 
however,  getting  quite  old,  having  been  in  service  firom  eight  to  thirteen  years,  and 
the  limit  of  possible  repair  in  some  cases  has  now  been  reached^*  this  is  particularly 
so  in  the  case  of  the  dredge  Otter  Tail,  built  and  first  operated  in  1882.  The  repairs 
now  made  on  the  hull  and  superstructure  of  this  dredse,  it  is  estimated,  will  render 
it  serviceable  for  two  seasons'  dredging.  After  that,  however,  entire  reconstruction 
will  be  absolutely  necessary.  The  machinery  of  the  dredge  Otter  Tail  is  in  good 
condition,  and  with  the  usual  renewal  of  the  wearing  parts  will  easily  outlast 
another  hull. 

Season  of  1895  to  June  5t?.— The  inspecting  officer  having  examined  and  condemned 
the  hulls  of  the  boats  remaining  unrepairea  at  the  close  of  the  season's  operations  in 
1894,  and  ordered  them  destroyed,  this  work  was  commenced  January  3  and  closed 
February  25. 

The  bulls  condemned  were  those  of  the  dredge  Unset  Fritz,  built  in  1879,  steamer 
General  Poe  and  the  derrick  boat,  built  in  1882,  and  two  wood  barges  and  three  skiffs, 
built  in  1879-1882.  llie  machinery  of  the  dredge,  steamboat,  and  derrick  boat  was 
removed  and  stored  in  good  and  servicable  condition,  and  will  be  available  for  future 
use. 

Forty-three  cords  of  mixed  wood,  oak  and  pine,  worth  $2  per  cord,  were  saved 
firom  the  old  huUs,  several  spuds  and  other  timbers,  some  planking,  flooring,  etc./ and 
a  lot  of  iron  bolte  and  boat  spike  were  also  saved,  all  of  which  will  be  of  value  for 
future  repairs  on  the  dredging  fleet. 

The  cost  of  demolition  of  the  hulls  and  the  removal  of  the  machinery  was  $539.12; 
deducting  the  value  of  the  wood  saved  for  fuel,  used  by  the  dredge  and  steamboat 
on  the  work  this  spring,  the  net  cost  was  $453.12. 

The  preparatory  work  this  year  for  the  continuation  of  the  improvement  of  the 
river  bv  dredging  was  commenced  April  15.  Owing  to  the  repairs  made  on  the  boats 
last  fall  this  preparatory  work  consisted  only  of  the  arrangement  of  the  machinery 
of  the  steamboat  and  dredge  for  active  operations. 

Dredging  was  commenced  April  27  at  a  point  11  miles  north  of  Orand  Forks,  and 
to  this  date,  June  30,  44  miles  of  river  have  been  worked  over. 

Total  excavation,  18,695  cubic  yards.  Len^h  of  channel  cuttings,  8,225  linear  feet. 
Length  of  wing  and  training  dams  formed  with  the  excavated  material,  8,305  linear 
feet. 

Average  cost  of  excavation  per  cubic  yard,  17^  cents.  Cost  of  subsistence  per 
ration,  38^  cents. 

The  steamer  Ogama  operated  in  connection  with  the  dredge,  towing  the  fleet,  keep-  • 
ing  up  the  supply  of  fuel,  etc.,  made  23  trips.    Total  miles  run,  977.    Wood  loaded 
and  conveyed  to  the  dredge,  121^  cords.    Toe  cost  of  maintaining  and  operating  the 
steamboat  is  included  in  the  cost  of  the  work. 

The  improvement  of  the  river  so  far  this  season  has  been  entirely  of  the  nature  of 
repair  work  on  the  old  channel  cuttings,  as  the  section  of  river  worked  over  had 
been  previously  dredged  to  the  standard  depth.  In  places  now,  however,  the 
dredged  channels  have  been  partially  filled  up,  rendering  more  or  less  redredging  at 
some  points  absolutely  necessary  to  permit  navigation  at  low  water. 

A  feature  of  the  filling  up  of  these  previously  dredged  channels  is  the  fact  that 
it  does  not  come  to  any  noticeable  extent  from  the  deposit  of  the  usual  river  silt, 
etc.,  but  appears  to  be  caused  entirely  by  the  settling  of  the  adjacent  high  lands 
always  on  the  concave  side  of  the  bends.  As  the  bank  settles,  as  a  rule  vertically, 
the  bottom  of  the  river  in  the  immediate  vicinity  appears  to  be  forced  upward, 
neutralizing,  of  course,  to  a  greater  or  less  extent,  the  channel  excavations  previ- 
ously made. 

These  movements  of  the  bank  and  river  bottom  are,  ae  a  rule,  very  gradual,  the 
vearly  change  being  generally  barely  noticeable;  in  some  localities  the  movements, 
however,  appear  to  be  constant. 

The  depth  of  excavation  necessary  to  get  the  channel  again  in  shape  has  so  far 
averaged  about  2  feet.  On  examination  the  condition  of  partiallv  filled  channels 
was  found  to  extend  over  a  section  of  river  between  points  11  miles  and  58  miles 
north  of  Grand  Forks.  In  the  47  miles,  15  places  were  found  where  more  dredging 
was  required.  On  the  remainder  of  the  river  examined,  from  35  miles  south  to  100 
miles  north  of  Grand  Fork*;  the  dredged  chaimeli  were  found  to  be  nnohanged. 
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All  of  the  work  for  the  improvement  of  this  stream  has  been  per- 
formed by  hired  labor. 

Expended  nx>on  this  improvement  daring  the  fiscal  year  ending  Jane 
30, 1895,  including  outstanding  liabilities,  $10,192.20. 

Ahttrwii  of  appropriations. 


By  act- 
Approved  AngoBt  U,  1876. ..  $10^  000 

Approved  June  18, 1878 30, 000 

Approved  March  3, 1879 25, 000 

Approved  June  14. 1880 20, 000 

Approved  March  3,  1881 18, 000 

Passed  August  2, 1882 10, 000 

Approved  July  5;  1884 10, 000 


By  act- 
Approved  August  5, 1886....  $50,000 

Of  August  11, 3888 20,000 

Approved  Sept.  19, 1890 25, 000 

Approved  July  13,  1892 25, 000 

Of  August  17, 1894 15,000 

Total 255,000 


Money  statement. 

July  1,1894,  balance  unexpended $353.06 

Amount  appropriated  by  act  of  August  17, 1894 15,000.00 

15,353.06 

June  30, 1895,  amount  expended  during  fiscal  year 9, 148.77 

July  1, 1895,  balance  unexpended 6,204.29 

July  1, 1895, outstanding  liabilities 1,294.19 

July  1, 1895,  balance  available 4,910.10 


{Amount  (estimated)  required  for  completion  of  existing  project 52, 320. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endme  June30,1897    52, 320. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


REPORT  OF  MR.  R.  DAVENPORT,  ASSISTANT  ENGINE  BR. 

Grand  Forks,  N.  Dak.,  June  SO,  1896, 

Major:  The  following  report  of  operations  in  the  improvement  of  the  Red  River 
of  the  North  during  the  fiscal  year  endine  June  30,  1895,  is  respectfully  submitted : 

The  work  done  during  the  last  half  of  the  season  of  1894  was  confined  entirely  to 
repairs  on  the  dredgine  fleet.  As  the  hulls  of  all  of  the  boats  were  more  or  less 
decayed  and  unseaworthy,  the  most  important  boats  having  been  in  service  from 
eight  to  fifteen  years,  those  in  the  best  condition  were  selected  for  repair  in  num- 
ber sufficient  for  one  complete  dredsiug  outfit. 

In  all  eight  boats  \vere  overhauled  (st>eamer  Ogama^  dredge  Otter  Tailf  one  quarter 
boat,  one  slide  scow,  and  four  wood  barges),  one  skiff  was  also  repaired,  at  a  total 
cost  for  labor  and  material,  including  the  preparation  of  the  boat  yard  and  the 
setting  of  the  ways,  of  $2,453.53. 

The  repairs  were  commenced  September  5  and  closed  November  18.  The  work  in 
detail,  with  cost  of  repairs  on  each  boat,  was  as  follows: 

Steamer  Ogama.  bottom  and  sides  of  hull  repaired  with  oak,  new  hoe-chain  posts 
put  in.  forecastle  deck  replaced  and  calked,  new  rudder  posts  constructed,  new  flan^ 
placea  on  wheel  and  wheel  repaired,  smokestack  and  breeching  repaired,  and  entire 
null  calked  and  painted;  cost  of  repairs,  $693.35. 

Dredffe  Otter  Tail,  new  gallows  frame  constructed,  ''A''  braces  repaired  and 
strengthened  with  oak,  complete  new  deck  laid  and  calked,  sides  and  bottom  of  hull 

Eartially  replanked,  five  sets  of  hog  chains  made  and  placed  in  position,  and  entire 
uU  calked  and  painted ;  cost  of  repairs,  $837.49. 

Quarter  boat,  new  outside  planking  on  sides  and  rakes  of  hull,  new  deck  and  par- 
tial new  frame  at  both  ends,  and  hull  calked  and  painted;  cost  of  repairs,  $199.24. 

Slide  scow,  outside  planking  and  frame  repaired  and  hull  calked  and  painted ;  cost 
of  repairs,  $110.89. 

Four  wood  barges,  sides  and  bottoms  repaired  and  partially  replanked  and  hulls 
calked  and  painted.    Cost  of  repairs,  $580.95. 
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Ccmparative  statement  of  freight  moved  by  eteamhoate  a»d  barges  during  the  past  sixteen 

years » 


Yean. 

1 
Tons. 

Year». 

Tons. 

Years. 

Tons. 

18M 

7,684 
5,723 
14,256 
12,137 
1,710 
8,866 

1888 

1887 

12,140 
10,405 
10,507 
23.045 
20,046 

1883 

25,814 

1898 

1882 

31,6S2 

1892 

1886 

1881 

28,567 

1801 

1885 

1880 

21,651 

1890          

1884 

1870 

17,829 

1880 

Y  8. 

GAUGING  MISSISSIPPI  RIVER  AT  OR  NEAR  ST.  PAUL,  MINNESOTA. 

The  Board  of  Engineers,  to  whom  was  referred  the  project  for  the 
application  of  $37,^  appropriated  by  the  river  and  harbor  act  of 
Angnst  5j  1886,  for  reservoirs  at  the  head  waters  of  the  Mississippi 
Eiver,  recommended  in  their  report,  dated  May  24, 1887,  "  that  such 
gangings  be  made  at  or  near  St  Paul  during  the  annual  operation  of 
the  reservoirs  as  shall  determine. accurately  the  discharge  at  that  point 
during  critical  periods"  (p.  1692,  Annual  Beport.  Chief  of  Engineers. 
1887). 

The  river  and  harbor  act  of  August  11, 1888,  authorized  the  gaugings 
and  provided  for  them  es  follows: 

And  the  Seeretary  of  War  shall  cause  such  ganginsn  to  be  made  at  or  near  St.  Paul 
during  annual  operations  of  said  reservoirs  as  shaU  determine  accurately  the  dis- 
charge at  that  point,  the  cost  of  the  same  to  be  paid  out  of  the  annual  appropriation 
for  gauging  the  waters  of  the  Mississippi  River  and  its  tributaries. 

Sec.  6.  That  for  the  purnose  of  securing  the  uninterrupted  gaujrin^  of  the  waters 
of  the  Lower  Mississippi  River  and  its  tributaries,  as  provided  for  in  joint  resolu- 
tion of  the  2lBt  of  February,  1871,  upon  the  application  of  the  Chief  of  Engineers, 
the  Secretary  of  War  is  hereby  authorized  to  draw  his  warrant  or  requisition  from 
time  to  time  upon. the  Seeretary  of  the  Treasury  for  such  sums  as  may  be  necessarv 
to  do  such  work,  not  to  exceed  in  the  affflpregate  for  each  year  the  amount  appropri- 
ated in  this  act  for  such  purpose :  Promded,  ho^oever,  That  an  itemized  statement  of 
said  expense  shall  accompany  the  Annual  Report  of  the  Chief  of  Engineers. 

Oaugings  were  not  made  until  the  fall  of  1889,  although  an  allotment 
for  $900  for  the  fiscal  year  ending  June  30, 1889,  had  been  made. 

On  account  of  the  lateness  of  the  season  and  the  condition  of  the 
river  it  was  not  deemed  advisable  to  expend  any  of  the  money  that 
year. 

For  the  purpose  of  preserving  a  concise  record  of  the  volume  of  the 
Mississippi  Eiver  at  St.  Paul,  all  gaugings  made  at  that  point  by  thib 
office  are  included  in  the  list  below: 
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Table  ofgaugimgs  made  at  St,  Paul,  Minn,,  during  the  fiscal  year  ending  June  SO,  1895, 
[Location :  Bobert  Street  Bridge.    Method ;  Ellis  current  meter  No.  18.] 
OPEN  RIVER.      - 


Read- 

11 

Read- 

ing of 

1 

* 

ing  of 

Signal 

Discharge 

Signal 

Discharge 

No. 

Date. 

Service 
Paul. 

per 
second. 

Remarks. 

No. 

Date. 

Service 
Paul. 

per* 
second. 

Remarks. 

1804. 

Oubic/eet. 

1894. 

OuMe/eet. 

1 

July    2 

2.70 

5,823 

Breese  down. 

57 

Sept  12 

1.45 

3,674 

Strong  breeze 

2 

July    3 

2.60 

5,420 

down. 

July    6 

2.30 

4.922 

58 

Sept  13 

1.0 

3,849 

July    7 

3.10 

4,573 

59 

Sept  18 

1.81 

4.169 

July    9 

1.00 

4,867 

60 

Sept  19 

1.61 

4,002 

Wind  down. 

July  11 

1.99 

4.287 

Breeze  up. 

61 

Sept  20 

1.6 

3,868 

July  12 

1.99 

4,449 

62 

Sept  21 

1.51 

8.811 

July  13 

1.82 

4,176 

63 

Sept  22 

1.55 

3.663 

July  14 

1.69 

3,988 

64 

Sept  24 

1.62 

4.317 

Do. 

July  16 

1.40 

3,426 

65 

Sept  26 

1.65 

8,906 

Do. 

July  17 

L40 

3,489 

66 

Sept  27 

1.48 

8,919 

July  18 

L85 

3,306 

67 

Sept  28 
Oct      1 

1.515 

8,807 

July  19 

1.40 

8,454 

68 

1.71 

4,425 

Do. 

July  20 

1.50 

8,732 

69     Oct.      2 

2.00 

4,670 

Do. 

July  21 

1.25 

8,296 

70 

Oct     3 

1.9 

4,463 

July  23 

1.12 

3.397 

River  rising. 

71 

Oct     4 

2.0O 

.      4,794 

July  24 

1.30 

8,887 

Do. 

72 

Oct     6 

2.05 

4,589 

July  25 

1.1 

3,072 

73 

Oct     8 

2.075 

5,297 

Do. 

July  26 

.85 

2,740 

74 

Oct     9 

2.00 

4,580 

July  27 

.85 

2,683 

75 

Oct    10 

2.00 

4,570 

July  28 

.58 

2,367 

76 

Oct    11 

2.1 

4,798 

22 

July  30 

.85 

2,267 

77 

Oct    12 

2.25 

5.047 

23 

Aug.    1 

.38 

2.081 

78 

Oct    13 

2.09 

4,978 

24 

Aug.    2 

.31 

2.144 

79 

Oct    15 

1.9 

4,569 

25 

Aue.   3 

.28 

1.984 

80 

Oct    16 

1.78 

4,185 

26  ;  An^.   4 

.55 

2,449 

Do. 

81 

Oct    17 

1.78 

4,195 

27 

Aug.   7 

.40 

2.497 

82 

Oct    18 

1.50 

3,759 

28 

Aug.    8 

.48 

2,128 

83 

Oct    20 

1.69 

4,245 

Do. 

29 

Aug.    9 

.25 

1,962 

81 

Oct    22 

1.7 

4,799 

30 

Aug.  10 

.55 

2,456 

85 

Oct    23 

1.81 

4,377 

81 

Aug.  11 

1.2 

8,278 

86 

Oct    24 

1.55 

4,021 

32 

Aug.  13 

1.7 

4,419 

87 

Oct    25 

1.825 

4,513 

38 

Aug.  14 

1.8 

4.383 

88 

Oct    26 

1.65 

4,111 

Rising. 

84 

Aug.  15 

1.7 

4.286 

89 

Oct.    27 

1.52 

4,044 

35 

Aug.  16 

1.81 

4,402 

90 

Oct.    80 

1.97 

4,729 

36 

Aug.  17 

1.66 

4,035 

91 

Oct    31 

2.05 

4,902 

37 

Aug.  18 

1.45 

8,709 

92 

Nov.    1 

2.1 

4,980 

38 

Aug.  20 

1.82 

4,319 

93 

Nov.    7 

2.21 

5,355 

89 

Aug.  21 

1.8 

4,469 

94 

Nov.    8 

2.16 

5,158 

40 

Aug.  22 

1.82 

4,297 

05 

Nov.    9 

2.11 

5,204 

41 

Aug.  23 

1.86 

4,'440 

96 

Nov.  10 

2.1 

5,064 

42 

Aug.  24 

1.885 

4,640 

97 

Nov.  12 

1.62 

4,558 

43 

Aug.  25 

1.88 

4.266 

98 

Nov.  13 

1.83 

4,501 

44 

Aug.  27 

1.78 

4,465 

99 

Nov.  14 

1.93 

4,489 

45 

Aug.  28 

1.9 

4,387 

100 

Nov.  15 

2 

4,775 

46 

Aug.  20 

1.5 

3.747 

101 

Nov.  16 

1.82 

4,748 

47 

Aug.  80 

1.625 

3,057 

102 

Dec.   10 

.92 

3,422 

48 

Auff.  31 

1.65 

3,949 

103 

Dec.  11 

.86 

2,974 

49  1  Sei^    1 

1.59 

3,851 

104 

Dec.  12 

.825 

2,960 

50  :  SeDt    4 

1.6 

3,997 

105 

Dec.   13 

.825 

2,810 

51 

Sept.    5 

1.5 

3.696 

106 

Dec.   14 

.82 

2,828 

52 

Sept    6 

1.5 

3,815 

Breeze  up. 

107 

Dec.   18 

.85 

2.829 

53 

Sept.    7 

1.61 

4,013 

108 

Dec.  19 

.82 

2,836 

54 

Sept.    8 

1.7 

3,967 

109 

Dec.  20 

.82 

2.907 

65 

Sept.  10 

1.65 

4,258 

Strong  breeze 

110 

Dec.  21 

.82 

3,038 

Wind  down. 

down. 

111 

Dec  24 

.62 

2.586 

56 

Sept.  11 

"  1.75 

3,994 
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Table  of  gaugings  made  at  8t.  Paul,  Minn.,  eto, — Continaed. 

[Location :  Bobert  Street  Bridge.    Method :  Ellis  current  meter  Ka  Ig.  ] 
-  KIVEB  FBOZEN. 


Bead- 

Bead. 

ingof 

ingof 

Signal 

DiBobarge 

Signal 

Diaohaige 

No. 

Bate. 

Service 

g»uge. 

St. 
Paul. 

per 
second. 

Bemarka. 

No. 

Date. 

Swvice 
PanL 

second. 

Beusrks. 

1895. 

1896. 

112 

Jan.     3 

.85 

1.755 

125 

Jan.  23 

.9 

1,836 

113 

Jan.     4 

.8 

1,708 

126 

Jan.  24 

.9 

1.897 

114 

Jan.     7 

.85 

1.624 

127 

Jan.  25 

.9 

1,881 

115 

Jan.     8 

.85 

1,590 

128 

Jan.  28 

.9 

1,442 

116 

Jan.    9 

.8 

1,556 

120 

Jan.  29 

1.03 

1,518 

117 

Jan.  10 

.715 

1,309 

130 

Jan.  80 

.8 

1,250 

118 

Jan.  12 

.85 

1,526 

181 

Feb.    4 

.715 

1,066 

119 

Jan.   14 

1.00 

1,646 

132 

Feb.     5 

1.05 

1,824 

120 

Jan.  15 

1.06 

1,714 

183 

Feb.     6 

1.086 

1,800 

121 

Jan.  17 

1.00 

1,608 

134 

Feb.  11 

.825 

*  1,228 

122 

Jan.  10 

1.085 

1,504 

135 

Feb.  12 

LOO 

*  1,872 

123 

Jan.  21 

1.1 

1,586 

136 

Feb.  13 

LOO 

*1,464 

124 

Jan.  22 

1.16 

1,552 

137 

Feb.  14 

.95 

*l,a61 

*  Herschel  meter  No.  18. 
OPEN  KIVEB. 
[Method:  Price  oorrent  meter  No.  1.] 


188 

Apr. 

2 

1.09 

3.476 

Windnp. 

142 

Apr. 

6 

.96 

8,510 

Wind  up. 

139 

Apr. 

3 

.99 

8.539 

143 

-Apr. 

8 

.00 

8,363 

Do.*^ 

140 

Apr. 

4 

.95 

3,835 

144 

Apr. 

10 

.79 

8,269 

141 

Apr. 

6 

LO 

8,601 

[Method:  EUiB' current 


No.  21.] 


145 
146 
147 
148 
140 
150 
151 

152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
166 
166 
167 
168 
169 


Apr.  11 
Apr.  13 
Apr.  15 
Apr.  16 
Apr.  17 
Apr.  18 
Apr.  19 

Apr.  20 
Apr.  22 
Apr.  23 
Apr.  24 
Apr.  25 
Apr.  26 
Apr.  27 
Apr.  29 
Apr.  80 
May  1 
May  2 
May  3 
May  4 
May  0 
May  7 
May  8 
May  9 
May  11 


LOl 

3.945 

1.00 

8,460 

.9 

3,602 

.85 

8.515 

.a. 

3,389 

.825 

3,348 

.85 

3,445 

.81 

8,430 

.81 

3,531 

.9 

3,481 

.45 

2,867 

.45 

2,886 

.75 

3.311 

.85 

8.502 

L025 

4,000 

.875 

3,458 

.69 

3,184 

.77 

8,419 

.926 

8,590 

1.15 

3,936 

L55 

4,797 

L9 

5.184 

L925 

4,946 

2.11 

5,267 

2.64 

6,107 

Gusty  wind  up, 


Bising,  wind 

down. 
Wind  down. 
Do. 


Wind  up. 
Wind  up. 
Wind  down. 


Biror  rising. 
Wind   down 
river  falling. 


il70 

May  13 

2.4 

5.864 

1   171 

May  14 

2.16 

6,827 

172 

May  16 

L99 

6,188 

173 

May  16 

2.19 

6,281 

174 

May  17 

2.00 

6,040 

175 

May  18 

L96 

6,122 

176 

May  20 

L6 

4.682 

177 

May  23 

1.6 

*4,788 

178 

May  29 

L74 

*4,406 

179 

May  31 

L74 

*4.667 

180 

June    1 

L8 

*4,944 

181 

June   6 

8.00 

•6,781 

182 

June  12 

4.05 

t8,029 

188 

June  14 

4.4 

19.188 

1  184 

June  15 

4.52 

|9,001 

185 

June  17 

4.52 

1 0,687 

1  186 

June  18 

4.42 

18.900 

187 

June  19 

4.225 

|8,904 

188 

June  20 

4.00 

:8,207 

189 

June  21 

8.78 

t7,919 
:7,660 

'  190 

June  22 

3.528 

191 

June  24 

3.426 

17.592 
16,986 

1  192 

June  25 

8.376 

1  193 

June  26 

8.35 

17,100 

i  IM 

June  27 

8.86 

{7,082 

195 

June  28 

8.48 

|6,975 

196 

1 

June  29 

8.6 

:7,676 

Biver  rising. 
Biver  falling. 


Gale  down. 
Wind  down. 


*  Price  meter  No.  1. 


t  Herschel  meter  No.  12. 


t  Herschel  meter  No.  18. 


The  gaugings  were  made  by  observing  the  mid-depth  velocities  in 
sections  20  feet  apart.  In  open  sections  the  mean  velocity  was  taken 
as  95  per  cent,  and  in  sections  closed  by  ice  *  as  87^  per  cent  of  the  mid- 
depth  velocity. 


'  See  page  2104,  Annaal  Report,  Chief  of  Engineers,  189a 
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The  results  of  the  gaugings  are  interesting  and  valuable,  so  far  as 
they  go,  but  I  desire  to  repeat  the  recommendation  contained  in  pre- 
vious annual  reports  that  the  money  heretofore  allotted  and  made  avail- 
able for  gauging  has  been  inadequate  to  procure  the  information 
needed  for  a  correct  and  scientific  investigation  of  the  efifect  of  the 
reservoir  water  on  the  Mississippi  River.  It  is  imperative  that  this 
effect  shall  be  ascertained  and  established  beyond  question.  The 
knowledge  gained  would  be  of  use  not  only  in  connection  with  the  pres- 
ent reservoir  system  at  the  head  waters  of  the  Mississippi  Eiver,  but 
also  in  determining  the  value  of  reservoirs  as  a  means  of  improving 
rivers  in  general. 

It  is  recommended  that  Congress  be  asked  to  fix  the  amount  to  be 
annually  available  for  this  specific  work  and  to  extend  the  area  within 
which  gaugings  may  be  made  so  as  to  include  the  Mississippi  Eiver  and 
its  tributaries  between  St.  Paul,  Minn.,  and  the  reservoirs  at  head 
waters  of  the  Mississippi  Eiver. 

Amount  expended  during  the  fiscal  year  ending  June  30, 1895,  $500. 


Abstract  of  allotments. 


For  fiscal  year  ending  June  30, — 

1889 •$900.00 

1890 600.00 

1891 900.00 

900.00 


For  fiscal  year  ending  June  30,— 

1893 $500.00 

1894 500.00 

1895 500.00 

1896 .T....     500.00 


Money  statement 

July  1, 1894,  balance  unexpended 

Amount  allotted  for  fiscal  year  ending  June  30, 1895. . 


$21.93 
500.00 


June  30,  1895,  amount  expended  during  fiscal  year... 
Amount  allotted  for  fiscal  year  ending  June  30, 1896. 


521.93 
521.93 


500.00 


Itemized  statement  of  expenditures  during  the  fiscal  year  ending  June  SO,  1895. 


Date. 


1894. 
Aug.  31 
Oct      1 
Oct     6 
Oct    31 

1885. 
Jan.  3 
Jan.  24 
Mar.  13 
Mar.  22 
Mar.  26 
Mar.  20 
Mar.  26 


To  whom  i>aid. 


Sandry  persoDB 

do 

P.Federson 

Sundry  persona 

Miles  &Hale 

Minnesota  Engine  Works . 


Josenh  Both  well. . 
F.CMei 


[essing. 
American  Express  Co. 

Buff  ^Berger 

St.  Paul  Hardware  Co  . 


Total. 


For  what  paid. 


Pay  roll  for  Angnst,  1894 

Pay  roll  for  September,  1894. 

Repair  work 

Pay  roll  for  October,  1894 .... 


Okanite 

Kepair  work 

Ice  chisel 

Rubber  stamps . . 
Express  chiurges. 

Agates 

Hardware 


Amount. 


$185.00 

185.00 

1.00 

110. 00 

1.40 
V  2.35 
2.00 
2.85 
1.25 
&59 
.56 

500.00 


*Not  used. 
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Yg. 

SURVEYS  FOR  RESERVOIRS  AT  THE  SOURCES  OF  MISSISSIPPI,  ST.  CROIX, 
CHIPPEWA,  AND  WISCONSIN  RIVERS. 

I^othing  was  done  under  this  head  daring  the  past  fiscal  year,  no 
funds  having  been  available  for  such  work.  For  accoout  in  detail  of 
these  surveys  reference  is  made  to  pages  1507  and  1508,  Appendix  Y, 
Part  II,  Annual  Report  of  Chief  of  Engineers,  1886. 

It  has  been  demonstrated  that  the  reservoir  system  at  the  sources  of 
the  Mississippi  Eiver  increases  the  navigable  capacity  of  the  Mississippi 
Biver  at  St.  Paul  at  least  1  foot  during  low-water  seasons.  It  is  simply 
a  question  of  more  or  less  water  ooUected  as  to  whether  the  improve- 
ment shall  be  more  or  less  than  that.  More  water  must  of  necessity 
improve  a  river  for  navigable  purposes,  and  hence  I  think  it  advisable 
to  see  whether  the  great  collecting  capacity  of  the  watershed  of  the 
Grow  Wing  Eiver  can  not  be  added  to  the  present  supply  at  a  reason- 
able cost.  It  is  therefore  recommended  that  the  sum  of  $5,000  be 
expended  in  making  an  examination  and  survey  of  the  basin  of  Grow 
Wing  Eiver,  with  a  view  to  determine  whether  its  waters  can  be  added 
to  the  reservoir  system  at  a  reasonable  cost. 

It  is  to  be  particularly  noted  that  although  the  steamboat  navigation 
above  Minneapolis  is  at  present  insignificant,  the  time  is  pretty  sure  to 
come  when  it  will  be  important;  and, furthermore,  there  is  today  an 
enormous  commerce  upon  these  waters.  The  great  mass  of  floating 
logs  is  nothing  more  or  less  than  a  commercial  product  being  moved  to 
market  by  the  cheapest  known  form  of  transportation.  The  actual 
annual  tonnage  of  products  of  the  forest  thus  moved  to  market  is 
considerably  in  excess  of  1,000,000  tons,  and  the  tonnage  is  rapidly 
increasing. 

This  is  a  commerce  worthy  of  attention  and  consideration. 

Money  statement. 

(  Amount  (estimated)  required  for  completion  of  existing  project $50, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1897      5, 000. 00 
1  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Y  10. 


PRELIMINARY  EXAMINATION  OF  MINNESOTA  RIVER,  MINNESOTA,  WITH  A 
VIEW  TO  PROTECTING  THE  BANKS  OPPOSITE  THE  BOROUGH  OF  BELLE 
PLAINE  SO  AS  TO  PREVENT  THE  RIVER  FROM  CUTTING  THROUGH  THE 
NARROW  NECK  OF  LAND  AT  THAT  POINT,  AND  WITH  A  VIEW  OF  PRO- 
TECTING  THE  BANKS  AT  AND  NEAR  THE  CITY  OF  MANKATO. 

[Printed  in  HoaBO  Ex.  Doo.  No.  271,  Fifty-third  Congress,  third  session.] 

OFFIOK  OF  THE  CHIEF  OF  ENGINEERS, 

United  States  Army, 
Wdshingtony  D.  0.,  January  28, 1895. 
Sir:  I  have  tne  nonor  to  sabmit  the  accompanying  copy  of  report  of 
January  16,  1895,  by  Maj.  W.  A.  Jones,  Corps  of  Engineers,  of  the 
results  of  preliminary  examination  of  <^  Minnesota  Biver,  with  a  view 
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to  protectiDg  the  banks  opposite  the  borough  of  Belle  Plaine  bo  as  to 
prevent  the  river  from  cutting  through  the  narrow  neck  of  land  at  that 
X>oint9  and  with  a  view  of  protecting  the  banks  at  and  near  the  city  of 
Mankato,"  made  to  comply  with  provisions  of  the  river  and  harbor  act 
of  August  17, 1894. 

It  is  the  opinion  of  M%jor  Jones,  concurred  in  by  Col.  O.  M.  Poe, 
Corps  of  Engineers,  division  engineer,  and  by  this  office,  that  the  local- 
ities are  not  worthy  of  improvement  by  the  General  Government. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Oastsy, 


Brig.  Oen,j  Chief  of  Engineers. 


Hon.  D.  8.  Lamont, 

Secretary  of  War. 


report  of  maj.  w.  a.  jones,  oorps  of  enaineers. 

United  States  Enoineer  Office, 

8t.  Paulf  Jftnn.,  January  15j  1895. 
General  :  In  compliance  with  instructions  contained  in  Department 
letter  of  August  20, 1894, 1  have  the  honor  to  submit  report  of  a  pre- 
liminary examination  of  ^<  Minnesota  Biver,  with  a  view  to  protecting 
the  banks  opposite  the  borough  of  Belle  Plaine  so  as  to  prevent  the 
river  from  cutting  through  the  narrow  neck  of  land  at  that  point,  and 
with  a  view  to  protecting  the  banks  at  and  near  the  city  of  Mankato." 

BELLE  PLAINE. 

This  is  the  third  time  Congress  has  called  for  a  preliminary  examina- 
tion of  this  locality.  For  a  full  description  of  the  local  conditions 
attention  is  invited  to  rex>orts  of  Maj.  0.  J.  Allen,  Gorps  of  Engineers, 
published  in  Annual  Beport,  Chief  of  Engineers,  1881,  page  1831,  and 
1884,  page  1637. 

After  having  made  a  personal  examination,  I  concur  in  the  views  of 
that  oflBcer  that  this  locality  is  not  worthy  of  improvement  by  the  Gov- 
ernment because  there  is  no  present  or  prospective  navigation  of  the 
river. 

mankato. 

I  have  examined  this  locality  and  find  the  conditions  nearly  identical 
with  those  at  Belle  Plaine.  If  there  was  any  navigation  on  the  river 
it  might  be  deemed  advisable  to  protect  caving  banks  in  places  where 
a  good  channel  would  be  held  in  a  suitable  location  thereby,  but  there 
is  no  navigation  on  this  part  of  the  Minnesota  Biver  now,  and  the 
locality  is  not  considered  worthy  of  improvement. 
Very  respectfully,  your  obedient  servant, 

W.  A.  Jones, 
Major  J  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  oj  Engineers  J  U.S.A. 
(Through  Col.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer, 
Northwest  Division.) 
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[First  indonemeDt.] 

U.  S.  ENaiNEER  Office, 
Detroit^  Mich.^  January  22, 1895. 
BeBpectfdlly  forwarded  to  the  office  of  the  Chief  of  Engineers. 
I  concur  in  the  conclusions  reached  by  Major  Jones,  the  district 
engineer. 

O.  M.  POB, 

Colonelj  Corps  of  Engineers^  etc.. 
Division  Engineer^  Northwest  Division. 


Y   II. 


PRELIMINARY  EXAMINATION  OF  BIG  STONE  LAKE,  MINNESOTA,  WITH 
A  VIEW  TO  CONSTRUCTION  OF  RESERVOIRS. 

[Printed  in  Hooae  Ex.  Doo.  No.  256,  Flfty-thlrd  CongroM,  third  Besslon.] 

Office  of  the  Chief  of  Engiiteers, 

United  States  Army, 
Washingtonj  D.  C,  January  23 j  1895. 
Sir  :  I  have  the  honor  to  submit  the  accompanying  copy  of  report  of 
January  16,  1896,  by  Maj.  W.  A.  Jones,  Corps  of  Engineers,  of  the 
results  of  a  preliminary  examination  of  Big  Stone  Lake,  Minnesota, 
"  with  a  view  to  construction  of  reservoirs,''  made  to  comply  with  the 
provisions  of  the  river  and  harbor  act  of  August  17, 1894. 

Major  Jones  reports  that  this  improvement  is  legitimately  a  part  of 
the  project  creating  reservoirs  at  the  head  waters  of  the  Mississippi 
Kiver,  and,  for  the  reason  given,  considers  the  locality  worthy  of 
improvement.  The  division  engineer,  Col.  O.  M.  Poe,  Corps  of  Engi- 
neers, reports  that  in  his  opinion  ^^  Big  Stone  Lake,  with  a  view  to  the 
constiTiction  of  reservoirs,"  is  worthy  of  improvement  by  the  General 
Government. 

The  Board  of  Engineers,  in  a  report  of  May  24^  1887,  upon  the  subject 
of  reservoirs  at  head  waters  of  the  Mississippi  Biver  and  its  tributaries, 
made  after  an  exhaustive  inquiry,  uses  the  following  language:  ''The 
further  extension  of  the  system  of  improving  low- water  navigation  by 
reservoirs  in  this  region  is  not  recommended  by  the  Board."  (See 
Annual  Eeport  of  the  Chief  of  Engineers  for  1887,  Part  II,  pp.  1681- 
1693.) 

I  do  not  consider  the  work  now  proposed  an  improvement  worthy  to 
be  made  by  the  General  Government. 

Miyor  Jones  estimates  that  the  surveys  necessary  for  preparation  of 
plan  of  improvement,  with  estimates,  will  cost  $3,000. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.y  Chief  of  Engineers. 

Hon.  D.  S.  Lamont, 

Secretary  of  War. 
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bepobt  of  maj.  w.  a.  jones,  cobps  of  engineebs. 

United  States  Engineeb  Office, 

St.  Paulj  Minn.j  January  16j  1895. 

Genebax:  In  compliance  with  instructions  contained  in  Department 
letter  of  August  20, 1894, 1  have  the  honor  to  submit  report  of  a  pre- 
liminary examination  of  ^^Big  Stone  Lake,  with  a  view  to  construction 
of  reservoirs." 

The  utilization  of  Big  Stone  Lake  as  a  reservoir  for  storing  water  to 
apply  to  the  improvement  of  the  Mississippi  Biver  at  and  below  St. 
Paul,  Minn.,  involves  a  consideration  of  Lake  Traverse,  with  a  view  to 
uniting  the  two  lakes  into  one  reservoir.  These  two  lakes  are  located 
in  the  midst  of  a  great  prairie,  almost  exactly  upon  the  divide  between 
waters  flowing  south  via  Ghe  Minnesota  Biver  to  the  Gulf  of  Mexico 
and  those  flowing  north  via  the  Bed  Biver  of  the  Xorth  into  Hudson 
Bay.  They  lie  in  deep  basins,  about  150  feet  below  the  level  of  the 
prairie.  A  reservoir  can  be  created  here  whose  waters  could  be  dis- 
charged indifferently  in  either  direction. 

Big  Stone  Lake  is  on  the  main  runofi;  line  of  the  waters  of  the  Min- 
nesota Biver.  It  draws  from  the  watersheds  of  both  that  river  and  the 
Whetstone*  about  1,636  square  miles  in  extent.  It  is  about  25  miles 
long  and  from  1  to  2  miles  wide.  Low- water  area,  18  square  miles; 
average  low- water  depth,  about  10  feet  Its  banks  are  well  defined, 
and  the  narrow  valley  slopes  steeply  from  the  water's  edge  150  feet 
upwaib  to  the  prairie  level.  At  the  lower  end  the  valley  is  wholly 
marsh  and  meadow. 

A  low  strip  of  land  about  5  miles  across  separates  this  lake  from 
Lake  Traverse.  Located  upon  this  strip  is  the  flourishing  town  of 
Browns  Valley.  At  the  southern  extremity  the  large  towns  of  Orton- 
ville  and  Big  Stone  face  each  other  across  the  boundary  between  Min- 
nesota and  South  Dakota.  A  branch  of  the  Chicago,  Milwaukee  and 
St.  Paul  Kailroad  passes  through  Ortonville  from  the  south,  and,  reach-' 
ing  around  to  the  north,  crosses  the  Bois  de  Sioux  Biver  at  the  head  of 
Lake  Traverse.  A  branch  of  the  Great  IS'orthern  Bailroad  terminates 
at  Browns  Valley. 

The  Minnesota  Biver  enters  Browns  Valley  from  the  west,  near  the 
upper  end  of  Lake  Traverse,  and  continues  its  course  to  about  midway 
between  the  bluffs.  Here  it  turns  sharply  to  the  south,  and  enters  Big 
Stone  Lake.  At  its  point  of  entrance  into  the  valley  it  is  only  3  feet 
above  Lake  Traverse.  During  freshets  it  frequently  overflows  its 
banks  and  discharges  the  surplus  into  the  latter  lake.  During  spring 
freshets  Big  Stone  Lake  is  ordinarily  raised  from  5  to  10  feet  above  low 
water.  The  great  bulk  of  the  run-off  from  the  rainfall  in  this  locality 
escapes  during  the  months  of  May  and  June.  Thereafter  the  rainfall 
is  slight,  and  is  largely  absorbed  by  the  porous  soiL 

Lake  Traverse  is  about  30  miles  long,  with  topographical  conditions 
almost  identical  with  Big  Stone  Lake.  Its  low- water  level  is  7.2  feet 
higher,  with  a  range  to  high  water  of  about  4  feet.  The  drainage  area 
is  1,280  square  miles.  The  summit  of  the  valley  between  the  two  lakes  is 
about  10  feet  above  Lake  Traverse  and  17  feet  above  Big  Stone  Lake. 

The  Minnesota  and  Whetstone  rivers  are  subject  to  very  heavy  spring 
freshets,  and  if  these  were  held  back  in  a  large  reservoir  the  lower 
valley  would  not  only  be  largely  relieved  from  damage  by  floods,  but 
these  waters  could  be  utilized  for  navigation  later  in  the  season. 

By  making  a  cut  between  these  two  lakes  of  suf&cient  depth  to  bring 
their  waters  to  the  same  level  we  will  have  a  permanent  deep-water 
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transportation  line  60  mile»  in  extent,  from  the  foot  of  Big  Stone  Lake 
to  the  foot  of  Lake  Traverse.  The  whole  line  is  in  a  very  fertile  country, 
which  by  means  of  it  wouJd  be  afibrded  a  railroad  outlet  at  each 
extremity. 

By  converting  the  two  lakes  into  a  reservoir,  by  means  of  a  dam  at 
the  lower  extremity  of  each,  the  flood  waters  of  the  Upper  Minnesota, 
Whetstone,  and  Bois  de  Sioux  rivers  could  be  assembled  and  held  under 
control  for  delivery  during  low -water  seasons  upon  the  Mississippi 
Eiver  at  and  below  St.  Paul,  and  upon  the  Bed  Eiver  of  the  North, 
to  the  very  great  benefit  of  navigation. 

The  drainage  area  tributary  is  2,916  square  miles.  The  mean  annual 
rainfall  is  21.2  inches.  A  run-off  of  20  per  cent  would  furnish,  in  round 
numbers,  33,000,000,000  cubic  feet  for  storage.  This  is  largely  in  excess 
of  the  capacity  of  the  proposed  reservoir,  and  since  the  benefits  of 
ponded  water  upon  the  Mississippi  Eiver  are  very  great,  and  fully 
demonstrated  by  experience,  I  recommend  that  the  survey  in  this  case 
be  made  to  include  additional  storage  sites  below  Big  Stone  Lake  on 
the  Minnesota  Eiver  at  Lac  qui  Parle  and  Pomme  de  Terre.  Owing  to 
peculiarities  of  its  watershed,  the  rainfall  tributary  to  the  Minnesota 
Eiver  runs  off  with  a  gush  in  the  floods  of  May  and  June,  leaving  but 
a  scanty  sui)ply  of  water  thereafter. 

It  should  be  added  that  this  improvement  is  legitimately  a  part  of 
the  project  creating  reservoirs  at  headwaters  of  the  Mississippi  Eiver, 

For  the  foregoing  reasons,  I  consider  the  locality  worthy  of  improve- 
ment. The  sum  of  $3,000  will  be  required  to  make  the  necessary 
surveys. 

For  commercial  statistics  reference  is  made  to  the  inclosed  official 
statement  from  the  Ortonvtlle  Board  of  Trade.    Eeference  is  also  made 
to  statistics  of  commerce  on  Upper  Mississippi  Eiver. 
Very  respectfully,  your  obedient  servant, 

W.  A.  Jones, 
Major y  Corps  of  Engineers, 

Brig.  Gqu.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A. 

(Through  Col.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer, 
Northwest  Division.) 

[First  indorsement.] 

U.  S.  Engineee  Office, 
Detroity  Mich.,  January  18j  1895. 
EespectfuUy  forwarded  to  the  office  of  the  Chief  of  Engineers. 
As  a  part  of  the  reservoir  system  for  the  Mississippi  Eiver,  already 
approved,  "Big  Stone  Lake,  with  a  view  to  the  construction  of  reser- 
voirs,'^ is,  in  my  opinion,  worthy  of  improvement  by  the  General  Gov- 
ernment.   Although  Lake  Traverse  is  not  included  by  name  in  the  act 
of  Congress,  yet  its  relations  to  Big  Stone  Lake  are  such  that  it  must 
necessarily  be  included  in  any  survey  and  examination  of  the  latter, 
with  a  view  to  the  formation  of  a  reservoir.    It  is  more  doubtful  iu 
regard  to  surveys  and  examinations  of  Minnesota  Eiver  below  Big 
Stone  Lake,  but  it  is  very  desirable  that  they  be  included  in  case  the 
law  will  permit. 
The  estimate  of  cost  is  approved. 

O.  M.  PoE, 
Colonel,  Corps  of  Engineers,  etc.^ 
Division  Engineer,  Northwest  Division. 
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STATEMBirr  OF  THE  ORTONVILLK  BOARD  OF  TR4JDB. 

Obtokville,  Minn.,  January  S,  1896, 

Sib:  The  committee  appointed  by  onr  board  of  trade  to  investigate  and  report 
past,  present,  and  prospective  commerce  on  Lakes  Big  Stone  and  Traverse,  and  the 
shipments  from  Ortonville,  Minn.,  and  Big  Stone  City,  S.  Dak.,  for  1893  (both  towns 
at  the  foot  of  Big  Stone  Lake),  reports  as  follows: 

ShipmentB  of  wheat,  510  cars:  nax,  5  cars ;  potatoes  and  onions,  18  cars ;  granite, 
600  cars;  live  stock,  15  oars.  Keceived,  155  cars  of  coal.  Freight  paid  by  14  hrms 
at  Ortonville  alone  amounts  to  $19,700.  Big  Stone  City  and  other  small  firms  will 
add  $10,000  more. 

As  to  the  commerce  on  the  lakes  the  committee  finds  that  in  1884  the  Chicago, 
Milwaukee  and  St.  Panl  operated  a  steamboat  on  Big  Stone  that  brought  into  Orton- 
ville for  shipment  75,000  bushels  of  wheat.    This  boat  was  destroyed  oy  fire. 

The  committee  finds  that  there  are  256,000  acres  witjiin  5  miles  of  the  shore  line 
of  Big  Stone  Lake,  and  192,000  of  Lake  Traverse,  making  a  total  of  448,000  acres, 
capable  of  producing  2,009,000  bushels  of  wheat,  1,000,000  bushels  of  flax,  and 
500,000  of  coarse  flprain.  In  addition  to  the  above  we  have  set  aside  the  fertile  valley 
bordering  on  the  lakes,  capable  of  producing  large  quantities  of  vegetable,  poultry, 
and  dairy  products  for  shipment  to  the  markets  of  the  country. 

Bespectmlly  submitted. 

S.   H.   SCHOLBBRG, 

Seoretary  Board  of  Trade, 
W.  A.  Jones, 

Major,  United  States  Army, 


Yl2. 


PRELIMINARY  EXAMINATION  OF  RED  LAKE  RIVER,  MINNESOTA,  WITH 
THE  VIEW  OF  IMiPROVING  RED  LAKE  RIVER  FROM  THIEF  RIVER  FALLS 
TO  THE  RED  LAKE. 

United  States  Engineer  Office, 

St.  Pauly  Minn.j  February  26, 1895. 

General:  I  have  the  honor  to  make  the  following  report  of  a  pre- 
liminary examination  of  "  Bed  Lake  River,  Minnesota,  with  the  view  of 
improving  Red  Lake  River  from  Thief  River  Falls  to  the  Red  Lake." 

This  locality  is  considered  worthy  of  improvement  for  the  following 
reasons: 

Red  Lake  River  is  the  drainage  oatlet  of  Red  Lake  and  the  country 
tributary  thereto.  From  Thief  River  Falls  up  to  High  Landing,  a  dis- 
tance by  river  of  34.67  miles  (air  line  about  20  miles),  there  is  a  fall  of 
38.67  feet.  From  this  point  to  Red  Lake,  a  distance  of  about  24  miles 
in  an  air  line  and  approximately  50  miles  by  river,  the  fall  is  slight, 
and  but  little  will  be  necessary  to  enable  boats  drawing  3  feet  to  navi- 
gate. Red  Lake  is  composed  of  two  large  lakes  connected  by  a  narrow 
thoroughfare.    The  two  lakes  are  each  about  25  miles  long. 

The  water  transportation  line  which  may  be  opened  by  this  improve- 
ment is  therefore  comprised  in  three  reaches : 

1.  Red  Lake,  50  miles  long. 

2.  Red  Lake  River  from  Red  Lake  to  High  Landing. 

3.  Red  Lake  River  from  High  Landing  to  Thief  River  Falls. 

The  Red  Lake  reach  is  navigable  without  further  improvement.  The 
river  from  the  lake  to  High  Landing  is  navigable  without  improvement 
excepting  a  small  bar  in  the  lake  and  river  at  the  outlet.  This  can  be 
cleared  out  at  a  nominal  expense. 

The  river  between  High  Landing  and  Thief  River  Falls  is  navigable 
except  during  low  stages.  The  obstructions  are  bowlders,  single  and 
en  masse.    They  can  be  removed  in  the  winter  season  at  a  low  cost 
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SO  as  to  make  a  channel  of  3  feet  depth  at  low  stages  which  steamboats 
can  navigate. 

The  transportation  line  which  it  is  sought  tp  improve  lies  in  a  coaa- 
try  very  fertile,  but  mostly  unsettled  on  account  of  having  no  trans- 
IK)rtation  outlet.  It  extends  from  the  prairie  of  the  Red  River  Valley 
into  the  heart  of  the  great  Minnesota  forest.  Estimating  a  belt  5  miles 
wide  on  each  side  as  normally  tributary,  we  will  have  an  area  of  940 
square  miles  from  which  the  commerce  will  be  drawn. 

The  Bed  Lake  Indian  Agency  would  be  supplied  by  this  line,  saving 
the  Government  considerable  in  the  way  of  wagon  transportation  over 
a  Une  75  miles  long. 

Two  or  three  small  steamers  have  been  engaged  in  traffic  between 
Thief  Biver  Falls  and*  points  on  Bed  Lake  during  high  stages,  but  I 
am  unable  to  state  the  volume  of  business  done  by  them. 

A  map  of  the  locality  is  herewith. 

At  Thief  Biver  Falls  connection  is  made  with  the  Great  Northern 
Bailroad  system. 

Very  respectfully,  your  obedient  servant, 

W.  A.  Jones, 
Major  J  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  JEJngineers,  U.  S.  A. 

(Through  Ool.  O.  M.  Foe,  Corps  of  Engineers,  Division  Engineer, 
Northwest  Division.) 

[First  indonement.] 

U.  8.  Engoeee  Opfioe, 
Detroit  J  Mich.j  February  28  j  1895. 

Bespectftdly  forwarded  to  the  office  of  the  Chief  of  Engineers. 
To  the  extent  proposed  in  this  report  I  concur  in  the  opinion  of  the 
district  engineer  that  the  locality  is  worthy  of  improvement  by  the 
General  Government. 

O.  M.  Foe, 
Colonel^  Corps  of  Engineers^etc,^ 
Division  Engineer ^  Northwest  Division. 
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IMPROVEMENT  OF  MISSOURI  RIVER  AT  AND  ABOVE  SIOUX  CITY,  IOWA, 
AND  OF  YELLOWSTONE  RIVER,  MONTANA  AND  NORTH  DAKOTA. 


BEPOBT  OF  CAPT.  H.  F.  HODGES,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1896,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVICMKNTS. 


Missouri  River  between  Stabbs  Ferry, 
Montana,  and  lower  limits  of  Sioox 
City,  Iowa. 

Removal  of  snags  and  other  obstruc- 
tions in  Missouri  River  above  Sioux 
City,  Iowa. 


3.  Yellowstone  River,  Montana  and  North 
Dakota. 


1 

EXAMINATIONS. 


4.  Nebraska  side  of  Missouri  River  oppo-  I  5.  Tongue  River,  Montana, 
site  Sioux  City,  Iowa.  I 


United  States  Engineer  Office, 

8iofix  City,  Iowa,  July  10, 1895. 
General  :  I  have  the  honor  to  transmit  herewith  the  annual  reports 
for  the  works  under  my  charge  during  the  fiscal  year  ending  June  ^, 
1895. 

Very  respectfully,  your  obedient  servant, 

H.  P.  HoDaES, 
Captain,  Corps  of  Engineers. 
Brig.  Gen.  Wm.  P.  Craighill, 

Chief  of  Engineers,  U.  8.  A. 


Zi. 

IMPROVEMENT  OP  UPPER  MISSOURI  RIVER  BETWEEN  STUBBS  FERRY. 
IN  MONTANA,  AND  THE  LOWER  LIMITS  OF  SIOUX  CITY,  IOWA. 

Prior  to  August  17, 1894,  the  improvement  of  the  upper  Missouri 
Biver  was  confined  to  the  distance  of  1,480  miles  lying  between  Sioux 
City  and  Fort  Benton.    By  the  river  and  harbor  acj;  of  the  above  date 
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the  limits  of  improvement  were  extended  to  include  the  distance  of  180 
miles  lying  between  Fort  Benton  and  Stubbs  Ferry. 


APPROPRIATIONS. 


Including  the  sum  of  $40,000,  which  has  been  allotted  to  bank  pro- 
tection at  Sioux  City  from  the  appropriation  of  1895  for  improving  Mis- 
souri Eiver  from  mouth  to  Sioux  City,  the  appropriations  and  allotments 
for  the  upper  Missouri  River  have  been  as  follows: 


1876 $20,000 

1878 42,500 

1879 60,000 

1880 43,000 

1881 66,000 

1882 115,000 

1884 140,000 


1886 $60,000 

1888* 200,000 

1890 300,000 

1892 150,000 

1894 110,000 

1895t 40,000 


In  addition  to  the  above-specified  amounts,  a  sum  of  about  $60,000 
from  the  appropriations  for  the  survey  of  the  river  from  Fort  Benton 
to  the  mouth  was  spent  on  the  part  above  Sioux  City. 

OPERATIONS. 

From  Stubbs  Ferry  to  Great  Falls. — This  reach  is  131  miles  long.  At 
the  beginning  of  the  year  it  was  practically  in  its  original  condition. 
No  work  had  been  done  on  it  since  1883.  Prior  to  that  time  a  small 
amount  of  work  had  been  done  at  Beartooth  Shoal  and  Eapids  and  at 
Half  breed  Eapids. 

From  Stubbs  Ferry  to  a  rapid  just  below  Cascade  the  slope  of  the 
river  is  very  great,  averaging  3.73  feet  per  mile  for  the  distance  of  77 
miles.  In  one  stretch,  2  miles  long,  the  total  fall  is  19  feet,  and  there 
are  many  places  where  for  short  distances  the  slope  exceeds  9^  feet  to 
the  mile.  The  steepest  slope  is  at  Half  breed  Eapids,  where  for  about 
half  a  mile  it  is  18.16  feet  to  the  mile.  The  low-water  depth  generally 
exceeds  2^  feet.  It  is  less  than  that  at  fifteen  places.  In  addition  to 
the  steepness  of  the  slope,  the  channel  is  frequently  obstructed  by 
bowlders. 

From  the  Cascade  rapids  to  the  town  of  Oreat  Falls  the  river  has  a 
very  gentle  slope,  averaging  0.52  feet  to  the  mile  for  the  total  distance 
of  54  miles.  This  stretch  is  called  the  Long  Pool.  The  channel  is  gen- 
erally more  than  3  feet  deep  at  low  water,  but  is  obstructed  as  follows: 

At  Thurmans  Bar,  37.6  miles  above  Great  Falls,  by  a  sandy  shoal 
with  low- water  depth  of  2  feet. 

At  Giifiin's  Bar,  13  miles  above  Great  Falls,  by  a  sandy  shoal  with 
low- water  depth  of  1.8  feet. 

At  Westcott  Island,  9  miles  above  Great  Falls,  by  a  sandy  shoalwith 
low- water  depth  of  1.6  feet. 

At  Fox  Island,  5.1  miles  above  Great  Falls,  by  a  sandy  shoal  with 
low- water  depth  of  2.5  feet. 

At  Whitebear  and  Wickners  islands,  4  miles  above  Great  Falls,  by 
a  sandy  shoal  with  low- water  depth  of  2.5  teet. 

At  Great  Falls  Island,  2  miles  above  Great  Falls,  by  the  piers  of  an 
;  old  log  boom  and  by  a  sandy  shoal  which  makes  the  channel  difficult 
.to  run,  although  a  depth  of  3  feet  or  more  can  be  found  at  low  water. 

*  Allotment  from  general  appropriation  for  the  improYement  of  the  river  from  Fort 
Benton  to  the  month. 

t  Allotment  from  the  sundry  civil  appropriation  for  improving  Missouri  River  from 
mouth  to  Sioux  City. 
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The  project  for  this  reach  contemplates  the  constmction  of  a  small 
plant,  the  removal  of  obstructions,  and  the  contraction  of  the  water- 
way to  give  an  available  low- water  depth  of  2J  feet  from  Stubbs  Ferry- 
to  Cascade,  and  of  3  feet  from  Cascade  to  Great  Falls.  The  total  esti- 
mated cost  is  $165,812.50,  with  an  annual  maintenance  charge  of  $4,500. 

During  the  fiscal  year  ending  June  30, 1896,  work  was  li^gun  under 
an  allotment  of  $20,000  from  the  appropriation  for  improving  the 
upper  Missouri  Biver,  in  the  river  and  harbor  act  of  August  17, 1894, 
The  obstructions  were  first  surveyed  in  the  autumn  of  1894,  A  small 
plant  was  constructed  during  the  winter,  and  field  work  was  begun  in 
the  spring. 

As  results  of  this  work  the  piers  obstructing  the  channel  at  Great 
Fells  Island  have  been  removed,  the  chutes  in  rear  of  Whitebear  and 
Wickners  islands  have  been  closed  by  dams,  and  spur  dikes  have  been 
built  out  from  the  point  of  each  of  these  islands,  to  contract  the  chan- 
nel and  increase  the  depth  on  the  bar.  A  third'  dike,  projecting  from 
the  bank  above  Wickners  Island,  is  contemplated;  but  it  is  hoped 
from  present  indications  to  obtain  the  necessary  depth  without  con- 
structing it. 

Work  has  also  been  begun  on  the  dam  to  close  the  chute  in  rear  of 
Fox  Island.  Three  spur  dikes,  extending  from  the  bank  opposite  the 
island,  form  part  of  the  project  at  this  locality.  They  have  not  yet 
been  begun. 

A  map  is  herewith,  showing  the  completed  and  projected  works  at 
the  two  places  named.  The  dams  and  dikes  are  built  of  alternate 
layers  of  mattresses  and  stone.  The  mattresses  are  made  of  brush  fas- 
cines bound  together  by  poles  and  wire.  The  dikes  are  provided  with 
a  T   .ead  at  the  river  end. 

The  materials  have  been  found  in  the  immediate  vicinity  of  the  work, 
the  privileges  of  quarrying  and  cutting  brush  having  been  obtained 
without  charge. 

A  total  of  439  cords  of  brush  and  2,048  cubic  yards  of  stone  has 
been  built  into  the  work.  The  total  expenditures  during  the  year  have 
been  $9,164.90. 

The  work  has  been  done  by  hire  of  labor  and  purchase  of  material, 
and  has  been  under  the  local  charge  of  Mr.  E.  D.  Vincent,  assistant 
engineer,  whose  report  is  appended. 

Great  Falls  to  Fort  Benton, — This  reach  is  49  miles  long.  At  the 
beginning  of  the  year  it  was  in  its  natural  condition.  It  is  almost  a 
continuous  rapid  and  is  not  susceptible  of  open-river  improvement. 
No  work  lias  been  done  on  it  nor  is  any  projected. 

Fort  Benton  to  Carroll. — ^The  approved  project  for  this  reach  of  172 
miles  contemplates  the  removal  of  obstructions  and  the  contraction  of 
the  waterway  by  dams  and  dikes  to  produce  a  better  low-water  naviga- 
tion than  naturally  existed.    The  estimated  cost  is  $720,345.46.* 

At  the  beginning  of  the  year  the  condition  was  the  same  as  described 
ii)  the  last  Annual  Keport.  The  dams  and  dikes  constructed  during 
the  years  1877  to  1881  have  suffered  considerably  since  put  in  place, 
and  the  channels  which  were  dredged  have  not  remained  open.  No 
work  was  done  during  the  year,  navigation  having  ceased. 

The  balance  of  $7,801.82  remaining  unexpended  of  the  allotments  for 
work  on  this  reach  of  the  river  was  transferred  to  the  allotment  for 
removing  obstructions  and  used  in  the  maintenance  of  the  sniag  boats. 

*  Including  the  cost  of  works  executed  before  the  completion  of  the  present  project. 
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From  Carroll  to  Sioux  City. — ^The  project  for  this  reach  of  1,308  miles 
contemplates  a  number  of  works,  as  follows: 

At  Bismarck  Harhor. — ^The  complete  rectification  of  the  river  at  this 
place  would  require  the  contraction  of  the  channel  to  suitable  width 
and  the  protection  of  the  banks  from  Bockhaven,  5  miles  above  Bis- 
marck, to  Fort  Lincoln,  5  miles  below.  Between  these  iK)ints  the  chan- 
nel is  changeable  and  the  banks  liable  to  erosion. 

By  the  river  and  harbor  act  of  August  17,  1894,  an  amount  of 
t40,000  was  allotted  to  the  '^  protection  of  Bismarck  Harbor  and  the 
rectification  of  the  river  by  works  to  prevent  the  river  fiom  eroding 
the  bank  and  cutting  a  new  channel  at  or  near  that  poinf  The 
work  projected  with  this  sum  is  the  commencement  of  a  group  of  eight 
spur  dikes  on  the  right  bank  of  the  river  to  check  the  tendency  to  cut 
the  bank  about  three-fourths  of  a  mile  above  the  bridge  of  the  North- 
em  Pacific  Bailroad.  It  was  estimated  that  six  of  the  dikes  could  be 
finished. 

This  work  is  only  a  small  part  of  that  necessary  for  the  complete  rec- 
tification as  outlined  above.  The  approval  of  the  Department  extends 
only  to  the  work  to  be  done  with  the  funds  already  appropriated. 

The  dikes  are  of  the  type  to  be  described  in  the  report  of  the  work 
at  Sioux  Oity,  differing  from  the  latter  only  in  the  construction  of  the 
foot  mat,  which  is  not  woven,  but  made  of  three  layers  of  brush  4  inches 
thick,  lying  at  right  angles  to  each  other  and  securely  clamped  between 
frames  of  scantling. 

At  the  beginning  of  the  fiscal  year  the  river  in  this  vicinity  was  in 
its  natural  condition.  The  work  of  improvement  was  not  authorized 
by  the  War  Department  until  February  26, 1895.  It  was  then  too  late 
to  undertake  any  construction  until  after  the  summer  flood. 

During  the  fiscal  year  the  plant  necessary  for  the  work,  including  a 
scow  equipped  with  a  Vulcan  steam  pile  hammer,  has  been  constructed 
and  the  dike  material  purchased.  The  lumber  and  piles  are  of  Oregon 
fir  and  were  bought,  respectively,  from  Inman,  Poulsen  &  Co.,  of  Port- 
land, Oreg.,  and  Charles  King,  of  Tacoma,  Wash.  The  brush  was  cut 
in  the  neighborhood  and  piled  in  readiness. 

The  stone,  consisting  of  7,000  cubic  yards,  was  offered  by  the  North- 
em  Pacific  Bailway  Company  fr*om  a  pile  which  it  had  hauled  and 
stored  on  the  bank. 

The  actual  dike  construction  was  begun  in  June,  1894.  Two  mat- 
tresses were  built. 

The  work  has  been  done  by  hire  of  labor  and  is  under  the  local 
charge  of  Mr.  H.  C.  Oould,  assistant  engineer,  whose  report  is  here- 
with.   The  expenditures  during  the  fiscal  year  have  been  $6,496.43. 

At  Pierre  and  Fort  Pierre. — ^At  the  beginning  of  the  fiscal  year  the 
river  at  this  locality  was  in  its  natural  condition.  The  steamboat  land- 
ing at  Pierre  had  silted  up  until  it  had  become  inconvenient  and  dan- 
gerous at  low  water  and  the  bank  was  cutting  in  places. 

To  restore  the  landing  and  properly  direct  the  channel  along  the 
town  front  would  require  the  contraction  of  the  low- water  flow  by  dikes 
and  revetments  for  a  distance  of  about  7  miles. 

The  river  and  harbor  act  of  August  17,  1894,  allotted  $40,000  to 
the  ^<  rectification  of  the  river  at  Pierre  and  Fort  Pierre."  Witli  this 
sum  it  was  proposed  to  construct  a  group  of  five  dikes  and  a  dam  across 
the  chute  in  rear  of  Marion  Island  and  to  begin  work  on  a  group  of  dikes 
on  the  Pierre  side.  It  is  thought  that  one  of  the  latter  can  be  finished. 
These  works  form  part  of  a  general  scheme  of  rectification  by  which  it 
is  intended  to  confine  the  low-water  flow  of  the  river  to  a  channel  700 
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feet  wide  with  suitable  direction  and  landing  places.  Only  the  portion 
to  be  executed  with  the  funds  now  available  has  yet  been  approved. 

The  dikes  are  i>ermeable  pile  dikes  with  foot  mats  of  the  same  con- 
struction as  those  used  in  the  work  at  Bismarck  Harbor.  The  dam  is 
constructed  of  brush  cribs  weighted  with  stone. 

During  the  year  endiug  June  30, 1895,  the  material  for  the  works 
and  for  the  plant  was  purchased  and  the  plant  constructed.  The  stone 
was  bought  under  formal  contract  with  Cyrus  B.  Ingham,  of  Pierre, 
S.  Dak.,  and  was  furnished  promptly  and  satisfactorily.  The  lumber 
for  dikes  and  plant  was  ordered  under  formal  contract  with  James  H. 
Owen,  of  Pierre,  S.  Dak.,  which  should  have  been  completed  on  March 
1,  1895,  but  was  extendea  until  June  1,  1895.  After  many  vexatious 
delays  about  92,000  feet  of  the  lumber  called  for  was  furnished  and  a 
great  deal  offered  and  rejected  on  inspection.  To  avoid  further  delay 
to  the  work  the  remainder  of  the  lumber  was  purchased  in  open 
market. 

The  piling  for  the  dikes  was  purchased  from  E.  E.  BuUens,  of  Kan- 
sas City,  Mo.,  and  was  delivered  in  time  and  of  satisfactory  quality. 

The  necessary  hardware  for  the  plant  and  dikes  was  purchased  of 
various  dealers. 

A  plant  consisting  of  the  necessary  barges  and  a  pile-driving  scow 
equipped  with  a  Vulcan  steam  hammer  was  constructed  and  equipped. 

The  dam  in  rear  of  Marion  Island  was  begun  and  about  three-fourths 
completed. 

A  total  amount  of  3,371  cubic  yards  of  stone,  153,000  feet,  B.  M.,  of 
lumber,  and  386  piles  have  been  purchased  Or  ordered. 

The  work  has  been  done  by  hire  of  labor  and  is  under  the  local 
charge  of  Mr.  W.  G.Price,  assistant  engineer,  whose  detailed  report  is 
herewith. 

At  Sioux  City, — At  the  beginning  of  the  fiscal  year  the  work  which 
had  been  done  in  this  locality  consisted  of  a  small  amount  of  mattress 
and  dike  work,  suspended  in  1882,  and  a  group  of  nine  spur  dikes  of 
screened  piling  placed  in  a  pocket  of  the  Iowa  bank  opposite  the  main 
part  of  Sioux  City  to  check  a  dangerous  erosion.  These  dikes  were 
built  in  1889  by  the  Missouri  Kiver  Commission. 

The  group  had  fulfilled  its  purpose  admirably,  having  caused  a  fill 
reaching  above  high  water  of  an  ordinary  flood.  The  accretions  had, 
however,  not  filled  out  to  the  extreme  ends  of  the  dikes,  which  are  left 
exposed  to  the  ice  and  drift  brought  down  by  the  current.  Being  unpro- 
tected by  T  heads  or  buttresses,  they  had  suffered  to  some  extent,  a 
few  bents  of  piles  having  washed  out.  In  addition,  the  river  had 
begun  to  cut  in  above  the  whole  group  and  threatened  its  ultimate 
destruction,  though  the  danger  was  not  immediate. 

Fo  other  works  had  ever  been  constructed  by  the  Government  along 
the  Sioux  City  front. 

The  river  at  and  above  the  city  is  wide  and  has  no  fixed  channel.  It 
has  attacked  the  bank  on  the  Iowa  side  at  a  place  about  one  mile  and 
a  half  above  the  group  of  dikes  already  mentioned  and  has  cut  the 
Nebraska  bank  very  seriously  along  the  front  of  the  town  of  South 
Sioux  City.  For  all  but  about  4,000  yards  of  the  part  attacked  the 
latter  bank  has  been  protected  by  a  mattress  revetment  constructed  by 
the  railroad  and  bridge  interests^ 

The  complete  rectification  of  the  river  in  this  vicinity  would  require 
the  contraction  of  the  channel  to  a  suitable  width  for  a  distance  of 
about  6  miles  by  spur  dikes  supplemented  by  mattress  revetments. 

The  funds  available  for  this  work  during  the  year  ending  June  30, 
1895,  were  provided  by  a  sum  of  $10,000  from  the  river  and  harbor 
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appropriation  of  August  17, 1894,  for  improving  upper  MifiBonri  River, 
allotted  to  the  protection  and  completion  of  the  works  at  Sioux  City; 
and  a  sum  of  $40,000  from  the  sundry  civil  appropriation  of  March 
2,  1895,  for  improving  Missouri  Biver  from  its  mouth  to  Sioux  City, 
allotted  to  the  protection  of  the  banks  of  the  Missouri  River  in  front 
of  Sioux  City  and  on  the  Iowa  side. 

With  the  first  allotment  of  $10,000  the  work  projected  was  the  con- 
struction of  two  spur  dikes  immediately  above  the  old  system  to  stop 
the  cutting  which  was  beginning  there,  and  the  protection  of  the  ends 
of  the  old  dikes  by  T  he^s  so  f^r  as  the  funds  should  permit  It  was 
estimated  that  the  two  new  dikes  and  one  T  head  could  be  constructed. 

During  the  winter  the  materials  were  collected  and  a  small  tender 
was  put  in  repair.  Contract  was  made  with  George  Adgate,  of  Sioux 
City,  Iowa,  and  with  Frank  D.  Halm,  of  Jasper,  Minn.,  for  the  neces- 
sary broken  stone;  with  Gk)odrich  &  Robson,  of  Sioux  City,  Iowa,  for 
furnishing  and  driving  piles ;  and  informal  agreements  with  various  per- 
sons for  ^rnishing  brush,  hardware,  and  miscellaneous  articles.  F.  D. 
Halm  failed  to  fulfill  his  contract,  which  was  carried  out  by  his  bonds- 
men at  the  specified  rate.  The  remaining  contracts  were  completed 
on  time  and  satisfactorily. 

The  work  of  construction  was  begun  as  early  in  the  spring  as  the  con- 
dition of  the  river  would  permit,  and  was  finished  in  May.  1895.  The 
two  new  dikes  and  two  T  heads  for  the  old  gi*onp  were  built  before  the 
funds  were  exhausted. 

The  construction  and  location  of  the  dikes  is  shown  on  the  accompa- 
nying drawings.  In  executing  the  work  the  foot  mat,  which  is  woven 
of  brush,  was  first  made  and  sunk  in  position  by  a  small  amount  of  rock. 
The  piles  were  then  driven  through  it  The  remainder  of  the  stone  was 
subsequently  thrown  on,  and  the  dikes  waled,  braced,  and  screened  with 
poles  placed  about  four  inches  apart  in  the  clear.  One  thousand  eight 
hundred  cubic  yards  of  stone,  126  white  oak  piles,  8,500  feet,  B.  M.,  of 
pine  lumber,  and  444  cords  of  brush  were  used. 

The  piles  were  furnished  and  driven  by  contract.  The  remainder  of 
the  work  was  done  by  hired  labor. 

The  dikes  aiid  T  heads  have  not  been  in  place  long  enough  to  give  any 
indication  of  their  stability.  They  have  already  caused  accretions  to 
form,  reaching  well  above  low  water,  and  extending  100  feet  or  more 
below  the  ends  of  the  heads.  It  is  hoped  that  in  the  course  of  a  few 
seasons  they  will  build  out  the  bank  nearly  to  their  extremities. 

The  cost  of  this  work  was  $10,000. 

The  project  for  the  expenditure  of  the  allotment  of  $40,000  fh)m  the 
sundry  civil  act  of  1895  contemplates  the  construction  of  spur  dikes  at 
the  cutting  bluff,  one  and  one-half  miles  above  the  old  work.  Twenty 
dikes  are  projected,  spaced  from  200  to  300  feet  apart,  and  varying  from 
100  to  500  feet  long.  The  construction  of  the  dikes  is  the  same  as  that 
in  the  work  lower  down.  The  available  funds  are  estimated  to  be  suffi- 
cient for  the  first  15  dikes. 

The  work  was  not  undertaken  early  enough  to  x>ermit  beginning  the 
construction  before  the  subsidence  of  the  summer's  flood.  The  piles 
have  been  ordered  from  The  McLeod  Lumber  Company,  of  St.  Louis, 
Mo.,  and  the  St.  Paul  Timber  and  Supply  Company,  of  St.  Paul,  Minn. 
The  lumber  has  been  bought  from  the  Capital  Lumbering  Company,  of 
Winlock,  Wash.,  and  the  stone  from  Fowler  &  Pay,  of  Mankato, 
Minn.,  and  from  George  Adgate,  of  Sioux  City,  Iowa.  In  all  these  pur- 
chases advantage  has  been  taken  of  the  land-grant  rates  for  freight 
shipment,  the  prices  of  the  delivered  materials  being  considerably 
reduced  thereby. 
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To  avoid  the  neeessity  of  equipping  a  pile  driver,  the  piles  are  to  be 
sank  by  contract.  The  remainder  of  the  work  is  to  be  done  by  hired 
labor,  as  in  the  work  lower  down. 

The  total  snm  of  $884.75  has  been  expended  daring  the  fiscal  year 
from  the  sundry  civil  allotment. 

The  entire  work  at  Sioux  City  has  been  under  the  local  charge  of  Mr. 
F.  M.  Tower,  assistant  engineer,  whose  report  is  appended. 

Ice  harbors. — Funds  for  the  construction  of  two  ice  harbors  were  pro- 
vided by  the  river  and  harbor  act  of  September  19, 1890.  One  of  these 
is  located  at  Bock  Haven,  N.  Dak.  The  project  contemplates  the  acquisi- 
tion of  a  strip  of  land  1  mile  long  on  the  right  bank  of  the  river,  at  a 
place  where  the  natural  configuration  of  the  river  bank  causes  the  ice 
to  run  clear  of  the  latter;  grading  the  bank  on  a  smooth  slope  to  the 
low-water  mark;  constructing  a  bank  or  levee  at  the  top  of  the  graded 
slox)e,  the  upper  surface  to  be  above  high  water;  planting  mooring 
posts;  forming  the  upper  end  of  the  levee  into  a  projecting  spur  dike; 
constructing  an  incline  for  hauling  out  vessels  at  the  lower  end,  and 
dredging  or  sluicing  to  a  low-water  depth  of  4  feet  along  the  front. 
An  allotment  of  $35,000  from  the  appropriation  of  1890  was  made  to 
cover  the  expenses  of  construction. 

At  the  beginning  of  the  fiscal  year,  title  to  about  half  the  land  had 
been  obtained  and  the  levee  constructed  for  about  one-fourth  of  the 
total  projected  distance.  The  mooring  posts  had  been  obtained  and 
placed. 

During  the  year  ending  June  30, 1895,  the  work  on  the  land  already 
acquired  by  the  Government  was  finished  and  the  title  to  the  remainder 
was  acquired.  Operations  were  necessarily  suA])ended  during  the  winter 
and  will  be  resumed  after  the  subsidence  of  the  summer  flood. 

The  work  has  been  done  by  hired  labor,  and  has  been  under  the  local 
charge  of  Mr.  H.  G.  Gould,  assistant  engineer. 

The  exx)enditure  during  the  year  has  been  $16,112.89. 

The  second  of  the  two  ice  harbors  has  been  located  on  the  South 
Dakota  bank  of  the  Big  Sioux  Eiver,  near  its  mouth.  The  project 
contemplates  raising  a  levee  above  high  water,  planting  mooring  posts, 
grading  the  bank,  and  making  an  incline  for  hauling  out  boats.  The 
estimated  cost  is  $9,000. 

At  the  close  of  the  last  fiscal  year  the  site  had  been  surveyed,  and 
operations  suspended  pending  the  cession  of  jurisdiction  by  the  State 
of  South  Dakota. 

During  the  year  ending  June  30, 1895,  jurisdiction  has  been  ceeded 
by  the  State,  and  negotiations  for  the  purchase  of  the  land  has  been 
in  progress. 

]No  expenditures  have  yet  been  made  from  the  allotment  for  con- 
struction. 

Biver  survey. — ^The  project  for  the  work  contemplates  the  completion 
of  a  detailed  survey  from  Fort  Benton  to  Sioux  City. 

Two  series  of  maps  are  plotted.  The  first,  or  detail  charts,  are  litho- 
graphed and  printed  on  scales  of  yj^^  for  the  part  above  the  Yellowstone 
and  of  Tfio?  ^^^  the  part  below.  The  second  series  of  small*  scale  maps 
is  on  a  scale  of  two  inches  to  the  mile,  and  is  not  published. 

From  the  amounts  expended  and  reported  in  1891  as  necessary  to 
finish  the  work,  the  estimated  cost  of  that  remaining  unfinished  when 
turned  over  by  the  Missouri  Eiver  Commission  in  1890  may  be  stated 
at  $149,497. 

At  the  beginning  of  the  fiscal  year  the  field  work  extending  over 
1,477  miles  of  river  had  been  finished;  the  plotting  of  198  detail 
charts  finished,  completing  the  series  except  for  the  index  charts;  the 
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the  river,  but  will  advance  the  general  scheme  for  reotiflcation.  FK>m 
an  engineering  standpoint  the  expenditure  will  be  profitable  in  furth^- 
ing  the  works,  and  the  amounts  are  included  in  the  appended  money 
statement. 

It  is  not  my  duty  to  express  in  this  report  any  opinion  as  to  the  pro- 
priety of  continuing  these  improvements.  The  facts,  which  it  is  my 
duty  to  state,  are  that  the  approximate  cost  will  be  as  given  above; 
that  the  works  will  be  of  very  great  local  benefit  and  will  be  in  line 
with  a  project  the  execution  of  which  will  ultimately  increase  the  navi- 
gability of  the  river;  that  the  cost  of  such  a  general  impfovement  is 
estimated  to  average  $38,500  per  mile  of  channel,  and  that  the  present 
commerce  on  the  Missouri  between  the  Yellowstone  and  Sioux  City  is 
about  25,000  tons  annually. 

Money  statement, 

July  ly  18d4y  balance  unexpended $03, 064. 48 

Amount  appropriated  by  act  of  August  17,  1894 110,000.00 

Amount  appropriated  by  sundry  civil  act  of  March  2, 1895 40, 000. 00 

Amount  received  from  overpayment 5.  SO 

343,060.78 
June  30;  1805,  amount  expended  during  fiscal  year 108,407.17 

July  1,  1895,  balance  unexpended 184,662.61 

Julyl,  1895,  outstanding  liabilities $34,121.02 

July  1, 1895,  amount  covered  by  uncompleted  contracts 623. 00 

34,744.02 

July  1, 1895,  balance  available 99,917.60 

{Amount  (estimated)  required  for  completion  of  existing  project 338, 960. 78 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  JuneSO,  1897  *362, 812. 50 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Ahairact  of  proposals  for  furnishing  lumber  ypiUngf  and  broken  atone  at  Pierre^  S,  Dak,, 
opened  by  Capt.  H,  F.  Hodges j  Corps  of  Engineers,  at  Sioux  City,  Iowa,  in  aooordanee 
iPith  advertisement  dated  November  £6, 1894,  at  S.SOp,  m,,  Deoember  17,  1894, 


Name  and  address  of 
bidder. 

Bill  of  lumber. 

Bill  of  pil- 
ing. 

BUI  of 
stone. 

No. 

1 
3 

1 
2 

1 
1 

1 

1 

1^. 

in 

II 

Bemarka. 

al 
b2 

JameeH.Oiiren,  Fierre, 
S.Dak. 

CyruBB.  Ingham, 
Mnghes   County, 
Plewe.  S.Dak. 

Josef  Stainer,  Hnghes 
County,   Pierre,    S. 
Dak. 

John  II.  Heald  (prob- 
ably)   Tort  Pierre, 

E.  P.  Co  wen  Lumber 
Co.,KansaaCity,Mo. 

William   Hayes,    Fort 
Pierre,  S.  Dak. 

$30.00 

♦30.00 

$29.00 

$20.90 

$20.90 

$36.90 

$35.00 

$2.49 

1.73 

3.05 
2.90 

$2.24 

1.07 

2.96 

CondlUoDal. 
Tiackn  eeab 

3 

4 

Lacks  seals. 

5 

535.00 
^30. 00 

^30.00 

82.00 

28.00 

28.00 

31f 

fPropoeal  lacka 
1    seal. 

0 

2.89 

2.89 

Ameaded    by 
telegraph. 

a  Contract  awarded  to  James  H.  Owen  for  lumber. 

b  Contract  awarded  to  Cyras  B.  Ingham  for  broken  stone. 


**  Not  iaclading  $50,000  annually  for  removing  obetraotlonB. 
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Absirad  of  propoaaUfor  fumiahing  maieriaU  and  driving  piles  at  Sioux  City,  lotva, 
opened  by  Capt.  B,  F,  BodaeSf  Corps  of  Engineers,  January  14, 1895,  in  aooordancewiih 
advertisement  dated  Deoemoer  13, 1894, 


No. 

Name  and  addreas  of  bidder. 

Lot  No.  1, 

aawedlom- 

ber,  per 

M.feet. 

Lot  No.  2, 

broken 
atone,  per 
cubic  yard. 

Lot  No.  3. 
fumiahing 
and  driving 

linear  foot. 

Remarka. 

1 

Henry   Hall,  Florenee,  DougUa 

Coonty,  Nebr. 
George  Xdgate,  Sioax  City,  Iowa. . 
Goodrich  £  BobsoD,  Sioux  City, 

John  W.  Smitli,  Sioux  City,  Iowa. . 
Frank  N.  Tmaxt  St.  Paul,  llinn. . . 

10.48 

.42.5 
5  .83.4 
{         .32 

.45 

No  seal  on  proposal. 

Wbite-oak  piles. 
Norway  pine  piles. 

No  seals;  no  inside  en- 

*2 
t3 

$23.25 
18.75 
1&50 

$1.89 

1.94 

1.95 
4.50 

•6 

Frank  D.  Hahn,  Jaaper,  Pipestone 
County,  Minn. 

1.89 

velope. 

*  Contract  awarded  to  George  Adgate  and  Frank  D.  Halm  for  broken  stone. 
t  Contract  awarded  to  Goodrich  Sc  Robaon  for  white-oak  piles. 
X  Contract  awarded  to  John  W.  Smith  for  sawed  lumber. 

Abstract  of  bids  for  furnishing  coal  for  V,  S.  steam  snag  boats,  opened  by  Capt.  B,  F, 
Hodges,  Corps  of  Engineers,  g,30  p.  m.,  April  1, 1896, 


No. 


Name  and  address  of  bidder. 


•3 

4 

t! 

i! 


Herl  Coal  Co.,  Brazil,  Iowa 

Lester  H.  Clow.  Pierre,  S.Dak 

L.  G.  Bverist,  Sioux  City,  Iowa 

Lester  H.  Clow,  Pierre,  S.Dak 

James  H.  Owen,  Pierre,  S.  Dak 

Brown-BowersCoalCo.,  Sioux  City,  Iowa  . 
James  W.  Sanford,  Chamberlain,  S.Dak.. 

W.  L.  MoCanley,  Sioux  City,  Iowa 

E.  A.  Conway,  Sioux  City,  Iowa 


About  300  tons, 

Sioux  City, 

Iowa. 


A  bout  250  tons. 
Running  Water, 
S.Dak. 


Price 
per 
ton. 


$2.70 


2.75 
3.10 


3.20 


3.00 
3.20 


Amount. 


825 
948 


060 


900 
978 


Price 
per 


Amount 


$4.00  $1,000.00 


4.80     1,075.00 
4.45     1.112.50 

.1. 


4.60  I  1,126.00 


4.25  ;  1,062.50 
4.60     1,150.00 


About  100  tona, 

ChamberlalD, 

S.Dak. 


Piioel 
per    Amount. 


$3.60 


5.75 
4.98 


5.05 
5.40 
4.75 
5.10 


$860 


475 
488 


506 

640 
475 
610 


No. 


Name  and  address  of 
bidder. 


About  300  tons, 
I  Pierre,  S.  Dak. 


Price 
per 


Amount. 


Kind  of  coal. 


Remarks. 


Herl  Coal  Co.,  Brasil,  $4.05 
Iowa. 


Lester  H.  Clow,  Pierre, 
1      S.  Dak. 
L.    G.   Bverist,    Sioux 

City,  Iowa. 
Lester  H.  Clow,  Pierre, 
I      S.  Dak. 

,  James  H.Owens,  Pierre, 
,      S.  Dak. 
Brown-Bowers  Coal  Co. , 
'  Sioux  City,  Iowa. 
James     W.     Sanford, 
Cliamberlain,  S.  Dak. 
W.  L.  MoCauley,  Sioux 
I      City,  Iowa. 
I  E.  A.  Conway,  Sioux 
City,  Iowa. 


$1,306 


Walnut  blook, 


4.85 
4.60 


1,455   do. 


4.84 
4.95  ' 


4.70 
4.95 


1,452 
1,485 


1,410 
1,485 


1,380    4  mines 

Walnut  block, 
.do 
.do 


Not  in  duplicate.  Ouarantors' signa- 
tures not  witnessed.  No  seals. 
Justified  before  notary  public.  No 
evidence  of  aathority  to  sign  bid. 

No  seals.  Justified  before  notary 
public. 

No  seals.  Guarantors' signatures  not 
witnessed. 

No  seals.  Name 'of  place  left  out  of 
one  proposal. 

No  seals. 


No  seals. 
Coal  Co. ' 


Signed,  "Brown -Bowers 


Conditional.    No  guaranty. 
No  I 


*  Contract  awarded  L.  G.  Evetist. 
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BBPORT  OF  MR.  EDWIN  D.    VmCEMT,   ASSISTANT  ENGINEER. 

Great  Falls,  Mont.,  June  SO,  1895, 

Captain:  I  have  the  honor  to  make  the  following  report  of  the  Missouri  River 
from  Stabbs  Ferry,  Mont.,  to  the  head  of  the  Great  Falls,  covering  a  distance  of  131 
miles: 

The  report  treats  in  a  general  way  of  the  principal  characteristics  of  that  reach 
of  the  river,  but  more  particularly  of  the  existing  obstructions  to  navigation  and  of 
the  improvement  work  that  has  been  commenced  with  a  view  of  securing  a  depth 
of  channel  of  3  feet  over  all  at  extreme  low  water.  The  Missouri  River  from  Stabbs 
Ferry  to  the  Great  Falls  comprises  two  stretches  differing  so  entirely  in  their  char- 
acters that  I  have  for  convenience  designated  them  the  upper  and  lower  reach  and 
have  described  each  one  separately. 

The  general  course  of  the  river  from  Stubbs  Ferry  is  to  the  northwest  for  about 
45  miles  to  the  entrance  of  the  Little  Prickly  Pear  Creek;  it  then  turns  and  runs  in 
a  northeasterly  direction  until  it  passes  the  Great  Falls.  The  first  or  upper  reach 
extends  from  Stubbs  Ferry,  81  miles  below  the  source  of  the  Missouri,  to  the  town 
of  Cascade,  a  distance  of  77  miles.  From  Stubbs  Ferry  the  river  enters  or  breaks 
through  the  last  great  chain  of  the  Rocky  Mountains,  the  range  thus  bisected  beings 
known  on  the  east  side  as  the  Big  Belt  Mountains  and  on  the  west  as  the  Dear- 
born Range.  The  river  in  its  passage  runs  through  a  succession  of  canyons  and 
small  valleys. 

The  stream  narrows  doWn,  beine  from  200  feet  to  500  feet  wide,  although  it  widens 
occasionally  to  800  feet,  where  the  channel  is  obstructed  by  islands ;  and  almost 
invariably  where  this  is  the  case  the  waterways  between  are  choked  with  bars  of 
sand  and  gravel,  the  depth  over  them  being  from  2  to  3  feet  at  extreme  low  water. 

Twenty  miles  below  Stubbs  Ferry  the  river  enters  that  extraordinary  canyon, 
named  by  Lewis  and  Clark  ''The  Gates  of  the  Rocky  Mountains,"  and  in  describine 
that  remarkable  gorge  I  quote  the  following  from  the  journal  of  those  distinguished 
explorers,  dated  July  19,  1805:  "A  mile  and  a  half  beyond  this  creek  (now  called 
Willowjthe  rocks  approach  the  river  on  both  sides,  forming  a  most  sublime  and 
extraordinary  spectacle.  For  5f  miles  these  rocks  rise  perpendicular  from  the  water's 
edge  to  the  height  of  nearly  1,200  feet.  They  are  composed  of  black  granite  near 
their  base,  but  from  the  lighter  color  above  and  from  fragments  we  suppose  the 
upper  part  tc  be  flint  of  yefiowish  brown  and  cream  color.  *  •  •  The  river,  150 
yards  in  width,  seems  to  have  forced  itself  down  this  solid  mass;  but  so  reluctantly 
has  it  given  way  that  during  the  whole  distance  the  water  is  very  deep,  even  at  the 
edges,  and  for  the  first  3  nules  there  is  not  a  spot,  except  one  of  a  few  yards,  in 
which  a  man  could  stand  between  the  water  and  the  towering  perpendicular  of  the 
mountain. 

*'  The  convulsion  of  the  passage  must  have  been  terrible,  since  at  its  outlet  there  are 
vast  columns  of  rock  torn  from  the  mountain  which  are  strewn  on  both  sides  of  the 
river.  *  *  *  Several  fine  springs  burst  from  the  chasms  of  the  rocks  and  con- 
tribute to  increase  the  river,  which  has  a  very  strong  current.  *  *  *  This 
extraordinary  range  of  rocks  we  called  the  Gates  of  the  Rocky  Mountains." 

The  river  for  the  greater  nart  of  the  way  over  this,  the  upper,  reach  has  a  free 
channel,  with  water  to  the  depth  of  from  4  to  12  feet  at  the  extreme  low  stage. 
Besides  the  bars  already  mentioned  the  stream  is  partially  obstructed  in  places  by 
isolated  bowlders,  which  have  been  either  carried  there  or  thrown  from  the  cliffs. 

The  river  is  clear^  with  a  gravelly  or  rocky  bed  and  stable  banks. 

The  current  is  very  swift  over  the  entire  reach.  The  fall  from  the  foot  of  Flume 
Ripple,  1,000  feet  below  the  Missouri  River  Power  Company's  dam  site,  which  is 
located  1,600  feet  below  Stubbs  Ferry,  to  the  foot  of  Cotttonwood  Ripple,  1  mile 
below  the  town  of  Cascade,  a  distance  of  73.5  miles,  is  2^.23  feet,  or  at  the  rate 
of  3.71  feet  per  mile. 

The  fall,  more  in  detail,  is  as  follows:  From  the  foot  of  Flume  Ripple  to  the  head 
of  the  Bear  Tooth  Rapids,  a  distance  of  22.5  miles,  the  fall  is  80.1  &et,  or  3.5  feet 
per  mile. 

These  rapids  are  a  very  serious  obstruction,  the  channel  being  crooked  and'  filled 
with  bowlders.  The  depth  of  water  is  about  3  feet  at  the  extreme  low  stage.  The 
slope  is  5.6  feet  for  a  distance  of  3,000  feet,  or  at  the  rate  of  9.9  feet  per  mile. 

From  the  foot  of  Bear  Tooth  Rapids  to  the  head  of  Brnnots  Rapids,  a  distance  of 
36  miles,  the  fall  is  131.5  feet,  a  rate  of  3.8  feet  per  mile.  The  fall  over  Brunota 
Rapids,  covering  a  distance  of  2,000  feet,  is  3.3  feet,  a  rate  of  8.7  feet  per  mile. 

1  rom  the  foot  of  Brunots  Rapids  to  the  head  of  the  Lone  Pine  or  Half-Breed  Rapids, 
a  distance  of  1.9  miles,  the  river  falls  5.8  feet,  or  at  the  rate  of  3  feet  per  mile.  It  is 
on  this  reach  the  river  forces  itself  through  tne  last  canyon  of  the  Rocky  Mountain 
system.    The  walls  are  a  granite  formation  and  rise  in  places  to  a  height  of  600  feet. 

The  Half-Breed  Rapids  probably  constitute  the  worst  obstruction  in  the  whole 
length  of  the  Missouri  outside  of  that  reach  covered  by  the  Great  Falls. 
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These  rapids  are  situated  65  miles  below  Stubbs  Ferry. 

The  river  here  is  closely  hemmed  in  by  the  monntains^  and  immediately  at  the 
head  of  the  rapids  it  is  divided  by  an  island  one-fourth  of  a  mile  long  into  two  equal 
channels,  each  from  200  to  400  feet  wide.  The  west  chute  carries  the  greater  volume 
of  the  water,  the  east  one  being  obstructed  by  gravel  bars  and  islands. 

The  west  channel  is  obstructed  by  bowlders,  several  being  of  immense  size,  espe- 
cial! v  at  the  head  of  the  island;  again,  where  the  two  channels  join  below,  the  river 
is  filled  with  these  water-washed  rocks,  some  coming  just  to  the  surface^  but  the 
greater  portion  being  submerged.    - 

None  of  these  rocks  seem  to  be  in  place,  but  have  apparently  been  carried  there  by  ' 
the  force  of  the  current  or  thrown  down  trom  the  mountain  side  by  some  convulsion. 

For  3,000  feet  the  water  rushes  over  these  obstructions  with  tremendous  force,  the 
fall  in  that  distance  being  10  feet,  a  rate  of  17.6  feet  per  mile. 

From  the  Half- Breed  Rapids  to  Cascade,  the  foot  of  the  first  reach,  the  force  of  the 
water  diminishes,  althougn  the  current  is  still  strong.  The  fall  is  37  feet  in  11.5 
miles,  a  rate  of  3.2  feet  per  mile. 

THK  LOWER  REACH. 

From  the  town  of  Cascade  the  character  of  the  river  changes  to  a  remarkable 
degree.  The  mountains  have  retired  from  both  sides  of  the  stream,  which  spreads 
itself  to  twice  its  former  size. 

The  channel  is  obstructed  occasionally  by  islands  covered  with  cotton  wood  and 
willow,  increasing  its  total  width  in  places  to  one-half  mile. 

l^e  river  is  now  running  through  high  rolling  plains  with  extensive  bottom  lands 
and  with  so  gentle  a  current  that  this,  the  lower,  reach  has  been  designated  the  Long 
Pool.  It  extends  from  the  foot  of  Cottonwood  Ripples,  1  mile  below  Cascade,  to 
the  head  of  the  rapids  of  the  Great  Falls,  immediately  at  the  town  of  Great  Falls,  a 
distance  of  54  miles. 

Its  course  is  very  crooked  over  this  stretch,  the  distance  by  rail  between  these  two 
points  being  29.3  miles.  The  fall  of  the  river  over  this  reach  of  54  miles  is  27.2  feet, 
a  rate  of  one-half  foot  per  mile. 

The  gravel  beds  have  been  forced  by  the  current  down  into  tho  pool  for  about 
3  miles  below  Cascade,  where  they  have  been  dropped  and  are  succeeded  by  sand  bars 
very  much  of  the  same  character  as  those  in  the  lower  reaches  of  the  river,  although 
the  material  is  somewhat  coarser. 

The  river  begins  to  show  its  characteristics  even  here,  cutting  the  banks  to  some 
extent  and  forming  bars  here  and  there,  the  latter  more  especially  at  the  approach 
to  the  sharp  bends,  and  also  where  the  stream  is  widened  by  the  islands. 

These  bars  in  places  have  choked  the  channel  to  such  an  extent  that  navigation 
is  only  possible  at  the  higher  stages  of  the  water. 

They  are  the  only  detriment  to  the  successful  navigation  of  the  Long  Pool. 

For  the  greater  part  of  way  there  is  a  free  and  unobstructed  channel  with  a  depth 
of  from  4  feet  to  20  feet  at  low  water  and  from  300  feet  to  1,000  feet  wide. 

SURVEY  OF  OBSTRUCTIONS  IN  LONG  POOL. 

I  was  commissioned  by  you  on  August  31, 1894,  to  proceed  to  Great  Falls,  Mont., 
and  to  go  over  that  reach  of  the  river  known  as  the  Long  Pool,  to  note  the  existing 
obstructions  to  navigation,  atid  to  commence  the  construction  of  such  a  plant  as 
would  be  most  suitable  for  clearing  the  channel. 

I  left  Sioux  City,  Iowa,  on  the  date  above  mentioned,  reaching  Great  Falls  on  Sep- 
tember 4,  and  the  next  day,  in  company  with  Capt.  J.  D.  Taylor,  of  Great  Falls, 
started  up  the  river  on  his  steam  launch;  but  could  not  get  above  5  miles  on  account 
of  the  obstructing  bars. 

We  returned  and  went  by  rail  to  Cascade,  coming  down  from  there  in  a  skiff  and 
noting  the  obstructions  on  the  way. 

It  was  discovered  from  this  rough  examination  that,  owing  to  the  shifting  chan- 
nel, the  recorded  soundings  on  the  Missouri  River  Commission  maps  published  in 
1891  were  no  longer  reliable. 

No  authority  having  been  received  to  begin  the  building  of  the  plant,  I,  by  your 
instructions,  organized  a  small  party  and  on  the  22d  of  September  proceeded  by  rail 
to  Cascade ;  from  there  we  came  down  to  Great  Falls  in  row  boats,  making  hydro- 
graphic  surveys  of  the  obstructing  bars  on  the  way. 

These  examinations  were  made  as  follows :  A  base  line  would  first  be  established 
on  an  adjacent  bank  parallel  with  the  stream  and  covering  the  extent  of  the  bar. 
This  base  for  convenience  was  numbered  in  stations  100  feet  apart ;  ofisets  were  then 
made  from  each  station  at  convenient  angles  extending  across  the  channel ;  these 
offset  courses  would  be  followed  by  two  men  in  a  boat,  who  took  soundings  at 
certain  intervals,  at  the  same  time  giving  stadia  readings.    In  this  manner  the  entire 
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channel  wonld  be  cross-sectioned  and  soundings  noted  within  every  100  square  feet; 
thus  tbe  extent  and  contour  of  the  bars  were  accurately  located. 

There  were  eight  places  examined,  and  for  convenience  they  were  numbered  firom 
Great  Falls  up  the  Ktream. 

Immediately  at  the  foot  of  the  Long  Pool  the  river  begins  its  descent  over  that 
reach  known  as  the  Great  Falls,  falling  in  a  distance  of  11.4  miles  from  the  first 
rapids  to  the  fall  known  as  the  Great  Frills  412.5  feet. 

The  first  obstruction  above  Great  Falls,  Island  No.  169,  is  1.5  miles  above  the  head 
of  the  rapids.  The  river  here  is  spread  by  the  island  to  a  width  of  2,100  feet.  The 
main  channel  runs  to  the  east  of  the  island  and  is  about  1,100  feet  wide.  The  cur- 
rent, which  runs  strong  on  the  east  shore,  strikes  a  low  sandstone  ledge  about  opposite 
the  center  of  the  island.  The  whirlpool  thus  formed  has  caused  the  sand  to  bo 
deposited  at  the  head  of  the  chute.  There  is  at  present  a  narrow  channel  through 
the  bar  with  the  depth  of  5.5  feet  at  low  water,  but  it  is  liable  to  close.  The  west 
chute  is  choked  with  a  bar  at  the  head  of  the  island.  The  water  there  is  about  1  foot 
deep  at  the  low  staee.  There  were  also  four  piers  or  cribs  filled  with  stone  obstruct- 
ing  the  eaat  channel.  They  had  formed  part  of  a  boom  for  catching  logs ;  but  it  hav- 
ing broken,  the  abandoned  piers  were  left  standing. 

Bar  No.  2  is  at  the  White  Bear  and  Wickner  islands,  3.5  miles  above  Great  Falls. 
The  river  here  is  spread  to  the  width  of  one-half  mile.  The  main  channel  is  between 
the  two  islands,  but  the  entire  stream  was  choked  by  a  bar  extending  from  the  head 
of  White  Bear  entirely  across  the  channel  above  Wickner  Island.  The  bar,  which 
averaged  600  feet  across,  had  2.5  feet  of  water  over  it  at  the  extreme  low  stage 
of  1889. 

Bar  No.  3  is  opposite  Fox  Island,  No.  163,  situated  4.5  miles  above  Great  Falls. 
There  is  but  a  narrow  chute  on  the  east  side  of  the  island;  it  carries  but  little  water 
at  the  low  stage.  The  main  channel  is  on  the  west  side  and  is  1,200  feet  wide.  The 
current  sets  against  a  rocky  point  opposite  the  lower  end  of  the  island,  and  the  river 
in  cutting  out  the  west  shore  immediately  above  has  formed  a  bay.  The  water  set- 
ting back  from  the  rocky  point  has  caused  the  sand  to  settle  in  the  bay,  forming  a 
bar  extending  entirely  across  the  channel.  .  There  is  about  2.5  feet  of  water  over  its 
lowest  point  during  the  low  stage.    The  bar  is  1,300  feet  wide. 

The  fourth  obstructing  bar  is  at  Westcott  Island.  No.  161,  8.5  miles  above  Great 
Falls.  The  river  here  averages  one-fourth  of  a  mile  wide.  There  are  bars  at  each 
end  of  the  island  which  outirely  obstruct  the  channel  during  low  water.  The  upper 
one  is  809  feet  across,  the  lower  one  600  feet.  The  upper  bar  has  2.5  feet  of  water 
over  it  at  low  stage,  the  lower  one  1.5  feet.  The  mam  channel  runs  to  the  west  of 
the  island  and  is  500  feet  wide.  The  east  chute  is  300  feet  wide  and  is  quite  shallow, 
bein^  nearly  dry  duriug  low  water. 

Griffin  Bar,  the  fifth  obstruction,  is  located  1  mile  below  Island  No.  156,  or  imme- 
diately above  where  Island  No.  159  was  situated  in  1891,  but  which  has  since  been 
Avashed  away.  The  main  channel  at  that  time  was  on  the  right  side,  but  it  has  since 
shifted  entirely  across  the  river's  bed,  and  its  former  course  is  now  occupied  by  alow 
flat  bar.  This  bar  extends  entirely  across  the  channel  and  obstructs  it  for  600  feet, 
the  depth  of  which  is  1.8  feet  at  low  water. 

The  bar  is  caused  by  the  extreme  unobstructed  width  of  the  river,  which  here 
averages  800  feet,  leaving  but  little  available  depth.  The  river  at  this  point  and  for 
3  miles  below  may  require  considerable  riprap  w^ork  to  force  it  to  clean  itself,  as  it 
maintains  the  unobstructed  width  of  from  600  feet  to  900  feet  with  a  comparatively 
gentle  current,  it  being  situated  within  that  reach  known  as  the  Bi|^Bend. 

Thurman  Bar,  tbe  sixth  obstruction,  is  36.5  miles  above  Great  Falls.  It  is  situ- 
ated immediately  above  a  sharp  bend  of  the  river  and  in  the  vicinity  of  Island  No. 
145.    The  material  forming  it  apparently  comes  from  a  cut  bank  1.5  miles  above. 

The  river  is  unobstructed  by  islands  and  is  650  feet  wide. 

The  bar  partially  obstructs  the  channel  for  4,000  feet.  At  the  upper  end  and  again 
near  the  center  it  extends  entirely  across,  obstructing  the  channel  at  each  place  for 
about  500  feet.    The  depth  at  these  latter  places  was  2  feet  at  the  low  stage  of  1889. 

The  channel  over  this  bar  is  very  crooked,  which  makes  it  difficult  for  a  boat  to 
get  through  even  at  an  ordinary  stage  of  water. 

Cascade  l^ar,  tbe  seventh  obstruction  to  navigation,  is  at  the  Cottonwood  Ripple, 
the  head  of  the  Long  Pool,  54  miles  above  Great  Falls,  and  consists  of  a  bed  of 
cemented  gravel  overlaid  by  a  gravel  bar.  It  would  necessitate  dredging  and  might 
require  blasting  to  effect  its  removal. 

There  is  2.5  leet  of  water  over  the  ripple  at  the  low  sta^e.  The  channel  here  is 
400  feet  wide  and  is  unobstructed  by  islands.  The  current  is  quite  strong.  The  bar 
extends  upstream  to  the  wagon  bridge  1  mile  above  opposite  the  town  of  Cascade, 
but  does  not  totally  obstnict  the  channel  the  entire  distance. 

Immediately  below  the  bridge  the  channel  is  divided  by  Island  No.  122;  both 
chutes  carry  considerable  water;  the  east  one,  however,  is  the  main  channel. 

There  are  other  places  in  the  Long  Pool,  especially  near  the  islands,  where  the 
.  channel  has  a  tendency  to  choke  with  sand;  but  at  the  time  the  surreys  were  made 
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there  was  still  sufficient  waterway  over  the  bars  for  successfnl  navigation  at  low 
water. 

The  surveys  were  finished  on  October  22,  1894,  and  the  platting  then  begun  was 
carried  forward  during  the  winter  as  the  opportunities  would  permit. 

CONSTRUCTION  OF  PLANT  AND  BEMOVING  PIERS. 

From  the  character  of  the  obstructing  bars  in  the  river  and  the  tendency  of  the 
channel  to  shift  when  obstructed,  it  was  decided  that  a  system  of  riprapping,  the 
plans  of  which  were  sent  me  from  your  office,  should  be  constructed ,  closing  the 
chutes  in  the  rear  of  the  islands  at  places  examined  by  dams  and  narrowing  the  main 
channel  by  dikes,  which  would  cause  the  current  to  scour  out  the  bars  in  the  main 
chute  to  the  required  depth  of  3  feet  or  more  at  extreme  low  water. 

I  accordingly  made  plans  for  a  plant  for  riprappinc.  It  consisted  of  two  stone 
bwrges,  each  12  by  50  feet,  aud  two  brush  boats  8  by  90  feet.  Afterwards  a  barge  10  by 
47  feet  was  purchased  and  added  to  the  plant;  it  was  decked  with  a  16-foot  plat- 
form and  was  to  be  used  as  a  mattress  boat.  There  were  two  6  by  6  inches  by  16 
feet  spuds  fastened  one  on  each  side  of  the  deck  forward  and  another  4  by  6  inches 
by  16  feet  in  the  rear.  There  was  au  outrigger  built  from  the  forward  end,  which 
consisted  of  3- inch  planks  surrounding  a  space  16  by  24  feet  and  held  up  by  tie-rods 
running  from  the  outer  end  over  the  support  posts  for  the  spuds  and  down  to  the 
deck  in  the  rear.  By  the  use  of  a  block  and  tackle  fastened  to  the  outer  end  of  the 
outrigger  the  mattresses,  14  by  20  feet,  to  be  constructed  on  horses,  set  on  the  deck' 
of  thelM>at,  were  to  be  pulled  forward  into  the  water  by  the  aid  of  a  winch  fastened 
to  the  rear  spud  supports. 

On  December  10,  1894,  authority  was  received  from  yon  to  ask  for  bids  on  lumber 
and  hardware  for  building  the  boats,  should  I  deem  it  advisable  to  begin  the  work 
in  midwinter.  From  the  fact  that  oaipenters  could  be  hired  cheaper  during  the 
winter  months,  and  as  it  would  be  an  advantage  to  have  the  plant  ready,  that  oper- 
ations might  be.started  immediately  after  the  ice  moved  out  in  the  spring  in  order 
to  accomplish  as  much  work  as  possible  before  the  high  water  of  June,  it  was 
decided  to  begin  building  the  plant  at  once.  Accordingly  invitations  were  sent  out 
to  lumber  dealers  and  hardware  firms  to  ask  for  bids  on  the  material. 

The  lumber  dealers  were  asked  to  bid  on  native  pine  or  Oregon  red  fir.  The  invi- 
tations were  issued  on  Deccember  11  and  opened  on  December  22.  The  bids  ranged 
fk'om  $16.73  per  M  for  native  lumber  to  $29  for  the  red  fir.  After  some  hesitation  I 
recommended  the  acceptance  of  the  Holter  Lumber  Company's  bid  of  $16.73  per  M 
for  native  timber.  The  hesitancy  was  caused  by  the  doubt  of  the  fitness  of  native 
timber  for  boat  stuff.  The  bid  was  accepted,  the  lumber  coming  from  the  west  side 
of  the  ran^^e  from  near  Bonner,  Mont. 

The  native  lumber  has  proved  excellent  for  boat  material,  being  exceedingly  tough 
and  of  a  clearer  grade  than  had  been  expected. 

The  lumber  began  to  arrive  on  the  5th  of  January  and  two  men  were  set  to  work 
building  sheds  and  rigging  a  scaffolding  on  which  to  build  the  boats.  The  boat 
material  came  on  the  15th  and  a  force  of  eight  carpenters,  under  Mr.  Lewis  C.  Hicks, 
began  boat  building.    The  lumber  received  amounted  to  20,436  feet,  B.  M. 

The  weather  remained  favorable  for  the  work  until  February  5.  It  became  so 
stormy  then  as  to  make  it  impossible  to  do  carpenter  work  outside  and  the  force  was 
laid  off. 

On  the  11th  of  February  a  force  of  eleven  men  with  a  team  and  a  hand  derrick  was 
set  to  work  taking  out  the  piers  at  Great  Falls  Island,  it  having  been  considered 
cheaper  to  do  this  through  the  ice  in  the  winter  than  at  any  other  time.  The  three 
principal  piers  in  the  channel  were  removed,  but  the  fourth  and  last  one  not  dis- 
turbed, the  ice  having  become  so  rotten  as  to  make  it  unsafe  to  attempt  its  removal. 
It  sets  well  up  on  the  bar,  however,  and  being  a  shallow  affair  can  be  easily  taken 
out  at  any  time.  This  work  was  abandoned  on  the  22dof  February  and  boat  build- 
ing, which  had  been  suspended  since  the  5th,  was  again  renewed. 

The  boats  were  finished  on  the  18th  of  March  and  the  carpenters  set  to  work 
building  rowboats,  tables,  bunks,  etc.,  and  putting  up  a  coal  shed. 

They  nnished  their  work  and  were  discharged  the  last  of  March. 

The  ice,  which  had  been  very  rotten  since  the  last  of  February,  began  to  move  out 
on  the  24th  of  March  aud  by  the  27th  the  river  was  running  clear.  Preparations 
were  then  made  to  get  the  outfit  to  Fox  Island,  in  the  vicinity  of  the  first  riprapping 
to  be  done. 

The  ice  in  the  Long  Pool  does  not  go  out  with  a  rush,  as  is  the  case  in  the  lower 
river,  but  gradually  melts,  leaving  but  little  to  run  off,  so  there  is  small  fear  of  any 
improvement  work  being  damaged  by  the  break-ups  in  the  spring. 

CONSTRUCTION. 

Capt.  J.  D.  Taylor's  steam  launch,  the  J.  J.  Hillf  having  been  chartered  without 
crew  for  the  season,  she  was  put  in  service  the  29th  of  March,  and  the  camp  outfit, 
which  had  arrived  from  Sioux  City,  Iowa,  was  taken  to  Fox  Island  and  the  camp 
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established.  On  April  1  a  force  of  35  men  was  hired  and  the  riprap  work  started, 
with  Mr.  F.  L.  Walker  as  foreman.  The  crew  was  divided  as  follows:  8  men,  includ- 
ing the  foreman,  weaving  and  sinking  mattresses ;  12  men,  iucladlng  the  subforenuuif 
blasting  rock  and  loading  stone  barges ;  9  men,  with  subforeman,  catting  brush  and 
poles,  making  fascines,  and  loading  brush  barges;  3  men  on  the  tender  and  3  men  in 
camp. 

Work  was  commenced  on  the  dam  across  the  chute  in  the  rear  of  Wickner  Island, 
No.  165,  and  continued  there  and  on  the  dike  out  from  the  point  on  the  opposite  side 
of  the  island  until  May  9.  The  dam  was  finished,  as  was  supposed,  on  that  date,  the 
crest  being  3  feet  above  the  low-water  mark  of  1889.  The  force  was  then  put  to 
work  on  the  dam  and  dike  at  the  head  of  White  Bear  Island.  The  latter  construc- 
tion was  finished  on  June  11.  The  Wickner  Island  Dam  having  settled  in  the  mean- 
time it  was  decided  to  put  another  tier  of  mattresses  entirely  across  the  chute. 
This  work  was  started  on  the  13th  and  finished  on  the  19th  instant. 

On  the  18th  instant  work  was  commenced  on  the  dam  across  the  chute  in  the  rear 
of  Fox  Island,  No.  163,  and  at  present  is  about  one-half  finished.  These  dams  and 
dikes  have  been  built  after  the  plans  sent  me  from  yopr  office.  They  consist  of  mat- 
tresses weighted  with  a  layer  of  stone  12  inches  thick.  Mattresses  consist  of  fas- 
cines, each  20  feet  long  and  12  inches  in  diameter.  The  fascines  are  laid  on  three 
transverse  poles  of  the  length  equal  to  the  desired  width  of  the  mattress.  Upper 
transversals  consisting  of  two  fascines  are  laid  on  the  mattress  directly  above  the 
lower  transversals  and  bound  to  the  latter  by  annealed  wire  ties  passing  through 
the  mattress.  No.  12  wire  was  used  in  tieing  the  mattresses  and  No.  14  in  binding 
the  fascines.  These  mattresses  are  laid  and  covered  in  tiers  one  above  the  other 
until  the  required  height  of  the  dam  or  dike  is  reached.  The  second  tier  overlaps 
the  upper  end  of  the  first  10  feet  and  each  succeeding  tier  sets  4  feet  back  from  the 
one  below.  The  dikes  are  built  with  a  crosshead  100  feet  long  at  the  outer  end. 
The  mattress  boat  was  used  in  launching  the  mattresses  in  deep  water  and  has 
worked  very  satisfactorily.  Wherever  the  water  was  shallow  enough  to  permit, 
however,  the  work  has  been  expedited  by  weaving  the  mattresses  in  the  water  at 
some  convenient  place  above  the  dam.  They  are  then  fastened  in  40-foot  lengths  to 
the  side  of  a  loaded  stone  barge  and  by  the  aid  of  the  winch  the  whole  affair  is  let 
down  to  the  proper  place  in  the  dam  from  the  mattress  boat  anchored  above.  Under 
favorable  cimditions  the  crew  of  eight  men  will  weave,  lay,  and  cover  about  80  linear 
feet  of  mattress  a  day.  After  a  dam  has  been  brought  to  the  required  height  the 
crest  and  upper  side  are  well  covered  with  spalls. 

Below  is  a  list  of  dams  and  dikes  constructed  up  to  date  and  the  amount  of  mate- 
rial in  each : 


Total 
length. 

Linear 
feet  of 
single 
mattresR 
laid  and 
covered. 

Material  nsed. 

Crost 

above  low 

water, 

1880. 

Dsm  or  dike. 

Brush 
and  poles. 

Stone. 

Kemarks. 

Wickner  Island  Dam 

Wickner  Island  Dike 

Whit©  Boar  Island  Dike  and 

Dam. 
Vnx  Inland  Dam 

Feet. 
430 
180 

545 

1,310 
280 

1,550 

380 

Cordt. 
175 
42.5 

185 

36.5 

Ou.  yds. 
201 
955 
138 

Feet. 

4 
2.5 

5 

Total  Icn^  doee  not 
incladehead. 

1,155 

3,520 

430             2  (Ufi 

The  effect  of  the  lower  dams  has  been  to  raise  the  water's  surface  0.3  in  the  river 
above.  The  scour  in  the  main  channel  due  to  damming  the  chutes  has  become 
apparent  already.  The  depth  there  at  present  is  from  3.5  to  10  feet  at  low  water. 
Tjie  most  marked  change  is  immediately  in  front  of  and  below  the  Wickner  Island 
Dike,  where  a  former  bar  was  exposed  in  low  water.  The  depth  there  at  present  is 
from  5  to  10  feet.  The  dams  have  begun  to  choke  with  sand  and  there  are  bars 
forming  in  the  chutes  immediately  below  each  one. 

The  material  nsed  in  construction  has  cost  the  Government  nothing,  as  the  stone 
and  the  greater  part  of  the  brush  have  been  taken  from  school  section  36,  Township 
20  N.y  3  £.,  the  quarry  and  timber  privileges  having  been  granted Jby  the  State  board 
of  land  commissioners. 

The  labor  performed  has  been  paid  for  by  the  month,  the  rate  being  $30  and  $35, 
with  subsistence. 

The  weather  has  been  very  favorable  for  carrying  forward  this  work  since  April  1, 
there  having  been  but  three  days  lost  on  account  of  rain. 
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The  greatest  drawback  has  been  the  almost  incessant  wind. 

The  rise  of  the  river  this  year  has  been  peculiar,  coming  up  the  latter  part  of  April 
to  the  3-foot  stage  and  holding  between  that  and  the  4.5- foot  mark  until  the  present 
time.  In  consequence  the  work  has  not  experienced  that  usual  interruption  caused 
by  the  high  water  in  June. 

NAVIGATION    ABOVE    THE    GREAT    FALLS. 

The  navigation  of  the  Missouri  River  above  the  Great  Falls  is  confined  to  the  few 
months  of  the  high  water,  as  the  boats,  with  one  exception,  are  built  on  lake  models 
and  draw  considerable  water. 

List  of  steamers  plying  on  the  Missouri  River  above  the  Great  Fails. 


Name. 


J.  J.  HiU . 
Minnie  ... 
Francis... 


Hose. 


Where  built 


Racine.  Wis 

Great  Falls,  Mont.. 
....do 


Dabaque,  Iowa . 


Dimensions. 

Year. 

Draft, 

Length. 

Beam. 

Depth. 

light. 

Feet 

Feet. 

Fe^t. 

1892 

50 

10 

n 

3 

1892 

50 

10 

^i 

1892 

20 

7 

3 

Inches. 

Inetteg. 

1888 

44 

10 

33 

13 

Name. 


J.  J.  HiU  . 
Minnie  ... 
Francis... 
Koee 


Propelling  power. 


Boilers. 


Kind. 


Upright,?*  by 

4  feet. 
do 


.  Horizontal,  38 
,      bj  48  inches. 

.  Marine  pat* 
I      tern. 


Steam 

pressure 

allowed. 


Pounds. 
170 


170 


Engioes. 


Cylinders. 


H.P. 


Doable,  6  by  6 

inches. 
Single,  7  by  9 

inches.  / 

Single,  5  by  0 

inches. 
Double.  6J  by 

20  inches. 


25 


24 


Screw  or 
wheel. 


Owners  and  where 
operating. 


Twin  screw 
Single  screw 

do 

Stem  wheel 


J.  D.  Taylor,  in 
the  Long  I*ool. 

J.W.Cornelins.in 
the  Long  Pool. 

Klepetco,  in  the 
Long  Pool. 

N.  Hilger,  Gates 
of  the  Moun- 
tains. 


The  traffic  on  the  Long  Pool  is  principally  in  hay  and  grain.  The  steamer  Rose  is 
used  as  an  excursion  boat,  and  operates  through  the  Gates  of  the  Mountains,  and  as 
far  down  as  the  Bear  Tooth  Rapids. 

With  the  river  made  navigable  throughout  the  season  there  should  be  considera- 
ble traffic  on  the  Long  Pool  in  hay,  grain,  and  wool  from  the  extensive  ranches 
above;  in  coal  from  the  recently  opened  fields  on  Smiths  River  near  its  mouth,  and  in 
building  stone,  immense  quarries  of  which  crop  out  at  frequent  intervals  along 
the  river. 

Very  respectfully,  your  obedient  servant, 

Edwin  D.  Vincent, 
Capt.  H.  F.  Hodges.  Assistant  Engineer, 

Corps  of  Engineers, 


REPORT  OF  MR.  W.  G.  PRICE,  ASSISTANT  ENGINEER. 

Pierre,  S.  Dak.,  July  1, 1895, 
Sir  :  I  have  the  honor  to  submit  the  following  report  of  the  work  at  Pierre,  S.  Dak., 
for  the  year  ending  June  30, 1895. 

In  September,  1894,  a  survey  was  made  to  determine  the  recent  changes  in  the 
banks  and  bed  of  the  river  in  the  vicinity  of  Pierre  and  Fort  Pierre,  and  plans  of 
the  plant  required  for  the  woik  were  completed.  During  October  and  November 
plans  of  the  proposed  dam  and  dikes  were  completed,  m  January  contracts  were 
made  for  the  deliverv  of  piles,  stone,  lumber  and  other  material.  In  April  a  supply 
of  willow  brush  and  poles  was  contracted  for,  and  in  June  a  contract  for  a  further 
supply  was  made. 

The  construction  of  the  plant  was  begun  at  Pierre  with  hired  labor  March  14,  but, 
owing  to  the  very  slow  delivery  of  material  by  the  contractor,  it  is  not  completed. 
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Several  carloads  of   lumber  were  rejected  as  not  being  of   the  quality  and  kiod 
specified  in  the  contract. 

The  plant  will  consist  of  four  barges  and  one  pile  driver,  which  will  use  a  Vulcan 
steam  hammer.  One  barge  is  completed ;  another  is  finished  all  but  the  deck,  and  has 
been  in  use  since  May  28.    The  other  barges  and  pile-driver  hull  are  nearly  completed. 

The  work  proposed  to  be  done  under  the  present  appropriation  is  the  construction 
of  Dam  No.  3  across  the  chute  at  Marion  Island,  five  pile  dikes  at  Fort  Pierre,  hav- 
ing an  aggregate  length  of  1,420  feet,  and  one  pile  dike  240  feet  long  at  Pierre  900 
feet  below  the  steamboat  landing. 

The  construction  of  Dam  No.  3  was  begun  May  16  with  bired  labor,  but,  owing 
to  the  slow  delivery  of  lumber  by  the  contractor,  slow  progress  has  been  made. 
This  dam  is  now  about  three-fourths  completed,  and  a  supply  of  all  necessary 
material  is  on  hand. 

It  is  being  built  up  to  high- water  mark  and  consists  of  a  foundation  mattress  45 
feet  wide  aLd  1  foot  tnick,  extending  entirely  across  the  chute,  on  the  upstream  half 
of  which  are  placed  cribs  made  of  cottonwood  poles  bound  together  with  spikes  and 
galvanized-wire  strand  and  filled  with  rock.  Three  cribs  are  required  18,  13  and  8 
feet  wide,  respectively,  and  each  crib  is  4  feet  deep.  They  are  placed  otie  on  another 
so  as  to  make,  with  the  mattress  under  them  and  the  rock  between  and  on  top  of 
them,  a  total  height  of  14  feet.  The  mattress  consists  of  a  framework  filled  with 
-willow  brush.  The  frame  is  made  of  two  pieces  of  sawed  timber  each  1  j  bv  3  inches 
by  12  feet,  and  three  upright  pieces  22  inches  long,  each  fastened  at  one  end  between 
the  12-foot  pieces  with  a  wire  nail  and  wooden  pin.  After  three  courses  of  willow 
brush,  crossing  each  other,  have  been  filled  in,  a  cup  piece,  consisting  of  two  pieces 
12  feet  long,  fastened  together,  with  two  short  blocks  of  the  same  material  between 
them,  is  placed  over  the  upright  pieces  and  forced  down  with  a  mat  jack  with  a  pres- 
sure at  every  upright  piece  of  2,000  pounds.  The  upright  piece  is  then  fastened  to 
the  cap  with  a  wire  nail  and  a  wooden  pin.  These  frames  are  placed  5  feet  a^art 
and  they  join  on  to  each  other  end  to  end  so  as  to  make  a  mattress  of  any  desired 
size,  which  is  quite  flexible.  The  frames  run  across  the  current  and  project  above 
the  willows  enough  to  prevent  the  round  glacial  rock,  which  is  used  for  ballast, 
from  being  rolled  oflF  of  the  mattress  by  the  current. 

The  dikes  will  consist  of  a  foot  mat,  as  above  described,  50  feet  wide,  with  a  T 
head  70  by  120  feet.  Two  rows  of  oak  piles  will  be  driven  10  feet  apart,  with  the 
piles  10  feet  apart  in  the  rows.  Ten  piles,  spaced  10  feet  apart  each  way,  six  upstream 
and  eight  downstream  from  the  center  line  of  the  dike,  will  be  driven  to  make  the 
T  head. 

The  piles  will  be  tied  together  with  waling  pieces  of  sawed  timber  and  fastened 
with  screw  bolts.  The  dikes  will  be  screened  with  cottonwood  poles,  sharpened  and 
driven  into  the  foot  mat  and  nailed  to  the  downstream  waling  piece. 

The  transportation  of  material  to  the  site  of  Dam  No.  3  lias  been  done  by  the 
U.  S.  snag  boat  James  B.  McFherson,  a  part  of  the  material  being  carried  on  her  deck 
and  a  part  on  a  barge.  • 

All  of  the  stone  required  for  the  work  has  been  delivered;  all  of  the  piles,  which 
are  of  oak.  have  been  delivered  except  99,  which  were  seized  here  by  the  sheriff  to 
satisfy  a  claim  against  the  contractor.    Nearly  all  of  the  timber  has  been  received, 
so  that  rapid  progress  with  the  work  can  now  probably  be  made. 
Very  respectfully,  your  obedient  servant, 

W.  G.  Prick,  Aansiant  Engineer, 

Capt.  H.  F.  HoDGEH, 

Corps  of  Engineers. 


report  of  mk.  f.  m.  towar,  assistant  kngimerr. 

Unitko  States  Engineer  Office, 

Sioux  dig,  loipa,  Julg  0,  1895. 

Captain:  I  have  the  honor  to  submit  the  following  Report  of  the  work  under  my 
supervision  for  the  fiscal  year  ending  June  30,  1895: 

The  work  of  mapping  the  survey  of  Missouri  River,  from  Fort  Denton,  Mont.,  to 
Sioux  City,  Iowa,  has  progressed  as  follows: 

The  small  scale  maps  (scale :  1  inch =i  mile)  have  been  completed  to  the  end  of  the 
work  at  Sioux  City,  twelve  having  been  completed  during  tne  year,  via,  from  Nos. 
46  to  57,  inclusive.  There  have  also  been  finished  two  of  the  four  index  maps  for 
this  series. 

These  two  cover  the  river  from  Great  Falls,  Mont.,  to  Fort  Yates,  X.  Dak.  (Scale: 
1  inch  — -  7  miles.) 

Four  index  maps  for  the  detail  charts  (that  were  finished  during  the  previous  fiscal 
year)  have  also  been  completed;  these  cover  the  entire  survey  of  the  river  from  Fort 
Benton,  Mont.,  to  Sioux  City,  Iowa.    (Scale :  1  inch  =  7  miles.) 
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Lithographic  editions  of  67  detail  charts  have  been  received  during  the  year,  of 
which  Julias  Bien  &  Co,  New  York,  have  furnished  50;  the  Forbes  Lithograph 
Manufacturing  Company,  Boston,  15,  and  the  Heliotype  Printing  Company,  Boston,  2. 
Of  the  foregoing  series  of  198  detail  charts  there  have  now  been  received  181  editions 
and  satisfactory  proofs  of  7  more. 

All  that  remains  now  to  complete  the  mapping  of  the  survey  of  Missouri  River 
from  Fort  Benton,  Mont,  to  Sioux  City,  Iowa,  is  the  drawing  of  2  of  the  above- 
mentioned  index  maps  (scale:  1  inch =7  miles),  the  publication  of  17  detail  charts, 
and  4  index  charts. 

THE  WORK  OF  IMPROVEMENT  AT  SIOUX  CiTV. 

A  project  was  submitted  for  this  work  shortly  after  the  passage  of  the  river  and 
harbor  act  of  August  17,  1894,  and  very  promptly  approved,  but  nothing  was  done 
last  fall,  for  the  reason,  it  was  thought  before  the  necessary  plant  could  bo  provided 
it  would  be  too  late  in  the  season  to  complete  the  work;  also  that  during  the  winter 
boats  and  barges  could  be  constructed  and  repaired  much  more  cheaply  and  be  com- 
pletely ready  for  work  during  the  low  water  that  follows  the  spring  rise.  This  proved 
true.  The  work  was  commenced  with  a  full  force  April  5,  1895,  and  completed  May 
18,  1895. 

The  work  was  done  by  hired  labor,  except  the  piling  and  brush  cutting.  ^ 

A  contract  was  made  for  piles  in  place  at  a  cost  of  33.4  cents  per  linear  foot. 

The  work  the  present  year  at  Sioux  City  consists  of  two  newly  constructed  pile 
dikes,  Nob.  10  and  11,  and  the  repair  of  two  old  ones,  Nos.  3  and  5,  the  latter  con- 
structed under  the  direction  of  the  Missouri  River  Commission  in  1889;  and  the  prep- 
aration for  and  commencement  of  more  extensive  works,  to  bo  completed  during  the 
next  fiscal  year,  on  the  city  front  about  2  miles  above  the  completed  work. 

The  following  description  of  Dike  No.  10,  together  with  accompanying  drawings, 
gives  the  general  methods  of  construction  followed  iu  all: 

Dike  No.  10  consists  of  two  rows  of  oak  piles  running  out  from  the  shore  normal 
to  the  current  of  the  river;  there  were  15  piles  in  each  row,  driven  10  feet  apart 
between  centers,  the  rows  being  10  feet  apart  between  adjoining  piles. 

At  the  end  of  these  two  rows  a  T  head  is  formed  by  driving  two  rows  of  piles  at 
right  angles  to  the  main  dike;  these  rows  are  10  feet  apart  and  the  piles  iu  each  row 
are  spaced  10  feet  between  centers,  extending  20  feet  above  and  30  feet  below  the 
dike  and  parallel  with  the  current. 

The  object  of  this  T  head  is  to  prevent  scouring  around  the  outer  end  of  the  pil- 
ing in  the  main  dike,  it  being  observed  that  iu  the  case  of  the  dikes  built  here  in 
1889  a  fill  could  not  be  made  generally  nearer  than  25  feet  from  the  outer  end  of  the 
dike,  and  in  more  than  one-half  of  the  cases  not  less  than  50  feet. 

The  foregoing  plan  proved  decidedly  successful  iu  all  four  cases.  Sand  bars  are 
out  of  the  water  around  the  outer  ends  of  two  of  these  dikes  at  the  present  stage  of 
water  (6  feet  above  low  water),  and  a  fall  of  2  feet  will  leave  the  other  two  in  a 
like  condition.  These  good  result  have  occurred,  notwithstanding  the  present  sea- 
son has  been  unfavorable  for  sand  deposits,  as  the  water  has  at  no  time  reached  to 
within  4  feet  of  the  usual  high  water  of  the  June  rise. 

The  piles  were  driven  to  a  penetration  of  not  less  than  20  feet.  The  downstream 
orow  of  piles  were  braced  with  longitudinal  waling  pieces  of  6  by  8  inches  with 
pine,  the  upstream  row  similarly  braced  with  4  by  6  inches  walings  of  the  same 
material.    The  cross  bracing  between  adjoining  rows  were  6  by  6  inches  white  pine. 

The  waling  pieces  and  cross  braces  were  bolted  through  each  pile  with  three- 
fourth-inch  bolts  with  nuts  2  feet  below  the  top  of  the  pile. 

The  tops  of  the  piles  have  a  slope  from  16.2  feet  above  low  water  at  the  bank  to 
13.2  feet  at  the  outer  pile,  as  shown  by  the  accompanying  drawing. 

The  piles  are  protected  from  scour  by  a  woven  foot  mattress  of  willows,  1  foot 
thick  and  50  feet  wide,  extending  an  equal  distance  above  and  below  the  axis  of 
the  dike. 

The  mattress  for  the  T  head  is  80  feet  normal  to  the  current  (extending  40  feet 
beyond  the  outer  row  of  piling)  and  120  feet  parallel  with  the  current  extending  an 
equal  distance  (30  feet)  beyond  the  upper  and  lower  piles  in  the  T  head. 

The  mattress  was  woven  with  a  selvage  edge  extending  around  its  entire  area.  In 
this  selvage  were  woven  two  strands  of  three-eighths-inch  wire  rope.  Three  single 
strands  of  five-eighths-inch  wire  rope  were  woven  through  the  body  of  the  mattress 
for  the  entire  length  of  the  dike.  Single  strands  of  three-eighths-inch  rope  extended 
across  the  mattress  from  one  side  to  the  other  every  10  feet,  fastened  at  either  end  to 
the  cables  in  the  selvage. 

The  shore  end  of  the  dike  is  graded  to  a  slope  of  3  on  1,  the  foot  mattress  extend- 
ing to  the  top  of  the  bank. 

The  foot  mattress  was  weighted  with  broken  pieces  of  stone  weighing  from  15  to 
150  pounds  each,  one-half  of  a  cubic  foot  of  stone  being  placed  on  every  square  foot 
of  the  dike  except  on  the  slope  at  its  root,  where  1  cubic  foot  of  stone  is  used  to  every 
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square  foot  of  mattress.  The  T-head  mattress  was  covered  with  a  oabic  foot  of  8t<»ie 
to  each  square  foot  of  mattress  over  its  entire  area. 

The  dike  was  screened  in  the  foUowiufjr  manner:  Willow  poles  3  inches  in  diam- 
eter were  driven  into  the  mattress,  from  6  to  8  inches  apart,  along  the  lower  row  of 
piling  and  spiked  to  the  6  by  8  walins  near  the  top  of  the  pile;  a  second  waling  was 
nsed,  spiked  to  the  piles  7  or  8  feet  below  the  upper  one,  to  give  additional  strength 
to  the  screens  aod  furnish  a  bearing  for  them  in  case  the  bearing  in  the  mattress  was 
lost  by  scour. 

Upon  the  completion  of  the  work  on  May  18  the  working  crew  were  all  dis- 
charged. 

On  May  21  a  small  force  was  employed  to  commence  the  construction  and  repair 
of  additional  plant  for  the  more  extensive  work  up  the  river. 

The  work  done  has  been  the  complete  overhauling  of  the  little  steamer  Jasie  ;  both 
her  hull  and  machinery  have  been  thoronghly  gone  over.  The  repair  of  the  large 
barge  built  in  1881  has  made  it  nearly  as  good  as  new. 

Ways  were  constructed  on  two  of  the  barges,  bolted  together  end  to  end,  for  use  as 
a  mattress  barce,  making  a  boat  108  feet  long. 

Lumber  for  the  dikes  and  the  new  100-foot  mattress  barge  was  delivered  here  by 
railway,  at  the  levee,  loaded  on  barges,  and  towed  to  the  Big  Sioux  River  by  the 
Jofiie. 

Work  was  at  once  commenced  on  the  new  barge,  which  I  confidently  expect  to 
have  in  service  between  the  15th  and  20th  of  the  present  month. 

The  following  material  was  used  in  construction  of  the  dikes: 

Oak  piles 126 

Brush cords.  -  444 

Broken  stono cubic  yards..  1,800 

White  pine  braces feet,B.Mi.  8>6fi2 

Bolts,  with  nuts  and  washers 274 

Three-eighths  inch  wire  cable linear  feet. .  11, 000 

DISTRIBUTION  OF  EXPENSES. 

Engineering,  etc $850. 27 

Plant 375.03 

$1,225.90 

Construction  of  mattress. 

Brush  bought 328.56 

Loading,  towing,  and  unloading  brush 282. 39 

Weaving 980.11 

Wire  cable 140.00 

^— — ^— —    1  731  06 

Piling  in  place 1,467.86 

Lumber  for  bracing  piles m. 180. 00 

Screening  poles 20.00 

Labor. 210.88 

1,878.74 

Wdgliting  maiirestes. 

Labor  unloading  rock  from  cars 103. 00 

Labor  placing  rock  on  mattress 1, 149. 13 

Purchase  of  rock 3,402.64 

Hire  of  barge 37.00 

4,691.77 

Miscellaneous  expenditures 341.13 

Reserved  for  liabilities 132.00 

Total 10,000.00 

Yery  respectfully,  your  obedient  servant, 

F.  M.  To  WAR,  Assistant  Engineer, 
Capt.  H.  F.  HoDQES, 

Corps  of  Engineers. 


REPORT  OP  H.  C.  GOULD,  ASSISTAI7T  ENGINEER. 

Mandan,  N.  Dak.,  July  1,  2895, 
Sir  :  I  have  the  honor  to  submit  the  following  report  on  ice  harbor  at  Rockhaven^ 
N.  Dak.,  water  gauges,  Blsmarok  Harbor  protection,  etc.,  during  the  year  ending 
June  30, 1895. 
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ICE  HARBOR  AT   ROCKHAVEN,  N.  DAK. 

The  grading  of  the  bank  on  the  upper  half  of  the  harbor,  which  had  been  sns- 
pended  June  30^  1894.  on  account  of  hign  water  and  delay  in  obtaining  title  to  lower 
half  of  the  land  needed,  was  gradually  resumed  late  in  July,  and  continued  as  the 
riyer  went  down  till  about  October  15. 

■  The  high  water  left  a  large  deposit  of  mud  and  silt  all  over  the  low  flat  which  had 
been  partly  graded  down  before  the  rise,  the  fill  varying  in  depth  from  1  foot  to  4 
feet.  ^Its  removal  with  scrapers  was  slow  and  difiScult,  as  teams  could  not  go  on  it 
until  partly  dried  out. 

The  amount  excavated  by  scrapers,  shovels,  and  wagons  is  15,904  cubic  yards;  123 
yards  of  rock  was  taken  out. 

Daring  the  suspension  of  the  grading  in  July  the  small  barges,  the  large  barge 
with  engine  on  it,  the  store  boat,  and  quarter  boat  were  removed  to  near  the  pro- 
posed boat  yard  at  lower  end  of  harbor. 

The  mooring  posts  were  filled  with  concrete,  the  surplus  broken  stone  removed, 
the  platforms  and  bins  taken  up,  and  material  stored. 

Cross  sections  were  sounded  along  the  whole  harbor  front,  and  borings  were  made 
near  the  proposed  new  low- water  line  to  a  depth  of  4  feet  below  low  water,  to  ascer- 
tain if  any  rock  would  be  met  in  dredging  to  that  depth,  but  none  was  found. 

The  comers  of  the  Government  tract  were  marked  by  permanent  monuments,  a 
number  of  surplus  stones  and  iron  pipes  left  from  the  river  survey  being  used  for 
this  purpose;  the  lettering  and  markings  pertaining  to  surveys  were  removed  from 
the  stones  and  pipes,  and  they  were  set  m  the  same  manner  as  for  survey  stations. 

The  snag  boat  «/b«epAin«  commenced  work  at  the  harbor  September  5,  sluicing  with 
her  wheel  to  increase  the  depth  and  cut  back  the  shore  line  along  front  of  the  work. 
Her  work  was  very  efficient.  During  the  first  two  days  a  cut  1,400  feet  long,  35  feet 
wide,  and  5  feet  deep  in  middle  was  made  through  a  low  mud  fiat  only  a  few  inches 
under  water  and  lying  just  below  the  grading,  in  order  to  give  a  better  outlet  for 
the  8lu|cinff  to  be  done  above.  Sluicing  was  then  started  at  the  head  of  the  harbor 
and  carried  down  along  the  whole  front  of  the  present  grading. 

In  operation  the  steamboat  is  placed  against  the  bank,  with  head  upstream.  A 
line  leads  some  distance  down  the  bank  to  hold  the  boat  from  going  ahead ;  one  of 
the  spars  is  set  to  hold  the  bow  out,  and  the  st«rn  is  held  close  in  by  the  line  directly 
to  the  bank.  The  wheel  is  then  run  as  if  going  ahead,  thus  throwing  a  strong  cur- 
cent  of  water  against  the  bank  and  bottom,  catting  it  away  to  sometimes  300  or  400 
feet  below  the  boat.  At  places  a  bank  5  feet  hig^h  was  rapidly  cut  away  and  a  depth 
of  6  feet  obtained ;  at  other  places,  where  the  shore  was  composed  of  sticky  gumbo, 
the  erosion  was  very  slow. 

The  Josephine  also  removed  a  large  part  of  the  old  crib  and  the  wreck  of  the  Undine. 
She  left  the  work  September  21  for  a  snagging  trip ;  returned  again  October  11  and 
remained  until  the  close  of  the  work  in  November,  being  occupied  in  sluicing  and 
removing  old  crib  and  wreck  of  Undine.  These  obstructions  were  removed  to  a  depth 
of  3  feet. 

ITie  rock  obtained  in  g^ding  the  bank  and  dumped  at  upper  end  of  the  work 
was  used  in  building  a  short  dike  to  throw  running  ice  away  from  the  new  graded 
shore  line.  The  foot  of  the  dike  is  at  low- water  mark ;  the  outer  end  is  cone  shaped, 
sides  rising  at  an  angle  of  45^,  and  radius  at  low  water  is  55  feet.  The  larger  rock 
was  laid  in  rough  riprap  courses  on  the  surface  and  the  remainder  used  for  filling 
inside.  The  rock  on  hand  was  sufficient  to  build  the  dike  at  15  feet  above  low  water. 
It  will  be  built  next  year  to  the  top  of  the  bank,  or  24  feet  above  low  water. 

To  keep  the  edge  of  the  embankment  in  front  of  mooring  posts  from  being  worn 
off  by  steamboat  lines,  pine  timbers,  6  by  16  inches,  were  obtained,  dressed  to  shape, 
thoroughly  painted  all  over  with  mineral  paint,  and  set  in  the  edge  at  every  post, 
extending  20  feet  both  sides  of  the  posts. 

A  number  of  the  surplus  iron  survey-station  pipes,  with  cast-iron  caps,  were  set  4 
feet  apart  in  rows  along  sides  of  the  approaches  to  top  of  the  embankment,  to  pre- 
vent ariving  over  edges  and  corners  of  the  approaches.  The  tops  of  the  posts  are 
about  1  foot  above  the  ground,  and  will  be  painted  white. 

At  the  close  of  the  season's  work  in  October  the  bank  grading  was  completed  to 
1,500  feet  below  the  head  dike,  and  the  dredging  (by  steamboat  sluicing)  had  made 
an  average  depth  of  4  feet  in  front  of  this  portion  at  stage  of  2.4  feet. 

The  snag  boat  Josephine  laid  at  the  harbor  through  the  winter.  The  efficiency  of 
the  work  done  was  fully  proven  in  the  breakup  of  the  river  this  spring. 

During  the  winter  the  title  to  the  lower  half  of  the  ice-harbor  tract  was  obtained. 
It  is  expected  to  commence  work  in  July  to  complete  the  grading  on  this  lower  part 
and  a  grade  for  hauling-out  ways  and  boat  yard  at  lower  end. 

MISCELLANEOUS  WORK  AT  ROCKHAVEN. 

A  shed  was  built  on  one  of  the  barges  to  protect  the  hoisting  engines  and  other 
property  for  which  there  was  not  room  in  the  store  boat.  The  shed  is  40  feet  long, 
"^'  feet  wide,  with  sides  8  feet  high. 
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One  of  the  hoisting  engines  was  fitted  up  and  placed  in  running  order  by  the 
Josephint^a  engineers,  to  be  sent  to  Pierre  in  the  spring. 

Watchman  Kelly's  house  was  repaired  by  relaying  part  of  the  floor,  taking  off  and 
rearranging  the  roof  over  rear  part,  using  second-hand  lumber,  providing  two  storm 
windows,  and  building  a  full  shed  in  front. 

An  ice  house  was  built  at  the  upper  end  of  the  Government  tract  by  making  an 
excavation  in  the  bank  16  by  24  feet  and  9  feet  deep,  lining  sides  and  ends  with  8»w- 
dusty  and  putting  on  a  substantial  roof  covered  with  dirt. 

The  house  was  filled  with  good  ice  by  the  watchman  and  a  few  men  hired  for  the 
occasion. 

The  free  use  for  the  winter  of  one  of  the  boarding  '^  shacks''  was  obtained,  and  it 
was  fitted  up  for  the  Joaephine'e  watchman  by  placing  tarred  paper  on  the  roof,  lay- 
ing floors,  putting  in  double  doors  and  windows,  and  building  thick  sod  walls  all 
around. 

A  permanent  dwelling  for  the  regular  watchman  at  Rockhaven  was  planned  dur- 
ing the  winter  and  authority  obtained  for  its  erection,  at  a  cost  of  not  exceeding 
$1,000.  The  house  has  two  stories  and  six  rooms ;  main  part  30  by  18  feet,  and  eU 
12  by  6  feet,  sides  16  feet  high. 

Rock  for  the  foundation  was  taken  from  the  ice-harbor  grading  and  hauled  to  the 
site  last  summer.  Lumber  and  other  material  were  purchased  on  bids  in  March  and 
May.  The  foundation  walls  were  laid  in  June,  cellar  excavated,  outside  frame  and 
floor  joists  put  up,  and  outside  sheathing  started. 

CBMENT  TESTS. 

In  July  and  October  I  made  a  number  of  pats  for  testing  time  of  setting,  and  256 
briquettes  firom  samples  of  the  Yankton  cement  used  in  making  anchor  blocks  for 
the  mooring  posts.  They  were  placed  in  galvani zed-iron  boxes  and  all  packed  in  a 
box  filled  with  water  and  sent  to  Sioux  City.  In  November  some  of  the  briquettes 
six  weeks  old  were  broken,  and  in  January  some  six-month's-old  briquettes  were 
broken.  Your  instructions  are  to  make  one-year  and  two-year  tests  on  the  briquettes 
and  then  compile  a  detailed  report  of  the  whole. 

WATER   GAUGES. 

T&wnaend,  Mont. — ^The  regular  week^  reports  were  received  all  the  year,  by  direc- 
tion of  the  secretary  of  the  Missouri  Kiver  Commission. 

Fort  Benton,  Mont. — This  gauge  was  in  operation  all  the  year.  The  gauge  was 
examined  by  me  and  zero  tested  August  1  by  leveling  from  bench  mark  in  coart- 
yard.    The  zero  was  0.2  low  and  was  corrected. 

Wolfpointj  Mont. — Readings  were  continued  until  the  river  closed,  November  24, 
1894,  and  were  resumed  after  the  ice  went  out,  March  28,  1895. 

The  zero  was  tested  by  me  August  7,  1894,  and  found  to  be  practically  correct. 

The  movable  iron-beam  cable  gauge,  which  was  on  trial  at  Sioux  City  at  the  last 
report,  was  sent  to  this  place,  set  up  by  Mr.  C.  A.  Swift,  and  readings  started  October 
4,  1894.    Its  operation  has  been  satisfactory. 

Fort  Bufordf  N.  Dak. — Readings  were  stopped  when  the  river  closed,  November  18, 
1894,  and  were  not  resumed  until  the  new  gauge,  described  below,  was  set  up  on 
April  24, 1895,  by  Mr.  John  Wade. 

The  zero  was  tested  August  10.  1894,  and  three  new  bench  marks  set  near  the 
gauge.    The  zero  was  0.25  Tow  and  was  corrected. 

Bi8marck,  X.  Dak, — The  readings  were  continued  all  the  year. 

Pierre,  S.  Dak. — No  readings  were  received  from  the  Weather  Bureau  gauge.  Ono 
of  the  new  gauges  described  below  was  set  up  by  Assistant  Engineer  W.  G.  Price, 
and  readings  started  April  24,  1895. 

Jiunning  Water,  S,  Dak. — The  readings  are  continuous,  except  from  December  29, 
1894,  to  March  19,  1895,  when  the  river  was  closed. 

On  April  13,  1895,  one  of  the  new  gauges  described  below  was  placed  in  operation 
by  me,  assisted  by  Mr.  John  Wade. 

Sioux  City,  Iowa. — Copies  of  the  readings  were  received  all  the  year,  by  direction  of 
the  secretary  of  the  Missouri  River  Commission. 

Miscellaneous. — The  records  were  copied  as  usual  and  hydrographs  kept  up  during 
the  year. 

The  movable  iron-beam  cable  gauge  that  was  placed  oti  trial  at  Sioux  City  last 
year  worked  very  well,  but  was  tnought  to  be  too  heavy  and  expensive. 

Another  gange,  operating  on  the  same  principle,  but  different  in  form,  was  designed 
during  the  winter.  Cast-iron  chairs  are  set  on  six  heavy  posts  placed  12  feet  apart 
in  a  line  normal  to  the  river  bank.  These  chairs  carrv  a  level  track  made  of  4-inch 
steel  I  beams  in  sections  of  12  feet.  On  the  track  is  placed  a  four-wheeled  carriage, 
built  by  securing  common  crosses  on  each  end  of  3-inch  iron  pipe  9^  feet  long,  with 
short  pieces  of  3-inch  pipe  in  the  four  side  openings  of  the  crosses  and  caps  on  the 
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ends  of  the  short  pieces.  The  wheels,  12  inches  in  diameter,  are  placed  against  the 
caps  on  axles  which  ran  through  the  caps  and  crosses.  On  the  forward  axle  an 
upright  post,  7  feet  high,  made  of  two  pieces  2-inch  T  steel,  is  placed  with  guy  from 
its  top  to  rear  axle.  The  forward  axle  of  1-inch  pipe  extends  4  feet  outside  the 
wheels,  and  from  the  ends  guys  run  to  the  rear  axle.  An  extension  of  iron  pipe  33 
feet  lonff  is  attached  io  the  front  opening  in  forward  cross;  the  first  three  pieces  are 
of  2-inch,  l|-iuch.  and  l^-inch  pipe,  respectively,  each  10  feet  long,  and  the  outer 


piece,  3  feet  long,  is  of  1-inch  pipe.  From  each  joint  of  this  extension  small  iron  guys 
extend  to  the  top  of  the  upright  standard  and  to  outer  ends  of  the  extension  of  for- 
ward axle.  A  deep-grooved  sneave,  5  inches  in  diameter,  is  placed  on  outer  end  of 
the  pipe  extension,  over  which  runs  a  three-sixteenths-inch  iron-wire  sash  cord  having 
a  16-pound  sash  weight  at  lower  end  and  an  adjustable  index  pointer  and  handle  at 
the  other  end.  A  wood  scale  board  about  20  feet  long  is  secured  on  top  of  the  axles 
and  graduated  to  feet  and  tenths.  The  rear  wheels  are  cast  solid  and  wider  than  the 
forward  wheels  for  counterbalance,  and  about  50  pounds  of  lead  is  run  into  the 
rear  axle  for  same  purpose.  Wood  blocks  were  bolted  to  each  end  of  the  track  to 
keep  carriage  from  running  Off,  and  a  chain,  with  padlock,  is  provided  to  secure  the 
carriage  to  track  when  not  in  operation. 

Readings  are  taken  in  same  manner  as  with  the  standard  cable  gauge  on  bridges, 
after  running  the  carriage  to  outer  end  of  track.  As  the  track  is  level  the  gauge  will 
read  correctly  in  any  position  on  the  track  when  the  weight  will  reach  the  water. 
If  the  bank  becomes  bable  to  cave  away  the  keeper  removes  the  outer  section  of  the 
track  and  the  chair. 

The  order  for  building  three  of  these  gauges  was  given  to  the  Gillette-Herzog 
Manufacturing  Company,  of  Minneapolis,  after  bids  on  circular  notices,  for  $110 
each  for  delivery  f.  o.  b.  cars  at  Minneapolis.  1  inspected  them  March  28,  1895.  and 
found  them  to  be  exceedingly  well  ma<le.  They  were  sent  to  Fort  Buford,  Pierre, 
and  Running  Water,  as  noted  in  foregoing. 

BISMARCK   HARBOR  PROTECTION. 

During  parts  of  August,  September,  and  October  a  survey  was  made,  in  accordance 
with  your  instructions,  extending  from  the  upper  end  of  the  Government  tract  ai 
Bock  Haven  to  nearly  a  mile  below  the  Bismarck  river  landing.  A  base  line  was 
carefully  measured  from  B.  M.  ^^  to  upper  boundary  post.  A  system  of  tertiary  tri- 
angulation  was  run  from  the  base  line  to  a  bench  mark  of  the  Missouri  River  survey 
near  Bismarck.  Azimuth  was  taken  from  the  lines  Mandan  to  Harmon  and  Mandan 
to  Lincoln,  these  being  stations  in  the  secondary  trlangulation  done  by  the  Missouri 
River  Commission  in  1889. 

The  angles  were  read  with  a  Brandis  transit  and  triangles  computed.  The  shore 
lines  and  bars  were  run  by  stadia,  connecting  with  the  tertiary  trlangulation  stations. 

Soundings  were  taken  with  the  aid  of  the  Josephine^ a  yawl,  and  the  ends  of  the 
lines  were  located  by  stadia. 

The  work  was  platted  on  a  scale  of  1  inch  to  600  feet,  and  contours  of  3  feet  and  6 
feet  depth  drawn  in ;  the  shore  lines  were  also  platted  and  lithograph  sheets  of  the 
1891  survey  of  the  river,  scale  1  inch  to  1,000  feet,  the  characteristic  soundings  trans- 
ferred to  them,  and  the  contours  of  6  feet  depth  put  on.  The  maps  were  sent  to  the 
office  October  26,  1894. 

In  November  and  December  I  made  estimate  of  material  and  outfit  required  for 
carrying  out  this  work  in  accordance  with  your  project.  On  account  of  delay  in 
approval  of  the  project  only  circular  notices  for  bids  were  issued.  Bids  for  fur- 
nishing 700  piles  were  opened  March  25,  and  the  order  given  to  Charles  King, 
Tacoma.  Wash.,  whose  bid  was  3.72  cents  per  foot  f.  o.  b.  cars  at  or  near  Taeoma. 

Bids  for  furnishing  about  135,000  feet  of  lumber,  4,100  cubic  yards  stone,  bar  iron, 
bolts,  nails,  wire  ropes,  manila  rope,  tackle  blocks,  pile  hammer,  and  other  materials 
were  opened  Ma^  26. 

The  order  for  lumber  was  given  to  the  Calhoun  Coal  and  Lumber  Company,  Kan- 
sas City,  Mo.,  who  bid  to  furnish  fir  lumber  at  or  near  Portland,  Oreg.,  but  failed  to 
deliver  on  time  and  their  order  was  canceled.  The  lumber  was  then  purchased  in 
open  market  of  Inman,  Poulsen  &  Co.,  Portland,  Oreg.,  at  lower  prices  than  the  bid 
first  accepted,  being  $6.25  per  thousand  for  rough  and$7.75  per  thousand  for  dressed 
lumber  f.  o.  b.  cars  at  Portland. 

The  order  for  stone  was  secured  by  the  Northern  Pacific  Railroad  Company,  the 
lowest  bidders,  the  bid  being  $1  per  cubic  yard  for  stone  already  piled  on  the  bank 
near  the  proposed  work. 

Mr.  £.  A.  D.  Parker  was  sent  to  Mandan  April  15  to  receive  materials,  make  a 
snrvey  of  the  shore  line  at  the  proposed  dikes,  and  locate  them  on  the  ground. 

I  arrived  at  Mandan  May  4.  A  temporary  office  was  established  in  rear  part  of 
the  State  Bank  building.  Two  cars  lumber  had  arrived  May  3,  and  the  iron,  bolts, 
hardware,  paint  and  oils,  and  pile  hammer  were  already  there. 
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A  warehouse  48  by  18  feet,  with  10-foot  walls,  was  started  May  9  near  the  middle  of 
the  proposed  works,  and  completed  on  the  16th ;  an  office  15  by  12  feet  was  made  in 
one  end  and  occupied  on  May  18. 

The  use  of  a  track  formerly  used  by  the  railroad  company  in  bank  protection  work 
here  was  obtained.  The  material  in  a  number  of  spur  tracks  on  the  site  was  taken 
up  and  used  with  other  mateiial  furnished  by  the  railroad  company  in  extending 
this  supply  track  to  the  upper  end  of  dike  work. 

The  lumber,  piling,  and  other  material  arrived  promptly.  The'boiler,  pipe  fittinsn, 
etc.,  sent  from  Sioux  City  arrived  safely  at  Bismarck  and  were  delivered  at  the  works 
by  the  Josephine  May  17. 

The  construction  of  the  pile-driver  hull  was  commenced  May  16.  It  was  launched 
June  8.  The  machinery  was  moved  on  board,  set  up,  and  connected ;  the  leads  were 
framed,  set  up,  and  hammer  pat  in.  A  pile  was  driven  for  trial  June  22  and  tilie 
machinery  found  to  work  satisfactorily,  except  the  friction  drum  on  the  hoist 
euffine,  which  required  some  minor  repairs.  The  house  over  boiler  was  built  and 
painted ;  the  leads  were  also  painted  all  over. 

On  June  25  the  driver  was  moved  to  upper  end  of  worlds  and  two  mooring  piles 
driven  above  Dike  No.  1 ;  two  more  were  driven  on  the  26ch.  The  crew  were  occu- 
pied the  rest  of  the  month  in  fitting  up  the  driver  with  capstans,  roller  chocks,  fuel 
Din,  vise  bench,  blocks,  etc. 

The  crew  and  tools  of  the  snag  boat  Josephine  were  used  in  setting  up  the  pile- 
driver  machinery. 

The  hull  of  the  driver  is  65  feet  long,  18  feet  wide,  and  4  feet  deep.  The  boiler  is 
the  Roberts  safety  water-tube  boiler,  formerly  used  on  the  snag  boat  Mandan.  The 
hoisting  engine  is  one  of  the  old  engines  brought  down  from  the  upper  river  in  1884; 
it  has  a  single  cylinder  7  by  12  inches  and  a  single  drum  with  winch  head  on  end  of 
drum  shaft. 

A  small  open  barge  24  feet  long,  6  feet  wide,  and  2  feet  deep  was  built  for  handling 
mooring  lines. 

The  50-foot  barge  in  use  at  Rookhaven  last  year  was  brought  down  here. 

Two  of  the  56-foot  barges  and  two  of  the  40-foot  barges  at  Rockhaven  were 
thoroughly  overhauled,  repaired,  and  calked  and  brought  down  for  this  work. 

Last  Af arch  nearly  800  cords  willow  brush  were  cut  by  hired  labor  on  the  bottom 
just  below  the  railroad  bridge  and  hauled  to  near  the  works. 

In  June  about  750  cords  more  were  cut  at  the  same  place  and  hauled  to  the  works. 

Fourteen  carloads  lumber  and  eighteen  carloads  piling  were  received  and 
unloaded. 

DIKE  CONSTRUCTION. 

Inclines  for  the  land  ends  of  the  mattresses  were  graded  on  slope  of  1  on  3  at 
Dikes  1,2,  and  3.  The  brush  mattress  at  Dike  No.  1  was  built  in  place  from  the 
ground  surface  down  the  incline  to  about  15  feet  into  the  water;  a  smaller  mattresa 
at  Dike  No.  2  was  nearly  finished. 

Ways  on  which  to  build  the  mattresses  before  floating  them  into  place  in  the 
dikes  were  nearly  completed  at  the  end  of  the  year.  They  are  placed  on  2-inch 
plank  laid  on  an  incline  of  about  1  on  4,  graded  in  the  bank  about  300  feet  above 
Dike  No.  1.  ' 

Mr.  E.  A.  D.  Parker  has  been  a  very  efficient  and  very  satisfactory  assistant  in  all 
of  the  field  work  of  the  year. 

Respectfully  submitted. 

H.  C.  Gould,  AMxeiani  Engineer. 

Capt.  H.  F.  HODGKS, 

Corps  of  Engineers. 


COMMERCIAL  STATISTICS. 

Biver  tannage  bettceen  Sioux  Cityj  Iowa,  and  SUbbs  Ferry,  Montana,  exclusive  of  live  stock. 


Year. 

Tons. 

Tear. 

Tona. 

Igg7 

13,961 
12, 895 
16,724 
13.826 

1  1891 

18,  OSS 
15,182 
13,837 
25,161 

1888 

1892 *. 

1880 

1893 

1890      

1894 

n 


^g 

^^^^■1 

Pi 

mMSC^££.^, 


X —  671.5 


*      \      i      ?      V 
\        Ce^ataift  ,  Corps    or  ^n^ztScr'S  ZTS-jS. 


Eng  54  1 


Tear. 
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Traffic  by  river  reaches. 


1890. 

1891. 
1892. 

1893. 

1894. 


River  reaches  between— 


Slonx  City  and  Bismarck 

Bismarck  and  Fort  Buford — 
Fort  Buford  and  Fort  Benton 

Sioux  City  and  Bismarck 

Bismarck  and  Fort  Buford. . . 

Sioux  City  and  Pierre 

Pierre  and  Bismarck 

Bismarck  and  Fort  Buford . . . 

Sioux  City  snd  Pierre 

Pierre  and  Bismarck 

Bismarck  and  Fort  Buford. . . 

Sioux  City  and  Pierre  * 

Pierre  and  Bismarck 

Bismarck  and  Fort  Buford — 
Great  Falls  and  Stubbs  Ferry 


Paokajres 
and  bulk 
freight. 


Tone. 
9,735 
2,467 
1,124 

10,410 
2,645 
2.634 
7,247 
5,301 
5,456 
6,256 
2,125 
1,491 

19, 171 

4,461 

28 


Passen- 


Number. 

A,  922 

184 

62 

1,749 

130 

82 

177 

278 

12,513 

137 

12 

8,095 

16,362 

102 


Live 
stock. 


Head. 

2,974 

43 

43 

4,683 

60 

6,043 

2,315 

800 

23,137 

20 

2 

9,258 

41,366 

1,849 


*  Statistics  of  steamer  Little  Maud  not  reported,  and  taken  same  as  for  previous  year. 

List  of  steamers  plying  on  the  Missouri  Biver  between  Sioiuc  City,  Iowa,  and  Stubbs  Ferry, 
Montana,  during  the  year  1894. 


Name. 

When 
built. 

Dimensione 

• 

Ton- 
nage. 

Manager  or  owner. 

Length. 

Breadth. 

Feet. 

14 

23.3 

31.6 

14 

20 

17.8 

Deptii. 

Mary  E.  Bennett... 

CapitolaButt 

VintStiUings 

JosieL.  K.. 

1880 
1885 
1881 
1884 
1882 
1870 

Feet. 

65 

83.7 
131 

60 

92 

98.2 

Feet 
2 

3.3 
4.8 
2.5 
3.4 
3 

21.71 
57.31 

177. 47 
22.75 
58.66 
50.47 
57.29 
75 

313 

286.49 

1  Less 
I  than 
]     50 
tons. 

R.  A.  Talbot,  Sioux  City,  Iowa. 

Do. 
Selzer  Bros..  Sioux  City,  Iowa. 
A.  Larson,  Yankton,  S.  Dak. 

Little  Maud 

Last  Chance 

Jas.  Leighton 

Jos.  Leech,  Running  Water,  S.  Dak. 
H.  J.  King,  Chamberlain,  S.  Dak. 
F.  Horn,  Pierre.  S.  Dak. 
B.  S.  Holmes,  Sioux  City,  Iowa. 
I.  P.  Baker,  Bismarck,  N.  Dak. 
Do. 

Castalia 

1892 

Batchelor 

178.6 
177.4 

90 

44 

50 

50 

29 

31 

3L3 
17 
10 
10 
10 
7 

4 

4 
2 
11 
4.5 
4.5 
3 

Rosebud 

1887 

Imelda 

D.  B.  Weatherbe,  Fort  Yates,  N.  Dak. 
N.Hilger. 
W.  D.  Taylor. 
J.  W.  Cornelius.     . 

Rose 

1886 
1892 
1892 
1892 

J.J.Hill 

Minnie 

Francis 

Jj.KIepetco. 

Dates  of  ice  closings  and  openings  on  the  Missouri  River  above  Sioux  City,  Iowa,  1894-96. 
[Continuetl  from  i>.  1748,  Report  for  1894.] 


Locality. 


Montana: 

Townsend 

Fort  Benton 

Wolfpoint 

Great  Falls 

North  Dakota: 

Fort  Buford  .... 

Bismarck 

South  Dakoto: 

Running  Water 
Iowa: 

Sioux  City 


Dec.  29,1894 
Jan.  8,1895 
Nov.  24, 1894 
Jan.    1, 1895 

Nov.  18, 1894 
Nov.  19, 1894 

Dec.  29, 1804 

Dec.  28, 1894 


Opening. 


Mar.  18,1895 
Feb.  27,1895 
Mar.  28, 1895 
Feb.  26,1895 

Mar.  29, 1895 
Mar.  27, 1895 

Mar.  19,1895 

Mar.  20,1895 
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Z  2. 

REMOVAL  OF  SNAGS  AND  OTHER  OBSTRUCTIONS  IN  MISSOURI   RIVER 
ABOVE  SIOUX  CITY,  IOWA. 

PROJECT. 

The  approved  project  contemplates  the  removal  of  snags  and  otber 
obstructions  from  the  Missouri  Eiver  between  Stubbs  Ferry  and  the 
south  line  of  Sioux  City.  Three  snag  boats  are  maintained  for  the  work, 
which  is  done  by  hired  labor. 

AP^ROPRIATIOKS. 

March  5,1893 $50,000 

August  18,  1894 50,000 

CONDITION  AT  BEGINNING  OF  YEAR. 

Before  the  date  of  the  first  special  appropriation  the  work  was  car- 
ried on  under  allotments  aggregating  $192,847.30  from  the  appropria- 
tions tor  general  river  improvement..  When  the  first  special  appropri- 
ation became  available,  on  July  1, 1^93,  there  were  three  boats  on  hand 
which  had  been  purchased  or  built  from  the  general  appropriations. 
The  condition  of  the  fleet  at  the  beginning  of  the  fiscal  year  was  as 
follows: 

Snag  boat  James  B.  McPherson. — A  steel-hulled  stern- wheel  snag  boat, 
finished  in  1891  by  the  Iowa  Iron  Works,  of  Dubuque.  This  boat  is  170 
feet  long  by  36  feet  beam,  with  a  nominal  capacity  of  340  tons.  Sinoe 
the  alteration  of  her  stem  in  the  winter  of  1893-94  she  draws  31  inches 
with  an  average  load.  She  has  a  compound  condensing  engine.  At 
the  beginning  of  the  year  she  was  at  work  on  the  river  between  Sioux 
City  and  Chamberlain. 

Snag  boat  Josephine. — A  wooden-hulled  stem-wheeled  snag  boat, 
purchased  in  1885  at  Bismarck,  N.  Dak.  This  boat  is  183  feet  long  by 
31  feet  beam,  with  a  nominal  capacity  of  331  tons.  She  draws  29  inches 
with  an  average  load,  and  has  single-expansion  noncondensing  engines. 
At  the  beginning  of  the  year  she  was  at  work  on  the  river  between 
Fort  Yates  and  Washburn. 

Sna{/  boat  Mandan. — A  steel-hulled  stern- wheel  snag  boat,  built  in 
1891  as  a  snag  scow,  without  motive  power,  by  the  Carondelet  Boiler 
and  Sheet  Iron  Works,  of  St.  Louis,  and  subsequently  altered.  This 
boat  is  now  138  feet  long  by  24  feet  beam,  with  a  nominal  capacity  of 
150  tons.  She  draws  26  inches  with  an  average  load,  and  has  com- 
pound noncondensing  engines.  At  the  beginning  of  the  year  she  was 
at  work  on  the  river  between  Chamberlain  and  Fort  Yates. 

WORK  DURING  THE  TEAR. 

The  McPherson  worked  from  July  1, 1894,  until  November  1, 1894, 
except  for  four  weeks  lost  on  account  of  high  water.  On  November  1 
she  entered  winter  quarters  at  the  Sioux  ice  harbor.  On  April  20, 
1895,  she  left  the  harbor  and  has  since  been  at  work  on  the  .river  between 
Sioux  City  and  Pierre.  A  certain  amount  of  time  has  been  used  in 
carrying  material  for  the  dike  work  at  Pierre  and  Fort  Pierre. 

The  Josephine  worked  from  July  1,  1894,  until  November  13, 1894, 
except  for  four  weeks  during  high  water.  In  the  time  thus  lost  she 
made  a  trip  to  Fort  Benton  and  brought  down  property  which  had  been 
left  on  the  bank  before  the  abandonment  of  work  on  the  Rocky  Biver. 
On  November  13,  she  was  laid  up  for  the  winter  in  the  Bockhaven  ice 
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harbor.  On  April  13, 1895,  she  resumed  work  and  has  been  employed 
since  then  between  Fort  Yates  and  Bismarck.  A  few  days  have  been 
used  in  carrying  material  for  the  dike  work  at  Mandan. 

The  Mandan  worked  from  July  1, 1594,  to  November  4, 1894,  when  she 
was  hauled  out  on  ways  in  the  Sioux  ice  harbor  and  blocked  up  for 
repairs.  Her  plating  had  been  severely  injured  antl  several  frames  had 
been  broken  by  striking  stumps  and  rocks  during  the  season.  It  was 
also  necessary  to  replace  her  boiler  by  one  better  adapted  to  the  work. 
The  repairs  were  completed  in  February,  but,  owing  to  lack  of  other 
funds,  it  was  not  possible  to  build  the  boiler  until  the  expenditure  of 
the  api>ropriation  of  August  18, 1894,  should  have  been  authorized. 
This  was  not  done  until  February  27, 1895.  The  boiler  was  then  ordered 
at  once  and  was  in  place  on  June  13, 1895,  when  the  boat  began  work 
again. 

The  expenses  for  the  three  boats  have  been  $45,899,  of  which  $27,037 
have  been  supplied  by  allotments  from  the  appropriations  for  general 
river  improvement,  and  $18,862  from  the  appropriations  for  removing 
obstructions. 

Summary  of  work  of  boats. 


Boats. 

Snags 
removed 

or  de- 
stroyed. 

Rocks 
removed. 

Miscella- 
neous ob- 
stmctions 
removed. 

Trees 
cat. 

Working 
days. 

Miles  run. 
TTp.      Down. 

MoPherson 

Joeephine 

Mandan 

304 
316 

198 

327 

117 

180 

11 

30 

1,855 

36 

168 
168 
123 

1,017 

1,485 

884 

873 

1,4«3 

884 

127 

Total 

818 

454 

308 

1,921 

459 

3,386 

3,260 

WORK  REQUIRED. 

Until  the  channel  of  the  river  has  been  permanently  regulated  and 
fixed,  it  will  not  be  possible  to  clear  it  entirely  of  snags.  Whenever 
it  shifts,  it  uncovers  old  buried  snags,  or  sweeps  new  ones  into  danger- 
ous positions.    Each  year  therefore  brings  new  work  with  it. 

The  removal  of  snags  and  ro<5ks  is  undoubtedly  of  greater  benefit  to 
the  commerce  of  the  river  than  any  other  which  could  be  accomplished 
with  the  same  outlay.  The  trade  on  the  river  is  small  and  the  cost  of 
the  work  is  $50,000  annually.  Should  it  be  decided  to  continue  the 
removal  of  obstructions,  this  sum  should  be  appropriated. 

Money  statement. 

Jnly  1, 1894,  balance  unexpended $4, 516. 41 

Amount  appropriated  by  sundiy  civil  act  approved  August  18, 1894 50, 000. 00 

54,516.41 
June  30, 1895,  amount  expended  during  fiscal  year 18, 862. 00 

July  1,  1895,  balance  unexpended 35,654.41 

July  1, 1895,  outstanding  liabilities $6,612.36 

Julv  1. 1895,  amount  covered  by  uncompleted  contracts 2, 600. 00 

'  9,212.36 

Jnly  1, 1895,  balance  available 26,442.05 

(Amount  (estimated)  required  for  completion  of  existing  project *  50, 000. 00 
Amounttnatcanbeprofitably expendedinfiscalyearending June30, 1897    50, 000, 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 

*AnnuaUy. 
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Z3. 

IMPROVEMENT  OF  YELLOWSTONE  RIVER,  MONTANA  AND  NORTH 

DAKOTA. 

'APPROVED  PROJECT. 

The  approved  project  contemplates  rock  removal  at  various  places  on 
the  river,  the  constraction  of  closing  dams  and  wing  dams  at  points 
below  Glendive,  and  a  survey  of  the  river.  Operations  under  this 
project  are  now  suspended. 

APPROPRIATIONS. 

1878  (allotmeu  t  for  survey  from  appropriations  for  examinations  and  snrvejrs) .  $15, 000 

1879 25,000 

1880 15,000 

1881 20,000 

1882 20.000 

1884 20,000 

1886 18,750 

CONDITION  AT  BECflNNING  OF  YEAB. 

The  expenditures  on  the  river  have  resulted  in  giving  a  depth  of  3 
feet  at  the  points  improved  above  Glendive  and  of  3  feet  or  more  at  the 
points  improved  below  that  place.    The  survey  has  been  finished. 

OPERATIONS  DURING  THE  YEAR. 

During  the  fiscal  year  ending  June  30, 1895,  no  work  was  done.  For 
reasons  given  in  Appendix  X  2  of  the  Annual  Report  of  the  Chief  of 
Engineers  for  1887,  the  project  is  Busi)ended  for  further  action  of  Con- 
gress. 

There  has  been  expended  on  the  river  improvement  a  total  sum  of 
$103,029.59,  and  on  the  survey  a  total  sum  of  $19,000. 

There  was  formerly  a  brisk  river  traffic,  which  has  been  killed  by  the 
railroads. 

Money  statement, 

Jnly  1, 1894,  balance  unexpended $11,720.58 

Jnne  30, 1895,  amount  expended  during  fiscal  year .17 

July  1,1895,  balance  unexpended 11,720.41 


Z4. 

PRELIMINARY  EXAMINATION  OF  THE  NEBRASKA  SIDE  OF  THE  MISSOURI 
RIVER  OPPOSITE  SIOUX  CITY,  IOWA. 

[Printed  in  Hoase  £x.  Doc.  No.  48,  Fifty -third  CongrMS,  third  seesion.] 

Office  of  the  Chief  of  Engineebs, 

United  States  Army, 
Washington  J  D.  C,  December  i,  1894. 
Sir  :  I  have  the  honor  to  submit  the  accompanying  copy  of  report  of 
November  16, 1894,  by  Capt.  H.  F.  Hodges,  Corps  of  Engineers,  giving 
resalts  of  preliminary  examination  of  '^  the  Nebraska  side  of  the  Mis- 
souri River  oppovsite  Sioux  City,  Iowa,  from  a  point  in  Nebraska  where 
an  extension  of  the  lower  limits  of  Sioux  City,  Iowa,  would  intersect 
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the  Nebraska  side  of  the  river  and  np  the  river  to  a  point  in  Nebraska 
opposite  the  mouth  of  Big  Sionx  Biver,"  provided  for  by  river  and  har- 
bor  act  of  August  17, 18M. 

Captain  Hodges  reports  that  he  considers  the  part  of  the  Missouri 
River  covered  by  the  present  examination  worthy  of  improvement  to  the 
extent  necessar^r  for  the  protection  of  the  caving  bank  between  the  revet- 
ments already  constructed  on  the  South  Sioux  City  front.  The  views 
and  conclusions  of  Captain  Hodges  are  concurred  in  by  Col.  O.  M.  Poe, 
Corps  of  Engigeers,  the  division  engineer,  and  by  this  office. 

No  detailed  survey  is  necessary  in  order  to  submit  a  plan  and  esti- 
mate of  cost  of  improvement. 

Very  resi)ectftilly,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig,  Gen.j  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War, 


report  of  capt.  h.  f.  hopoes,  corps  of  engineers. 

United  States  Engineer  Office, 

Sioux  City,  Iowa,  November  16, 1894. 

General:  I  have  the  honor  to  submit  the  following  report  of  the 
preliminary  examination  of  the  Nebraska  side  of  the  Missouri  River 
opposite  Sioux  City,  Iowa,  from  a  point  in  Nebraska  where  an  exten- 
sion of  the  lower  limits  of  Sioux  City,  Iowa,  would  intersect  the 
Nebraska  side  of  the  river,  and  up  the  river  to  a  point  in  Nebraska 
opposite  the  mouth  of  Big  Sioux  River. 

This  examination  was  ordered  by  the  river  and  harbor  act  of  August 
17, 1894,  and  was  made  by  me  on  the  6th  instant. 

The  lower  limit  of  the  ground  covered  is  2  miles  below  the  bridge  of 
the  Chicago,  St.  Paul,  Minneapolis  and  Omaha  Railroad,  and  the  upper 
limit  is  5^  miles  above  that  structure. 

For  the  entire  distance  of  7^  miles  the  Nebraska  bank  is  low,  although 
not  flooded  at  ordinary  high  water. 

At  present,  below  the  railroad  bridge,  a  sand  bar  makes  out  from 
the  low  bank  and  holds  the  channel  near  the  Iowa  side. 

About  1,000  feet  above  the  bridge  the  railroad  company  has  con- 
structed a  spur  dike,  projecting  from  the  Nebraska  side,  and  has 
revetted  the  bank  for  a  distance  of  half  a  mile  above  the  dike  with 
weighted  mattress  work,  built  in  the  summer  of  1893. 

The  part  thus  protected  is  shown  in  red  on  the  accompanying  copy 
of  chart  No.  198,  survey  of  the  Missouri  River. 

For  about  three-quarters  of  a  mile  above  the  termination  of  this  mat- 
tress to  a  point  opposite  the  main  part  of  the  town  of  South  Sioux  City 
the  bank  is  unprotected  and  has  been  cutting  seriously,  especially  in 
the  season  just  past.  Several  houses  are  reported  to  have  been  moved 
back  from  the  bank,  and  one  has  fallen  into  the  river. 

From  the  upper  end  of  this  unprotected  part  to  a  point  3,500  feet 
above,  the  bank  has  been  revetted  with  a  mattress  held  down  by  anchors 
and  wire.  For  part  of  this  distance  a  pile  training  wall  connected  with 
the  bank  by  short  spurs  has  also  been  constructed.  This  work  was  done 
in  1890-91  under  the  auspices  of  a  company  formed  for  the  construction 
of  a  bridge  to  cross  the  river  at  this  point.  The  bridge  has  not  yet  been 
finished. 
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From  tbe  upper  end  of  the  last-named  revetment  to  the  upper  limit 
of  the  examination  the  shore  is  unprotected.  The  present  bank  is  in 
reality  tbe  edge  of  an  island,  which  extends  between  the  channel  and 
a  slough  where  the  main  volume  of  the  river  formerly  ran. 

Except  opposite  the  town  of  South  Sioux  City,  the  river  between  the 
points  named  in  the  act  does  not  demand  immediate  attention ;  indeed, 
nothing  short  of  a  systematic  improvement  by  contraction  works  will 
be  of  any  material  benefit  in  deepening  tbe  channel.  At  the  place 
mentioned,  the  bank  should  undoubtedly  be  held.  The  effects  of  the 
erosion  are  felt  not  only  in  the  destruction  of  property,  but  in  the  shift- 
ing of  the  channel  and  in  the  formation  of  bars  lower  down,  where  the 
eroded  material  is  deposited.  If  tbe  cutting  be  allowed  to  continue 
there  is  every  reason  to  believe  that  it  will  flank  tbe  revetment  put  in 
by  the  railroad  company  and  change  the  channel  in  such  manner  as  to 
cause  the  current  to  strike  the  piers  of  the  bridge  obliquely. 

The  construction  of  a  revetment  to  protect  the  cavii^  bank  would,  in 
all  probability,  form  part  of  a  project  for  the  general  rectification  of  the 
portion  of  the  river  covered  by  tbe  examination;  there  is  good  reason 
to  hold  the  channel  on  tbe  Nebraska  side,  opposite  Sioux  City,  as  the 
bank  there  is  already  protected  to  a  great  extent. 

The  commerce  on  the  upper  Missouri  Eiver  is  very  small,  and  has 
for  the  last  few  years  shown  no  marked  sign  of  increase.  There  is  little 
ground  to  believe  that  the  execution  of  any  isolated  work,  such  as  the 
rectification  of  a  short  reach,  will  have  any  noticeably  encouraging 
eftect.  Nevertheless,  a  certain  amount  of  such  work  seems  judicious 
where  it  is  necessary  to  prevent  the  channel  from  growing  much  worse 
than  it  now  is,  and  particularly  in  places  where  there  is  promise  of  tbe 
durability  of  tbe  single  works,  and  where  they  can  be  laid  out  in  con- 
formity to  the  probable  general  scheme  for  river  improvement,  should 
this  ever  be  entered  upon.  Hitherto  the  town  fronts  along  the  river 
have  been  considered  as  the  proper  points  for  undertaking  the  first 
works. 

There  are  three  commercial  steamboats  at  Sioux  City  which  have 
been  idle  during  the  greater  part  of  the  past  season.  There  is  also  a 
fourth  owned  at  Sioux  City  but  operating  on  another  part  of  the  river. 

A  total  of  6,456  tons  of  freight,  12,513  passengers,  and  23,137  head 
of  live  stock  were  carried  on  the  reach  of  tbe  river  between  Sioux  City 
and  Pierre  in  tbe  year  1893. 

The  radical  improvement  of  tbe  stretch  of  river  included  within  the 
limits  of  the  present  examination  would  be  a  work  of  great  magnitude* 
The  boating  interests  of  tbe  locality  are  not  at  present  of  sufficient 
importa^nce  to  warrant  me  in  recommending  it.  The  protection  of  the 
cutting  bank  at  South  Sioux  City  is,  however,  a  much  smaller  under- 
taking, and  may,  I  think,  be  justified  as  a  public  necessity. 

Although  I  am  reluctant  to  recommend  beginning  at  present  any  work 
on  tbe  upper  Missouri  which  has  not  already  been  ordered  or  authorized 
by  Congressional  action,  I  consider,  nevertheless,  that  the  part  of  the 
river  covered  by  the  present  examination  is  worthy  of  improvement  to 
the  extent  necessary  for  tbe  protection  of  tbe  caving  bank  between  the 
revetments  already  constructed  on  the  South  Sioux  City  front. 

Two  charts,  numbered  197  and  198,  of  the  survey  of  the  Missouri 
Eiver  are  transmitted  herewith  to  show  so  much  of  the  locality  as  lies 
within  the  limits  of  that  survey. 

No  further  detailed  survey  will  be  necessary  to  lay  out  the  work  sug- 
gested alK)ve.  It  will  be  desirable  to  rerun  tbe  shore  line  and  take 
soundings  enough  to  show  tbe  changes  which  have  occurred  since  the 
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existing  maps  were  made.  The  cost  of  this  work  is  estimated  at  $100. 
It  should  not  be  done  until  just  before  entering  upon  the  work  of  con- 
struction. 

Very  respectfully,  your  obedient  servant, 

H.  F.  Hodges, 
Captain,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U,  8.  A. 
(Through  Col.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer, 
Northwest  Division.) 

[Fint  indorsement.] 

U.  S.  Engineer  Office, 
Detroit,  Mich,,  November  20, 1894. 
Respectfully  forwarded  to  the  office  of  the  Chief  of  Engineers.    I 
concur  in  the  views  and  conclusions  of  the  district  engineer,  Capt.  H. 
F.  Hodges,  Corps  of  Engineers. 

O.  M.  PoE, 
Colonel,  Corps  of  Engineers,  etc,, 
Division  Engineer,  Northwest  Division, 


Z  S- 

PRELIMINARY  EXAMINATION  OF  TONGUE  RIVER,  MONTANA,  WITH  A 
VIEW  OF  STRAIGHTENING  ITS  CHANNEL  ALONG  THE  EASTERN  EDGE 
OF  THE  FORT  KEOGH  MILITARY  RESERVATION. 

[Printed  in  House  Ex.  Doc.  No.  75,  Fifty- third  Congrees,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  December  1, 1894. 
Sir:  I  have  the  honor  to  snbmit  the  accompanying  copy  of  report, 
dated  September  27, 1894.  by  Capt.  H.  F.  Hodges,  Corps  of  Engineers, 
of  the  results  of  a  preliminary  examination  of  Tongue  River,  Montana, 
"  with  a  view  of  straightening  its  channel  along  the  eastern  edge  of  the 
Fort  Keogh  Military  Reservation,'^  made  to  comply  with  the  require- 
ments of  the  river  and  harbor  act  of  August  17, 1894. 

It  is  the  opinion  of  Captain  Hodges,  concurred  in  by  the  division 
engineer,  Col.  O.  M.  Poe,  Corps  of  Engineers,  and  by  this  office,  that 
Tongue  River  is  not  worthy  of  improvement  by  the  General  Govern- 
ment. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig,  Oen.,  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


report  of  OAPT.  H.  F.  HODGES,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Sioux  City,  lotca,  September  27, 1894. 
General:  I  have  the  honor  to  submit  the  following  report  of  the 
preliminary  examination  of  Tongue  River  with  a  view  of  straightening 
its  channel  along  the  eastern  edge  of  the  Fort  Keogh  Military  Reser- 
vation. 
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This  examiuation  was  ordered  by  the  river  and  harbor  act  of  Angost 
17, 1894,  and  was  made  by  me  on  the  18th  instant. 

In  1890  an  examination  was  made  of  the  same  locality  by  Gapt.  O.  F. 
Powell,  Corps  of  Engineers.  His  report,  printed  in  House  Ex.  Doc.  No. 
118,  Fifty-first  Congress,  second  session,  and  on  pages  2237  et  seq.  of 
the  Annual  Eeport  for  1891  of  the  Chief  of  Engineers,  was  adverse  to 
any  improvement  of  the  river  by  the  United  States. 

The  Tongue  Eiver  flows  into  the  Yellowstone  at  Miles  City,  Mont., 
187  miles  above  the  junction  of  the  Yellowstone  and  Missouri  rivers. 
At  low  water  it  is  an  insignificant  stream,  but  at  high  water  the  vol- 
ume is  considerable  and  the  current  swift.  It  separat-es  Miles  City  from 
the  Fort  Keogh  Reservation  along  part  of  the  eastern  boundary  of  the 
latter. 

The  citizens  of  Miles  City  are  desirous  of  having  the  river  rectified 
and  the  banks  protected  along  their  water  front,  particularly  at  three 
points  where  the  erosion  caused  by  the  flood  current  is  said  to  have 
occasioned  great  loss  of  property.  At  one  of  these  places  there  is 
danger  that  the  river  may  cut  entirely  through  its  present  bank  and 
occupy  the  bed  of  an  old  slough,  which  is  now  dry  except  at  high  water. 
Such  action  would  result  in  leaving  the  city  on  an  island. 

There  is  no  present  or  prospective  navigation  on  the  Tongue  River. 
No  boats  have  run  even  on  the  Yellowstone  for  more  than  ten  years. 
The  latter  river  has  been  reported  as  not  worthy  of  further  improve- 
ment by  the  United  States,  although  the  sums  appropriated  for  the 
work  on  it  have  not  been  entirely  expended. 

The  desired  rectification  of  the  Tongue  River,  if  undertaken,  would 
be  entirely  for  the  preservation  of  property  and  would  have  no  bear- 
ing whatever  on  the  interests  of  navigation. 

In  my  opinion  the  Tongue  River  is  not  worthy  of  improvement  by  the 
United  States. 

Ko  survey  is  recommended. 

Very  respectfully,  your  obedient  servant, 

H.  F.  Hodges, 
Captain^  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineersy  U.  8.  A. 

(Through  Col.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer, 
Northwest  Division.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 
Betroity  Mick.,  September  29y  1894. 
Eespectfully  forwarded  to  the  oflace  of  the  Chief  of  Engineers. 
I  concui*  in  the  views  and  conclusions  of  the  district  engineer. 

O.  M.  Fob, 
Colonel  J  Corps  of  Engineers^  e/o., 
Division  Engineer y  Northwest  Division. 


APPENDIX  A  A. 


IMPROVEMENT  OF  CUMBERLAND  RIVER,  TENNESSEE  AND  KENTUCKY, 
AND  OF  OBION,  FORKED  DEER,  AND  CANEY  FORK  RIVERS,  TEN- 
NESSEE. 


REPORT  OF  CAPT.  JOHN  RIDDLE,  CORPS  OF  ENOINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1895,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Obion  River,  Tennessee. 

2.  Forked  Deer  River,  Tennessee. 


3.  Cumberland    River,    Tennessee    and 

Kentucky. 

4.  Caney  Fork  River,  Tennessee. 


SURVEY. 


5.  Forked  Deer  River  from  Dyersbnrg,  Tenn.,  to  the  Obion  River  and  thenoe  to  the 
Mississippi. 


Enoinebr  Office,  United  States  Army, 

Jyashville^  Tenn.j  July  lOy  1895. 
Oenerax:  I  have  the  honor  to  transmit  herewith  the  annual  rex>ort8 
npon  the  river  improvements  in  my  charge  for  the  fiscal  year  ending 
June  3CL  1895. 

Very  respectfully,  your  obedient  servant, 

John  Biddle, 
Captain,  Corps  of  Engineers. 
Brig.  Gen.  Wm.  P.  Craighill, 

Chief  of  Engineers^  U.  8.  A. 


A  A  I. 

IMPROVEMENT  OF  OBION  RIVER,  TENNESSEE. 

The  Obion  River  flows  wholly  in  the  State  of  Tennessee,  and  is  a 
tributary  of  the  Mississippi  River,  which  it  enters  near  Hale  Point, 
about  95  miles  above  Memphis. 

This  stream  is  formed  by  the  junction  of  the  north  and  south  forks 
in  the  western  part  of  Tennessee,  and  flows  in  a  generally  southwest- 
erly direction  for  about  75  niiles  to  the  Mississippi.  In  its  course  the 
Obion  receives  the  overflow  from  Reelfoot  Lake  and,  about  3J  miles 
above  its  mouth,  the  waters  of  the  Forked  Deer  River.  At  Obion  the 
river  is  crossed  by  the  bridge  of  the  Newx)ort  ^ews  and  Mississippi 
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Valley  Railroad,  which  has  no  draw,  and  consequently  forms  an  obstacle 
to  navigation  above  that  town. 

An  examination  of  this  stream  was  made  in  1880.  (See  Report  of 
the  Chief  of  Engineers,  1881,  pp.  1486-1489.)  An  instrumeatal  survey 
was  made  in  1891  from  the  railroad  bridge  at  Obion  to  the  mouth  of  the 
river,  a  distance  of  68.8  miles,  having  a  fall  of  27  leet. 

The  course  of  the  Obion  is  through  a  low,  alluvial,  and  well-timbered 
country,  subject  to  overflow,  due  in  a  great  measure  to  backwater  from 
the  Mississippi.  It  has  a  width  varying  from  80  to  200  feet,  and  a 
depth  generally  of  over  5  feet  at  low  water,  except  at  certain  shoals, 
where  in  some  places  a  depth  of  but  13  inches  was  found.  The  shoals 
are  usually  caused  by  obstructing  driftwood,  which  holds  sediment  in 
place,  and  it  is  thought  that  the  removal  of  the  drift  will  aid  in  the 
removal  of  the  shoals.  The  river  is  also  greatly  obstructed  by  snags 
and  overhanging  trees.  The  tortuous  course  of  the  river  is  a  source  of 
difficulty,  some  of  the  bends  being  very  sharp,  forming  loops  with  narrow 
necks.  At  some  of  these  points  it  might  be  well  to  make  "  cut-ofl&." 
There  is  but  little  current  to  contend  against.  As  far  back  as  1843 
surveys  were  made  by  the  State  of  Tennessee  and  considerable  work 
done  by  the  State  in  clearing  the  river  of  surface  obstructions,  but  the 
advantages  gained  were  but  of  t-emporary  duration. 

The  project  for  the  improvement,  based  upon  the  survey  of  1891  and 
the  estimate  of  $50,000,  consists  of  clearing  the  channel  of  snags,  drift, 
and  overhanging  trees ;  constructing  wing  dams  at  the  most  obstructive 
shoals ;  straightening  the  very  tortuous  channel  by  cutting  through  sev- 
eral sharp  bends  and  making  the  cutoffs  sufficiently  wide  and  deep  by 
clearing,  grubbing,  and  excavating;  closing  the  old  channel  by  means 
of  pile  and  brush  dams  in  order  to  secure  at  low  water  a  navigable 
channel  of  not  less  than  3-foot  depth  between  Obion  and  mouth  of 
river. 

The  following  appropriations  have  been  made  for  this  work  by 
Congress: 

Act  of— 

July  13,1892 $7,500 

August  17,  1894 7,500 

The  amount  expended,  including  outstanding  indebtedness,  during 
the  fiscal  year  ending  June  30, 1894,  was  $7,264.68,  which  has  resulted 
in  obtaining  comparatively  safe  navigation  for  small  steamboats.  The 
channel  has  been  greatly  improved  by  the  removal  of  surface  obstruc- 
tions, principally  drift  gorges,  between  Lane  Ferry  and  Obion,  Tenn.,  a 
distance  of  about  22  miles.  In  May,  1893,  a  small  steamboat  with  two 
loaded  barges  passed  up  from  Mr.  0.  A.  Fleischhauer's  lumber  mills, 
near  Lane  Ferry,  to  Obion.  This  was  the  first  boat  to  ascend  the 
stream  to  Obion  during  fifty  years. 

Work  of  clearing  the  channel  was  begun  September  25^  1894,  and  con- 
tinued until  February  28, 1895;  was  again  resumed  April  22  and  closed 
May  28, 1895.  A  small  steamboat  was  profitably  employed  to  assist  in 
snagging  operations  from  January  11  to  February  7, 1895. 

The  following  work  was  done  principally  between  Lane  Ferry  and 
Obion,  Tenn.;  the  working  force  was  employed  between  Lane  Ferry 
and  the  mouth  of  the  river  during  December  and  January,  viz,  1,301 
snags  topped;  4,832  snags,  stumps,  and  logs,  and  682  cords  of  drift 
removed  from  channel;  339  cords  of  drift  burned;  1,250  leaning  trees 
cut  down ;  191  leaning  trees  topped ;  597  logs  and  trees  on  banks  cut  up 
and  removed;  675  logs  pinned  to  banks  to  prevent  being  carried  into 
the  channel  at  high  water. 
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The  amount  expended,  inclading  ontstanding  indebtedness,  during 
the  fiscal  year  was  $4,170.66. 

Tlie  commerce  of  this  river  is  principally  lumber,  cut  by  sawmills  now 
in  operation  on  or  near  this  stream. 

Estimate  of  cost  of  improving  Obion  River,  Tennessee $50, 000. 00 

Amoant  appropriated 15, 000. 00 

Amount  expended,  inclading  outstanding  indebtedness 11, 423. 33 

Money  statement. 

July  1, 1894,  balance  unexpended $247. 32 

Amount  appropriated  by  act  of  August  17, 1894 7,500.00 

7,747.32 
June  30, 1895,  amount  expended  during  fiscal  year 4, 138. 35 

July  1,1895,  balance  unexpended 3,608.97 

July  1,1895,  outstanding  liabilities 32.30 

July  1,1895,  balance  available 3,576.67 

{Amount  (estimated)  required  for  completion  of  existing  project 35, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1897    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERGIiLL  STATISTICS. 

Olnan  River,  Tennessee,  from  July  1,  1894,  to  June  SO,  1895, 
Tons. 


Articles. 


Spokei 
Logs. 


20 
2,000 


Articles. 


Lumber 

General  merchandise  . 


Tons. 


8,400 
500 


A  A  2. 

IMPROVEMENT  OF  FORKED   DEER  RIVER,  TENNESSEE. 
[This  work  was  in  the  charge  of  Capt.  J.  H.  Willard,  Corps  of  Engineers,  until  October  11, 1804.] 

The  Forked  Deer  Eiver,  about  29 J  miles  long,  is  wholly  in  the  State 
of  Tennessee,  and  is  formed  by  the  junction  of  the  North  and  South 
Forks  in  Dyer  County,  about  8J  miles  below  Dyersburg;  it  flows  in  a 
southwesterly  direction,  entering  the  Obion  River  3^  miles  above  its 
mouth,  which  stream  becomes  tributary  to  the  Mississippi  River  at  Hale 
Point,  96  miles  above  Memphis.  Originally  the  mouth  of  Forked  Deer 
River  was  near  Ashport,  about  18  miles  below  Hale  Point,  but  about 
fifty-five  years  ago  the  State  of  Tennessee  cut  a  canal,  known  as  "Tiger- 
tail,"  to  the  bend  of  the  Mississippi,  which  now  includes  the  mouth  of 
the  Obion  River,  thus  shortening  the  length  of  Forked  Deer  River 
about  one-half.  The  original  outlets  below  the  canal,  called  "Lost" 
and  "Old"  channels,  are  now  nearly  filled  up  with  snags  and  drift,  but 
water  flows  through  them  at  high- water  stages  in  the  Mississippi  River. 

The  North  Fork  rises  in  Gibson  County,  joins  the  Middle  Fork  about 
15  miles  above  Dyersburg,  thence  flows  westerly  past  that  town,  form- 
ing a  junction  8^  miles  below  with  the  South  Fork. 
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The  South  Fork  rises  in  McNairy  County,  and  has  a  general  soath- 
weaterly  flow  for  about  250  miles.  Jackson,  147  miles  from  its  juDcticm 
with  the  North  Fork,  is  held  to  be  the  head  of  navigation. 

Examinations  of  these  streams  have  been  made  as  follows: 

(1)  From  Dyersburg  on  the  North  Fork  to  mouth  of  the  main  Forked 
Deer  Eiver,  made  in  1873  under  act  of  March  3,  1873.  (Report  Chief 
of  Engineers,  1874,  Pai't  I,  pp.  372-380.) 

(2)  Of  the  South  Fork,  and  of  the  North  Fork,  and  of  the  main  river, 
made  in  1880  under  act  of  June  14, 1880.  (Report  Chief  of  Engineers, 
1881,  pp.  1480-1497.) 

(3)  Of  the  North  Fork,  below  Dyersburg,  and  of  the  main  river  (pre- 
liminary examination),  made  in  1886  under  act  of  August  5,  1886. 
(Report  Chief  of  Engineers,  1887,  pp.  1494-1495.) 

(4)  From  Dyersburg,  Tenn.,  to  its  junction  with  the  Obion  River,  and 
thence  to  the  Mississippi  River,  made  in  October,  1894,  under  act  of 
August  17, 1894.  (House  Ex.  Doc.  No.  156,  Fifty-third  Congress,  third 
session.) 

The  obstructions  were  found  to  be  snags,  embedded  logs,  leaning 
trees,  and  large  accumulations  of  drift;  the  channels  of  the  upper  sec- 
tions of  North  and  South  Forks  being  very  crooked  and  the  bends 
short  and  numerous. 

The  original  project  provided  for  the  removal  of  surface  obstructions 
so  as  to  give  greater  ease  and  safety  to  navigation  of  the  South  Fork 
between  its  junction  with  the  North  Fork  and  Brownsville  Landing,  a 
distance  estimated  to  be  about  73  miles.  The  project  was  modified  in 
1883  so  as  to  extend  operations  up  to  Jackson,  Tenn.,  a  distance  of 
about  75  miles.  By  acts  of  August  11,  1888,  September  19, 1890,  and 
July  13, 1892,  appropriations  were  made  for  improving  the  North  Fork, 
the  South  Fork,  and  the  main  river  below  their  junction,  under  the  gen- 
eral head  of  Forked  Deer  River;  the  project  providing  for  the  same 
class  of  channel  work  in  the  8^  miles  below  Dyersburg,  and  in  the  main 
stream  about  29^  miles. 

The  estimates  of  cost  were  $19,250  for  South  Fork,  $4,500  for  North 
Fork,  and  $7,000  for  the  Forked  Deer  River  (main  stream),  based  on 
plans  for  completing  work  in  one  season.  (Report  of  Chief  of  Engi- 
neers, 1894,  p.  1520. )  In  1891  (Report  of  Chief  of  Engineers,  p.  2013)  the 
engineer  officer  then  in  charge  reported  that  in  his  opinion  the  only 
work  needed  to  be  done  could  be  completed  with  an  additional  appro- 
priation of  $3,000;  thus  to  that  extent  completing  the  existing  project. 
This  amount  was  appropriated  by  act  of  July  13, 1892. 
}    The  appropriations  have  been  as  follows: 

By  acts  of— 

August  2,  1882,  for  South  fork $3,000 

Julj'5,  1884,  forSouthFork 2,000 

August  5,  1886,  forSouthFork 5,000 

August  11,  1888,  forSouthFork 2,500 

Total  for  South  Fork 12,500 

August  11,  1888,  for  North  Fork 4,500 

August  11,  1888,  for  main  river 2,500 

September  19,  1890,  for  North  Fork  and  main  river 2, 500 

July  13,  1892,  for  Forked  Deer  River  (completing  improvement) 3, 000 

Total 25,000 

The  amount  expended  to  June  30,  1894,  in  the  removal  of  surface 
obstructions  was  $24,628.22— upon  the  South  Fork,  $12,500;  upon  the 
North  Fork  and  main  river,  (12,128.22.  Theseexpenditnres  resulted  in 
putting  the  Korth  and  South  Forks  in  fairly  good  navigable  condition, 
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and  the  removal  of  obstrnctioDs  from  the  Forked  Deer  Eiver  (the  main 
stream)  enabled  small  boats  to  navigate  it  with  greater  ease  and  safety 
for  a  period  of  about  eight  months  of  the  year. 

Navigation  of  South  Fork  is  carried  on  by  flatboats,  loaded  with 
staves  and  lumber,  and  rafts  of  saw  logs.  Before  the  improvement 
commenced  about  one  boat  in  three  was  lost  on  account  of  the  obstruc- 
tions in  the  channel;  now  boats  make  the  trip  in  comparative  safety 
and  at  less  cost.  The  work  in  North  Fork,  below  Dyersburg,  has 
enabled  boats  to  i*un  at  a  stage  of  water  3  feet  lower  than  formerly. 

For  a  detailed  report  of  operations  from  the  beginning  of  the  im- 
provement by  the  United  States,  July  7, 1883,  until  June  30, 1894,  see 
Report  of  Chief  of  Engineers,  1894,  pages  1520-1522. 

During  July  of  the  present  fiscal  year  a  small  force  was  employed 
clearing  the  channel  of  Forked  Deer  Eiver  of  surface  obstructions 
between  Skippers  Cut  off  and  the  mouth  of  the  river.  The  operations 
were  confined  to  removing  such  obstructions  as  were  most  dangerous 
to  navigation  at  medium  and  high  stages  of  water  and  to  making  a 
boat  channel  at  low  stages.  A  small  boat  drawing  not  more  than  2^ 
feet  can  now  navigate  the  main  stream  at  any  time  of  the  year. 

The  fiinds  available  being  nearly  exhausted,  work  in  the  channel  was 
suspended  July  7, 1894.  Amount  expended  during  the  fiscal  year, 
$268.03. 

In  the  report  of  December  18, 1894,  of  the  survey  made  in  compliance 
with  the  river  and  harbor  act  of  August  17,  1894,  the  opinion  is 
expressed  by  the  engineer  officer  in  charge  "that  no  satisfactory 
channel  can  be  obtained  on  the  Forked  Deer  Eiver  all  the  year  by 
means  of  open-channel  work,  and  that  the  cost  of  a  slack-water  system 
of  navigation,  with  lifts  not  to  exceed  6  or  7  feet,  will  reach  $400,000 
and  be  very  expensive  to  maintain." 

The  expenditure  of  about  $1,000  per  year  on  the  North  and  South 
forks  and  the  main  stream  in  simply  keeping  the  channel  clear  of  sur- 
face obstructions  and  giving  safe  navigation  during  high-water  stages, 
thus  maintaining  the  improved  condition  already  secured,  is  recom- 
mended as  warranted  by  the  existing  commerce. 

The  legislature  of  Tennessee  at  its  last  session  passed  an  act  "to 
declare  the  South  Fork  of  the  Forked  Deer  Eiver  navigable  from  Yel- 
low Bluff  levee  and  bridge  to  its  mouth,  and  to  repeal  so  much  of  an 
act  passed  March  23, 18^,  as  makes  said  river  navigable  above  that 
I)oint." 

Yellow  Bluff  is  about  2^  miles  below  the  bridge  of  the  Chesapeake, 
Ohio  and  Southwestern  Eailroad  over  the  South  Fork,  and  about  4 
miles  from  its  junction  with  the  North  Fork.  Persistent  efforts  were 
made  by  parties  interested  in  the  lumber  and  rafting  interests  above 
Yellow  Bluff  in  opposition  to  this  legislation,  but  without  success^  its 
effect  is  apparently  to  simply  repeal  prior  legislation  declaring  it  to  be 
navigable,  and  thus  reduce  the  South  Fork  above  Yellow  Bluff  to  the 
class  of  streams  upon  which  the  legislature  is  silent  as  to  its  naviga- 
bility; the  stream  being  navigable  in  fact  all  the  rights  of  commerce 
and  navigation  are  held  to  be  reserved. 

Original  estimates  for  improving  the  North  and  South  Fork  and  main 

stream  of  the  Forked  Deer  River $30,750.00 

Amount  appropriated,  including  act  of  September  19^  1890 22, 000. 00 

Estimate  submitted  to  complete  existing  project — Report  of  Chief  of 

Engineers,  1891,  page  2014 3,000.00 

Amount  appropriated;  act  of  July  13, 1892 3,000.00 

Amount  expended 24,896.25 
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Money  statement 

July  1,1894,  balance  nnezpended $371.78 

June  30,  1895,  amount  expended  during  fiscal  year 268.03 

July  1, 1895,  balance  unexpended 103.75 

July  1, 1895,  outstanding  liabilities 11.33 

July  1, 1895,  balance  avaUable 92.42 


List  of  steamboats  navigating  Forked  Deer  River,  Tennessee, 

Name. 

Length. 

Breadth. 

Depth.     Tonnac®. 

jRIDAfl  LjIMlffhllD  *...........................    ................ 

Feet, 
71.5 
70.3 

Feet, 
15 
12.6 

Feet,     1 

4.5  >          Sft.78 

Peoria  Belle* 

4.4 

31.07 

Hima 

26.00 

T^a^'j  Lonisa 

51 

16 

8 

89.00 

White  Oak* 

*  Towing  barges. 


COMMKRCIAL  STATISTICS. 

Forked  Deer  Eiver,  Tennessee,  from  July  1,  1894,  to  June  SO,  1896. 


Articlee. 


Lumber. . . . . 
Saw  logs . . . . 
Pipe  8ta\'e8 


Tons. 


Articles. 


6,000 

131,000 

15,000 


Stave  bolts 

General  merchandise . 


ToDa. 


KoTB.— It  is  reported  to  this  office  that  the  commerce  above  given  was  shipped  or  floated  from 
iwinta  at  a  distance  of  ftom  55  miles  to  75  miles  above  Yellow  Bluff. 

South  Fork  is  crossed  at  Jackson  by  the  Illinois  Central,  the  Mobile  and  Ohio,  and 
the  Padncah,  Tennessee  and  Alabama  (Tennessee  Midland)  railroads,  and  at  Bells 
Depot  by  the  Louisville  and  Nashville  Railroad:  North  Fork  is  crossed  at  Dyers- 
burg  by  the  Chesapeake,  Ohio  and  Southwestern  Kailroad. 


A  A  3. 

IMPROVEMENT  OF  CUMBERLAND  RIVER,  TENNESSEE  AND  KENTUCKY. 

The  Cumberland  Kiver  rises  in  eastern  Kentucky  on  the  western  slope 
of  the  Cumberland  Mountains,  flows  in  a  tortuous  course  of  about  688 
miles  through  eastern  Kentucky,  middle  Tennessee,  and  western  Ken- 
tucky, and  discharges  into  the  Ohio  River  near  Smithland,  Ky.  From 
Point  Burnside,  Ky.,  the  head  of  steamboat  navigation,  to  Smithland, 
Ky.,  is  205  miles  on  an  air  line,  while  by  the  way  of  the  Cumberland 
Biver  the  distance  is  518  miles,  203  miles  being  in  the  State  of  Kentucky, 
and  315  miles  in  the  State  of  Tennessee. 

From  1830  to  1840  the  legislatures  of  Tennessee  and  Kentucky  made 
several  appropriations  for  the  improvement  of  the  navigation  of  the 
Cumberland  Eiver,  but  little  benefit  to  the  general  condition  of  the 
river  seems  to  have  been  accomplished.  The  Cumberland  Navigation 
Company  was  incorporated  by  the  State  of  Tennessee  in  1840  for  improv- 
ing the  ^^navigatiou  of  the  Cumberland  Biver  below  the  town  of  Nash* 
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ville  by  means  of  a  system  of  locks  and  dams,''  but  nothing  tangible 
was  done  to  carry  out  the  proposed  improvement. 
Congress  appropriated  $156,000  for  improving  the  river  by  acts  of— 

July  17, 1832...-. $30,000 

June  28, 1834 30,000 

July?,  1836 20,000 

Maroh3,1837 55,000 

July?,  1838 20,000 

Total 155,000 

The  amount  was  expended  in  carrying  out  the  project  authorized  by 
act  of  Congress  and  based  on  the  survey  of  Gapt.  Howard  Stanbury. 

From  1838  to  1871  no  appropriations  were  made  by  Congress  for  improv- 
ing the  Cumberland  Eiver. 

By  act  of  July  11, 1870,  Congress  authorized  an  examination  and 
survey  of  the  Cumberland  River.  In  reports  of  the  Chief  of  Engineers, 
1871,  pages  468-485,  and  1872,  pages  463-472,  may  be  found  the  reports 
of  Maj.  Godfrey  Wei tzel,  Corps  of  Engineers,  U.  S.  Army,  giving  descrip- 
tion of  the  Cumberland  River  from  the  Great  Falls  of  the  Cumberland 
to  the  mouth  of  the  river,  at  Smithland,  Ey.  This  survey  and  estimates, 
which  were  increased  in  1884  and  1888,  furnished  the  basis  of  the  project 
under  which  the  work  below  Nashville  has  been  carried  on  until  the 
existing  project  was  adopted  in  1889.  From  Nashville  to  Smith  Shoals 
the  work  was  carried  on  under  the  project  of  1871  until  1887.  A  sur- 
vey of  the  river  from  the  head  of  Smith  Shoals  to  Nashville  was  made 
in  1882  and  1883.  (See  Report  of  Chief  of  Engineers,  1884,  pp.  1663- 
1675.)  On  this  survey  is  based  the  present  project  of  improvement  by 
locks  and  dams  of  the  Cumberland  River  above  Nashville.  A  survey 
of  Smith  Shoals  made  in  1874  (see  Report  of  Chief  of  Engineers,  1875, 
pp.  795-800)  is  the  basis  of  the  project  under  which  work  was  done  at 
that  obstruction  from  1877-1883.  A  survey  of  the  falls  of  the  Cumber- 
land River  was  made  in  1878.  (See  Report  of  Chief  of  Engineers, 
1879,  pp.  1279-1282.)  An  examination  above  the  falls  was  made  in  1880. 
(See  Report  of  Chief  of  Engineers,  1881,  pp.  1854-1859.) 

Under  provisions  of  act  of  August  11, 1888,  a  detailed  instrumental 
survey  was  made  of  the  "  Lower  Cumberland  River  from  Nashville  to 
its  mouth  to  ascertain  if  necessary  to  establish  locks  and  dams."  (See 
Report  of  Chief  of  Engineers,  1890,  pp.  2151-2161.) 

The  sixteen  appropriations  made  by  Congress  from  1871  to  1894 
amount  to  $1,696,000,  and  are  itemized  under  the  heads  <^  below  Nash- 
ville," and  *' above  Nashville." 

The  obstructions  are  of  a  uniform  character,  consisting  of  rock 
ledges,  sand  and  gravel  bars,  bowlders,  snags,  overhanging  trees,  and 
other  surface  obstructions.  The  Cumberland  River  supplies  in  many 
cases,  both  above  and  below  Nashville,  the  only  means  of  transit 
between  the  towns  and  villages  lying  along  its  course. 

1.  BELOW  NASHVILLE   (191  MILES). 

The  Cumberland  River  below  Nashville  is  usually  navigable  for  all 
steamboats  plying  on  it  for  six  months  in  each  year;  for  boats  not 
drawing  over  3  feet,  from  six  to  eight  months,  and  for  boats  drawing  16 
inches  or  less,  for  a  whole  year. 

TJp  to  this  time  the  channel  work  below  Nashville  has  been  carried  on 
under  the  project  of  1872,  which,  to  quote  from  the  original  report,  is — 

To  excavate  the  bars  and  rock  ledges  to  get  an  additional  depth  of  water,  to  con- 
tract the  waterways  in  places  to  get  the  reqnisite  depth,  to  remove  snags  and  bowl- 
ders from  the  main  channel^  and  to  restrain  tributary  streams  in  weU'determined 
ohamielB  at  tiieir  Junction  with  the  river. 
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In  seasons  of  nnosnally  low  water  the  month  of  the  river  Dear  Smith- 
laud,  Ky.,  is  serionsly  obstrncted  by  the  formation  of  sand  bars. 

Under  the  old  project  and  estimates  the  following  appropriations 
have  been  made  for  the  section  of  the  river  below  Nashville: 


Act  of— 

March  3, 1871 $30,000 

June  10,1872 20,000 

March  3, 1873 25,000 

March  3, 1875 25,000 

June  18,1878 45,000 

March3,1879 40,000 

June  14,1880 20,000 

MaTch3,1881 16,(K)0 


Act  of— 

August  2, 1882 $15,000 

Julys,  1884 7, 500 

August  5,1886 12,500 

August  11,1888 10,000 

September  19, 1890 40, 000 


Total 305,000 


The  Board  of  Engineer  Officers  (see  Chief  of  Engineers'  Report,  1888, 
pp.  1626-1632)  recommended  the  constraction  of  a  dike  near  Smithland, 
Ey.,  at  an  estimated  cost  of  (129,600,  so  as  to  increase  the  depth  of 
water  at  the  shoals  at  the  junction  of  the  Cumberland  Biver  with  the 
Ohio  River.  The  river  and  harbor  act  approved  September  19, 1890, 
provides  that  $30,000  of  the  appropriation  for  improving  the  Cumber- 
land River  below  Nashville  shaU  be  expended  in  improving  the  month 
of  the  river,  and  the  act  of  July  13, 1892,  appropriated  (40,000  for  con- 
tinuing the  improvement,  including  the  mouth  of  the  river,  and  ^<  that 
(10,000  of  this  sum,  or  so  much  thereof  as  may  be  necessary,  shall  he 
available  for  acquiring  site  and  locating  lock  and  dam  near  the  mouth 
of  Harpeth  River,  Tennessee,  according  to  the  survey  and  plan  of 
Lieutenant-Colonel  Barlow,  Corps  of  Engineers,  U.  S.  Army,  submitted 
in  December,  1889.''  This  provision  forms  the  initial  appropriation  for 
work  under  the  plan  above  mentioned.  The  project  now  in  force  for 
improving  this  section  of  the  river  according  to  the  plan  submitted 
consists  (1)  of  the  extension  of  the  lock  and  dam  system  of  the  Upper 
Cumberland  to  the  lower  river,  by  the  construction  of  seven  locks  and 
dams  extending  from  near  the  mouth  of  Harpeth  River  (Lock  A)  to  Big 
Eddy  Shoals  (Lock  G),  the  lock  chambers  to  be  each  of  280  feet  avail- 
able length  by  52  feet  width,  the  lifts  of  the  locks  varying  from  8J  to  11 J 
feet,  aggregating  about  70  feet ;  (2)  of  the  improvement  of  the  Kentucky 
Chute  at  mouth  of  river,  as  recommended  by  Board  of  Engineer  Officers 
June  16, 1888  (Report  of  Chief  of  Engineers,  1888,  p.  1628):  (3)  of  the 
channel  work  necessary  below  Lock  G,  between  Big  Eddy  Shoals  and 
mouth  of  river,  and  (4)  snagging  and  removal  of  surface  obstructions 
below  Nashville.  Total  estimate  of  cost  of  entire  improvement  nnder 
revised  project,  (1,964,500.  (See  Report  of  Chief  of  Engineers,  1890, 
pp.  2151-2161.) 

The  following  appropriations  have  been  made  under  the  existing 
project: 

Act  of~ 

July  13,  1892 $40,000 

August  17, 1894 30.000 

The  total  amount  expended  to  June  30, 1894,  including  outstanding 
indebtedness,  was  (322,779.21,  of  which  amount  (303,639.14  was 
expended  under  the  old  project  and  (19,140.07  under  the  new  project; 
(7,567,77  on  account  of  lock  and  dam  near  mouth  of  Harpeth  River, 
and(ll,572.30  forgeneral  improvement  and  contingencies.  Thisexpend- 
iture  has  resulted  in  lengthening  the  season  of  navigation  by  giving  an 
increased  depth  at  low  water,  combined  with  greater  security  in  the 
passage  of  the  worst  obstructions,  the  work  being  carried  on  by  hired 
labor.    Improvements  were  specially  obtained  in  the  river  at  Harpeth 
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Shoals,  Palmyra  Bar,  Elk  Creek  Shoals,  Dover  Shoals,  Big  Eddy  Shoals^ 
etc.,  by  the  clearing  of  the  channel  of  surface  obstructions;  also  in  con- 
structing a  pile  dike,  und^  contract,  at  mouth  of  river  and  placing  rip- 
rip  protection  on  shore  of  Cumberland  Island  and  the  bank  above  foot 
of  the  island  opposite  the  Kentucky  mainland. 

The  Harpeth  Shoals  are  the  most  formidable  obstruction  to  the  navi- 
gation* of  the  Lower  Cumberland,  and  to  overcome  this  obstacle  the 
existing  project  has  in  view  that  Lock  and  Dam  A  be  begun  and  pressed 
to  completion  as  soon  as  practicable.  The  sites  for  lock  and  abutment 
of  dam  (A)  have  been  selected  and  approved.  The  site  for  Lock  A  (12 
acres),  aoout  2^  miles  below  the  mouth  of  Harpeth  Biver  and  about  41 
miles  below  Nashville,  has  been  acquired  under  condemnation  proceed- 
ings and  title  vested  in  the  United  States. 

During  the  present  fiscal  year  the  site  for  abutment  of  Dam  A, 
3,9  acres,  has  been  acquired  by  the  United  States  under  proceedings  in 
condemnation  heretofore  instituted.  The  construction  of  temporary 
buildings  has  been  in  progress  and  is  nearly  completed,  the  necessary 
machinery  has  been  mov^  to  the  lock  site  and  tramways,  grsiding 
incline,  hauling  rock  for  engine  beds  and  setting  up  machinery,  together 
with  other  preparatory  work  necessary  for  active  operations,  building 
cofferdam,  preparing  foundation  for  walls  of  Lock  A,  have  been  carried 
on  to  the  extent  of  the  funds  available  for  that  purpose.  This  amount 
being  very  small,  the  work  of  lock  construction  beyond  that  above 
stated  is  impracticable  until  a  new  appropriation  is  made  available  for 
expenditure. 

Channel  work. — ^The  work  of  clearing  the  channel  between  Nashville 
and  mouth  of  river  of  surface  obstructions,  reducing  points  of  rock 
reefs,  and  repairing  dams,  etc.,  was  carried  on  from  August  21  to 
December  11, 1894,  special  improvement  being  effected  at  Cumberland 
City  Landing,  Dover  Landing,  hear  Canton,  Ky.,  and  at  Dycusburg, 
which  had  been  very  dangerous  on  account  of  outcropping  rock  points. 
Willows  were  planted  as  bank  protection  at  upper,  middle,  and  lower 
Oatlin  Shoals,  at  Line  Island,  and  at  Eace  Track  Dams  and  at  other 
points.  Biprap  dam  at  Cam  Owens,  36  miles  below  NashvUle,  was 
repaired. 

The  following  was  the  work  done: 

Rock  ledee  reduced cubic  yards..  237 

Solid  rock  removed do 76 

Loose  rock  removed do 75 

Earth  removed do 25 

Snags,  loj^,  etc.  y  removed number..  2,206 

Leaning  trees  cut  down do 11,737 

Brush  cut cubic  feet..  163 

The  amount  expended,  including  outstanding  indebtedness,  during 
the  fiscal  year  ending  June  30, 1895,  was  $12,560.18,  divided  as  follows  : 

At  mouth  of  river,  act  of  September  19, 1890 $387. 65 

Lock  and  dam  near  mouth  of  Harpeth  River,  act  of  July  13,  1892 2, 432. 23 

General  improvement : 

Channel  work,  act  of  July  13,  1892 4,239.24 

Lock  and  Dam  A,  act  of  August  17, 1894 5,501.06 

Total 12,560.18 

The  estimate  of  cost  of  improving  Cumberland  River  "below  Nashville, 

in  accordance  with  revised  and  existing  project  of  1889 1, 964, 500. 00 

Amount  appropriated  under  existing  project 70,000.00 

Amount  expended  under  existing  project,  including  outstanding  indebt- 
edness         30,796.40 
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Money  statement. 

Jaly  1, 1894,  balance  unexpended $22,736.99 

Amount  appropriated  by  act  of  August  17,  1894 30,000.00 

52,736.99 
June  30, 1895,  amount  expended  during  fiscal  year 1 7, 969. 30 

July  1, 1895,  balance  unexpended 44, 767.69 

July  1, 1895,  outstanding  liabilities 4,590.88 


July  1, 1895,  balance  available'. . 


40,176.81 


'Amount  (estimated)  required  for  completion  of  existing  project 1, 894, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1897 ^. 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


2.  ABOVE  NASHVILLE    (497    MILES),  FROM    NASHVILLE    TO    GT7MBER- 

LAND  FORD. 

Tb^  Cumberland  Biver  is  navigable  usually  from  Nashville  to  Point 
Burnside,  Ky.,  327  miles,  for  steamboats  drawing  not  more  than  3  feet 
from  four  to  six  months  of  each  year,  and  for  boats  of  greater  draft 
from  two  to  three  months. 

From  Nashville  to  mouth  of  Caney  Fork  Biver  (Carthage,  116  miles), 
the  river  is  navigable  for  steamboats  of  2^  feet  draft  from  six  to  eight 
months,  and  for  those  of  greater  draft  four  or  five  months.  Steam- 
boats of  light  draft  can  ascend  to  Burksville,  236  miles  above  Nash- 
ville, for  from  five  to  seven  mouths,  and  larger  boats  four  or  five  months. 

The  obstructions  in  the  river  above  Nashville  are  of  the  same  gen- 
eral character  throughout;  consisting  of  ledges,  gravel  and  sand  bars, 
bowlders,  snags,  overhanging  trees,  and  rapid  currents,  and  of  mill- 
dams  in  the  section  of  the  river  above  the  mouth  of  Jellico  Creek. 

About  50  miles  above  Burnside,  Ky.,  are  the  Great  Falls  Of  the  Cum- 
berland, a  vast  barrier  to  navigation,  the  difference  of  level  between 
crest  and  foot  of  main  fall  alone  being  about  54  feet.  Smith  Shoals, 
10  miles  above  Burnside,  Ky.,  having  a  fall  of  55  feet  in  8J  miles,  form 
the  most  serious  obstacle  to  navigation  below  the  Great  Falls. 

The  appropriations  made  by  Congress  for  improving  the  Cumberland 
Biver  above  Nashville,  under  the  original  projects,  were  divided  by 
years  and  geographical  divisions  as  follows: 


Geograpbical  division. 

Acts  of— 

Aug.  14, 1876. 

June  18, 1878. 

Mar.  3, 1879. 

June  14, 1680. 

1  NaAhville  to  Eentnokv  line 

$15,000 

10,000 

25,000 

2.000 

$20,000 

8,000 

30,000 

2,000 

$18,000 
6,000 
1.5,000 

$15,000 
10.  OW 
20.000 

2.  Kentucky  line  to  Smith  ShoaU 

3.  Smith  Shoals 

4t  Smith  ShOAlf  tA  FfrlU  of  CnmhArlAnil 

Total 

52,000 

80.000 

80,000 

45.000 

Geographical  division. 

Acts  of— 

Mar.  3. 1881. 

Aug.  2. 1882. 

July  5, 1884. 

Total. 

1.  Nashville  to  Kentucky  line 

$15,000 
16,000 
10,000 

$83,000 
49,000 

115,000 

4.000 

15.000 

30.000 

60,000 

2.  Kentucky  line  to  Smiu  Shoals 

3.  Smith  Shoals 

$15,000 

4.  Smith  Shoalg  to  Falls  of  Cumberland 

5.  A  hove  mouth  of  Jellico,  Kentucky 

6.  Nashville  to  Smith  Sboals 

10,000 

6,000 
30.000 

7.  Nashville  to  head  of  Smith  Shoals i 

$50,000 

Total 

50.000 

50,000 

50,000 

846.000 
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These  appropriations,  aggregating  the  sam  of  $346,000,  have  been 
expended  in  the  several  sections  as  designated,  exce])ting  the  sum  of 
$5,000  originally  appropriated  by  act  of  August  2, 1882,  for  the  section 
"above  the  mouth  of  Jellico,  Kentucky,"  but  which  was  made  available 
by  act  of  September  19, 1890,  for  expenditure  and  "to  be  applied  to 
the  removal  of  snags  and  sand  bars  in  the  said  Cumberland  Biver  above 
I^ashville,  Tenn.,"  and  which  has  been  so  expended. 

The  disbursements  incident  to  the  works  above  Nashville  under  the 
above-named  appropriations  were  from  March,  1877,  to  December,  1887, 
and  the  work  done  consisted  of  clearing  the  channel  of  snags  and  other 
surface  obstructions,  in  deepening  the  channel  over  the  worst  shoals 
by  excavation,  and  the  construction  of  wing  dams,  and  has  resulted  in 
obtaining  an  increased  depth  at  several  of  the  principal  obstructions, 
and  thus  securing  each  year  a  longer  and  safer  period  of  navigation. 

The  instrumental  surveys  of  1882  and  1883  (see  Report  of  Chief  of 
Engineers,  1884,  p.  1663  et  seq.)  furnish  the  basis  of  the  present  proj- 
ect, modified  in  1891,  for  the  radical  improvement  of  the  Cumberland 
River  above  Nashville. 

FROM  NASHVTLLE  TO  THE  HEAD  OP  SMITH  SHOALS. 

The  project  originally  provided  for  the  construction  of  twenty-three 
locks  and  dams  between  Nashville  and  Bumside,  Ey.,  and  of  seven 
locks  and  two  dams  at  Smith  Shoals,  using  the  river  itself  as  a  canal, 
one  dam  at  Mill  Shoals  and  the  other  at  or  near  Shadowen  Shoals,  at 
an  estimated  cost  of  $4,077,922. 

The  act  of  July  5, 1884,  appropriated  $50,000  and  provided  that  the 
"improvement  shall  be  made  according  to  the  recommendation  of  Maj. 
W.  R.  King,  engineer  in  charge,  contained  in  the  letter  of  Secretary  of 
War,  March  15,  1884,  Senate  Ex.  Doc.  No.  129,  first  session  Forty- 
eighth  Congress." 

It  is  provided  in  said  executive  document  that  the  dimensions  of  the 
7  locks  at  Smith  Shoals  are  to  be  "55  feet  by  140  feet  in  the  chamber," 
and  the  23  locks  between  Nashville  and  Burnside,  Ky., "  should  be  about 
60  feet  wide  and  250  feet  between  miter  sills,  though  perhaps  smaller 
dimensions  would  answer  the  purpose." 

The  act  of  August  5, 1886,  specifically  provided  for  this  work  of  canal- 
ization "with  a  view  to  secure  in  the  channel  a  depth  of  4  feet,  com- 
mencing with  the  lock  at  or  near  the  lower  island  at  Nashville."  The 
Board  of  Engineer  Officers  constituted  to  examine  and  report  upon  the 
plan  and  Estimate  for  this  lock  (No.  1)  recommended  a  lock  of  the  fol- 
lowing dimensions:  280  feet  long,  52  feet  wide,  from  10  to  12  feet  lift, 
with  4  feet  of  water  on  lower  and  5  feet  on  upper  miter  sill.  This  recom- 
mendation was  approved  by  the  Chief  of  Engineers  and  the  Secretary 
of  War.    (See  Eeport  of  Chief  of  Engineers,  1888,  p.  1622  et  seq.) 

The  plans  first  submitted  provided  for  a  lock  fNo.  1),  fixed  dam,  and 
abutment  of  such  dam,  but  upon  further  consiaeration  by  a  Board  of 
Engineers  it  was  recommended  conditionally  and  approved  that  a  mova- 
ble dam  be  constructed  instead  of  a  fixed  dam.  (See  Report  Chief  of 
Engineers,  1890,  p.  2143  et  seq.)  This  Board  in  a  subsequent  report, 
dated  November  26, 1890  (6793, 1890),  for  reasons  therein  given  with- 
drew its  former  suggestion  and  recommended  the  construction  of  a 
fixed  dam  as  originally  proposed. 

The  style  of  dam  being  thus  determined,  new  plans  for  Lock  No.  1, 
with  a  lift  of  9  feet  and  providing  for  a  depth  of  water  of  4  feet  on  the 
lower  and  6^  feet  on  the  upper  miter  sill  and  for  a  fixed  dam  and  abut- 
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ment,  were  submitted  to  the  Chief  of  Engineers  and  by  biin  referred 
to  the  Board  of  Engineer  Officers,  who,  in  their  report  of  April  20, 1891, 
recommended  the  plans  for  approval,  and  the  report  of  the  Board  being 
approved  by  the  Secretary  of  War  April  25,  1891,  the  plan  for  Loek 
No.  1  submitted  being  "almost  identical  with  the  *  •  <»  plans  for 
Lock  No.  2."    (See  Report  of  Chief  of  Engineers,  1891,  p.  2280  et  seq.) 

The  Board  of  Engineers  constituted  to  examine  and  report  ui)on  the 
plan  and  general  design  of  Lock  2  recommended  in  their  report 
November  25,  1890  (6727),  a  lock  conforming  to  the  dimensions  pre- 
scribed tbr  Lock  1,  but  recommending  a  depth  of  6^  feet  of  water  on 
the  upper  miter  sill,  and  thus  to  provide  for  a  minimum  navigation  of 
G  feet  instead  of  4  feet,  because  "  this  can  be  done  without  extra  cost,'' 
and  is  "  necessary  for  the  economical  transportation  of  coaL" 

The  plan  for  Lock  2,  as  approved,  shows  a  uniform  depth  of  6^  feet 
of  water  on  the  sills,  with  a  lift  of  11  feet. 

Locks  of  larger  dimensions  having  been  adopted  as  a  modification 
of  the  project,  it  became  necessary  to  revise  the  estimate  submitted  in 
1882  and  1883,  and  such  revision  was  made  in  the  Annual  Report  of  the 
Chief  of  Engineers,  1891,  p.  2270,  as  follows: 

Plans  and  estimates  for  Locks  Nos.  1  and  2  have  been  prepared  and  contracts  for 
portions  of  the  work  have  been  made,  from  which  it  is  now  estimated  that  each  lock 
and  dam  will  cost  not  less  than  $250,000.  An  estimate  of  the  section  from  Nashville 
to  Point  Burnside,  provided  that  twenty-three  locks  be  found  necessary,  amounts  to 
$5,750»000,  and  to  continue  the  improvement  to  the  head  of  Smith  Shoals,  with  seven 
additional  locks  and  dams  of  equal  cost,  would  amount  to  $1,750,000  more,  or  a  total 
of  $7,500,000,  an  increase  of  the  original  estimate  of  $3,422,078,  which  moditication 
is  made  and  submitted  in  this  report.  By  increasing  the  lift  of  the  locks  it  may  be 
found  possible  to  decrease  their  number,  and  thus  complete  the  improvement  at  a 
reduced  cost. 

The  appropriations  made  for  work  under  the  present  project  fi*om 
Nashville  to  the  head  of  Smith  Shoals,  mouth  of  Bockcastle  Biver,  are 
as  follows: 

Act  of— 

August  5, 1886 $75,000 

August  11,  1888 200,000 

September  19, 1890 250,000 

July  13,  1892 250,000 

August  17,  1894 200,000 

Total 975,000 

Congress  provided  that  of  the  amounts  appropriated  by  the  acts  of 
July  13, 1892,  and  August  17, 1894,  for  improving  Cumberland  River 
above  Nashville  $10,000  may  be  used  "in  the  improvement  of  the  river 
above  the  town  of  Burnside.''  It  was  recommended  and  approved 
that  these  sums,  $5,000  from  each  of  the  above-named  appropriations, 
be  expended  on  the  Smith  Shoals  system  of  lockage,  consisting  of  seven 
locks  and  dams;  that  is,  "be  applied  to  continuing  the  work  projected 
immediately  above  Burnside  at  Smith  Shoals." 

The  amount  expended,  including  outstanding  indebtedness,  to  the 
close  of  the  fiscal  year  ending  June  30, 1894,  was  $500,715.85,  of  which 
sum  $11,015.67  was  expended  on  the  Smith  Shoals  section.  This  expend- 
iture has  been  applied  to  the  examinations  of  sites  of  Locks  1  to  7  and 
purchase  of  the  sites  for  locks  and  abutments  of  Dams  Nos.  1  to  5  and 
fencing  same;  completing  examinations  for  sites  of  Locks  1  to  5,  inclu- 
sive, of  the  Smith  Shoals  series;  construction  of  masonry  of  lock  and 
abutment  of  Dam  No.  1  by  contract ;  building  lock  keepers'  house  at  Lock 
1 ;  building  cofferdam  and  in  payments  in  settlement  of  contract  discon- 
tinued and  terminated  for  building  Lock  2  at  the  old  site;  clearing  sites, 
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erecting  temporary  bnildings,  and  fitting  up  steami  travelers  at  Locks  2, 
3,  and  4;  building  cofferdams  and  landing  piers,  excavating  lock  pits 
and  laying  brickwork  in  foundation  of  river  walls,  and  filling  calverts 
of  Locks  3  and  4;  purchasing  in  open  market  stone  for  masonry  of  Lock 
3;  quarrying  and  cutting  stone  by  hired  labor  and  laying  352  cubic 
yards  of  river  wall  of  Lock  4;  purchase  of  dredge  boat  Cumberland  and 
building  new  hull  for  same;  changing  U.  S.  steamer  Weitzel  into  tow- 
boat  suitable  for  heavy  towage  and  refitting  that  vessel  with  powerful 
machinery,  consisting  of  two  new  12  by  4  inch  engines,  bo&er,  new 
wheel,  etc. ;  constructing  the  light-draft  steamboat  John  Phcsnix^  65  feet 
long,  13  feet  wide,  and  2^  feet  deep»  for  use  in  surveys  for  lock  sites,  etc ; 
building  six  large  decked  stone  barges,  each  110  feet  by  22  feet  by  5 
feet,  for  moving  stone  and  supplies  to  lock  sites;  clearing  channel  of 
surface  obstructions:  reducing  rock  ledges  and  gravel  bars;  repairing, 
extending,  and  building  riprap  dams  at  several  points. 

During  the  present  fiscal  year  work  has  been  prosecuted  under  the 
hired-labor  system  and  the  purchase  of  materials  after  due  public 
notice,  excepting  that  the  stone  for  the  masonry  of  Locks  Nos.  2  and  5 
is  obtained  under  formal  written  contracts,  which  are  still  in  force,  viz : 
Petitdidier  &  Allen.  Nashville,  Tenn.,  October  13,  1894,  for  stone  at 
Lock  2,  total  consiaeration,  $57,864.50;  James  H.  Connor,  Lebanon, 
Tenn.,  January  19,  1895,  for  stone  at  Lock  5,  total  consideration, 
♦57,724. 

The  total  amount  expended  during  the  fiscal  year,  not  including  the 
expenditures  on  account  of  Smith  Shoals,  was  $300,234.73,  approxi- 
mately  divided  as  follows: 


Steamer  Weitzel $4, 952. 14 

Steamer  John  Phcenix .      824. 20 

Steamer  Stephen  H.  Long. . .  1, 200. 40 

Steamer  Soaette 4,164.28 

Office   and    contingent   ex- 
penses    4, 427. 44 

Channel  work 5, 675. 92 

Total 300,234.73 


Lock  No.  1 $118.50 

LockNo.2 39,286.78 

LockNo.3 119,554.01 

LockNo.4 88,881.97 

LockNo.5 26,357.74 

LockNo.6 651.27 

LockNo.7 948.86 

LockNo.8 638.38 

LockNo.21 1,659.76 

Lock  No.  22 893.08 

Lock  1  {2.5  miles  below  Nashville). — Masonry  of  lock  and  abutment 
being  completed,  no  further  work  has  been  done.  Expenditures  during 
the  fiscal  year  were  on  account  of  watching  and  taking  care  of  lock 
keepers'  house  and  engineer  property. 

Lock  2  [9  miles  above  Nashville). — The  cofferdam  begun  in  April  was 
completed  in  September.  Lock-pit  excavation  was  practically  com- 
pleted in  December;  about  7,737  cubic  yards  of  sand  and  gravel  were 
put  in,  and  475  cubic  yards  of  riprap  placed  as  protection  to  cofferdam; 
5,409  cubic  yards  of  earth  placed  behind  crib  work;  625  cubic  yards  of 
material  used  to  strengthen  embankment;  6  cubic  yards  of  loose  rock 
and  40  cubic  yards  of  sand  and  gravel  removed  from  lock  site;  24,225 
cubic  yards  of  sand  and  gravel  and  106  cubic  yards  of  rock  excavated 
from  lock  pit;  823.1  cubic  yards  of  masonry  of  river  wall  laid;  3,040.97 
cubic  yards  of  stone  for  masonry  delivered  under  contract.  A  large 
amount  of  miscellaneous  work  was  done — stacking  bricks,  grading  bank, 
building  landing  pier,  concreting  crevices,  constructing  tramway,  tres- 
tles, sluices,  etc.,  erecting  derricks,  and  placing  machinery  in  position 
for  operating  steam  traveler,  etc.  Abutment  site  acquired  by  the  United 
States  October  26  and  November  24, 1894. 

Lock  8  (26  miles  above  Nashville). — ^Masonry  of  lock  walls  nearly  com- 
pleted; only  a  small  quantity  of  the  coping  is  yet  to  be  laid.  About  55 
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cubic  yards  solid  rock  and  24^  cubic  yards  earth  and  loose  stono  < 
vated  from  lock  pit;  1^416.5  cubic  yards  stone  quarried  for  conGxetei 
paving,  and  riprapping;  paving  slopes,  1,107  superficial  yards;  30  cubic 
yards  gravel  spread  on  paving;  6,232  cubic  yards  filling  placed  behind 
lock  walls;  7,561.6  cubic  yards  concrete  laid  in  foundation  of  lock  and 
filling  culverts;  1,319  cubic  yards  sand  dug;  792  cubic  yards  sand  and 
gravel  received  on  barges;  masonry  laid  in  walls  and  culverts,  473.9 
cubic  yards  brick  and  8,722.27  cubic  yards  stone.  The  stone  for  the 
masonry  of  this  lock  was  purchased  April  4, 1894,  in  open  market  after 
due  public  notice  and  competition,  to  be  delivered  as  required,  final  deliv- 
ery to  be  no  later  than  July  1, 1895,  this  method  being  most  economical 
and  advantageous  to  the  Government  and  the  work.    The  aggregate 

Juantity  of  stone  purchased  was  9,381.11  cubic  yards,  at  a  total  cost  erf 
68,698.03,  delivered  and  paid  for  as  follows: 


Plscal  year. 

Cubic  yards. 

Amoimt. 

1894 

1  015.02 

15, 166. « 
68.  SSL  16 

1895 

8.306.09 

Miscellaneous  work:  Grading  slopes,  repairing  temporary  buildings, 
removing  cofferdam,  pointing  masonry  of  lock  waUs,  taking  down 
machinery,  etc. 

Lock  4  (44.75  miles  above  N^ashvUle). — ^Masonry  of  lock  walls  oompleted 
in  April;  cofferdam  removed;  about  1,900  cubic  yards  earth  excavated 
from  lock  pit;  2,442  cubic  yards  quarry  stripped;  4,164  cubic  yards 
stone  quarried  for  masonry;  2,075.2  cubic  yards  stone  cut;  9,691.9  cubic 
yards  masonry,  245.6  cubic  yards  concrete,  and  07,000  bricks  laid  in 
lock  walls  and  filling  culverts.  Miscellaneous  work  done:  Pointing 
lock  walls,  grading  slope  of  bank,  removing  cofferdam,  boating  stone 
from  Quarry  to  lock  site,  clearing  abutment  site,  paving  bank  and  levd 
behind  lock  walls,  repairing  dredge  boat  and  pumps,  and  removing 
machinery,  etc.  Stonecutting,  with  other  work  for  this  lock,  was  done 
by  hired  labor. 

Look  5  {72  miles  above  Nashville). — Completed  cofferdam  and  cribwork 
in  August;  about  10,663  cubic  yards  of  material  placed  in  cofi<Brdam; 
3,278  cubic  yards  of  earth  and  rock  removed  from  lock  pit;  120  cubic 
yards  dry  wall  built.  Miscellaneous  work:  Clearing  site,  riprapping 
and  x}aving  bank  and  top  of  cofferdam,  prospecting  for  quarries,  build- 
ing shed  protection  for  machinery,  concreting  crevices  in  lock  pit, 
building  landing  pier,  setting  up  pumping  machinery,  etc;  670.49 eubie 
yards  of  stone  for  masonry  of  lock  walls  delivered  under  contract.  The 
part  of  the  lock  site  (1^  acres)  not  acquired  during  the  last  fiscal  year 
was  purchased  and  conveyed  to  the  United  States  May  7, 1895. 

Lock  6  (89.5  miles  above  Nashville). — The  sites  for  the  lock  and  abut- 
ment of  dam  have  been  approved ;  a  part  (6.29  acres)  of  the  lock  site 
was  purchased  of  the  owners  and  conveyed  to  the  United  States,  Febru- 
ary 2, 1895.  The  remainder  of  the  lock  site  (1.51  acres)  has  been  con- 
demned and  final  decree  of  the  U.  S.  district  court  for  middle  district 
of  Tennessee  rendered  July  1, 1895,  vested  title  to  said  1.51  acres  in  the 
United  States.  The  site  for  abutment  of  dam  contains  5.05  acres;  of 
this  land  4.04  acres  have  been  condemned  and  final  decree  rendcral 
July  1, 1895,  vested  title  in  the  United  States  upon  payment  for  sites 
and  approved  costs  in  each  case.  The  remainder  of  the  abutment  site 
(1.01  acres)  has  been  purchased  of  the  owner  at  an  agreed  and  approved 
price,  but  conveyance  of  the  land  to  the  United  States  has  not  been 
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made  peoidiug  an  opinion  of  the  Attomey-G^ieral  of  the  United  States 
as  to  title.    No  work  has  been  done  at  this  lock. 

Locks  7, 5,  ^2,  and  22(107  milesy  125.25  miles,  296.25  mileSy  and  320 J25 
miles  above  Nashville,  respectively). — The  proposed  sites  of  Locks  21  and 
22  are  located  about  28f  miles  and  4f  miles  respectively  below  Burnside, 
Ky.,  and  form  the  upper  locks  of  the  series  above  Nashville.  The  sites 
for  the  four  locks  and  abutments  of  dams  have  been  approved;  efibrts 
will  be  made  to  acquire  the  same  by  voluntary  purchase  at  an  approved 
reasonable  price  and  conveyance  from  the  several  owners,  if  practicable. 

The  lands  acquired  and  to  be  acquired  by  the  United  States  for  sites 
of  locks  and  dams  under  the  existing  project,  so  far  as  determined,  with 
distances  from  Nashville,  acreage,  and  cost,  are  as  follows: 

No.  1.  2^  mileB  below  Nashville,  7.8  acres ;  cost,  $1,360. 

No.  2.  Old  site ;  10^  miles  above  Nashville,  12H  acres ;  cost,  $750.43. 

No.  2.  New  site;  9  miles  above  Nashville,  12.05  acres;  cost,  $1,606.25. 

No.  3.  26  miles  above  Nashville^  15.2  acres;  cost,  $2,517.35. 

No.  4.  44i  miles  above  Nashville,  14.8  acres;  cost,  $2,401.56. 

No.  5.  72  miles  above  Nashville,  18.5  acres;  cost,  $1,535. 

No.  6.  98i  miles  above  Nashville,  12.85  acres.  Of  tlie  lock  site  6.2  acres,  coetinff 
$375,  have  been  purchased  and  conveyed  to  the  United  States,  1.51  acres  condemned 
and  final  decree  rendered ;  action  of  the  Department  of  Justice  not  yet  received. 
Of  the  abutment  site,  4.04  acres  condemned  and  final  decree  rendered;  action  of 
Department  of  Justice  not  vet  received.  One  and  one-hundredth  acres,  voluntary 
purchase  to  be  made  from  the  owner;  awaiting  action  of  Department  of  Justice  as 
to  title. 

No.  7.  107  miles  above  Nashville,  14.88  acres,  not  yet  acquired. 

No.  8.  125i  miles  above  Nashville,  16.23  acres,  not  yet  acquired. 

No.  21.  296i  miles  above  Nashville,  17.44  acres,  not  yet  acquired. 

No.  22.  320^  miles  above  Nashville,  17.92  acres,  not  yet  acquired. 

U.  8.  8.  Weitzel  has  been  actively  employed  during  the  fiscal  year  in 
towing  stone  to  the  locks  and  moving  the  heavy  supplies  incident  to 
the  work  of  construction. 

TJ.  8.  8,  John  Phoenix,  being  of  light  drafts  has  rendered  good  service 
while  making  the  surveys  for  lock  sites  and  in  general  service  required 
by  the  work  in  progress  and  by  assisting  in  the  maintenance  of  the 
improved  channel. 

U.  8.  8.  8tephen  H.  Long^  pertaining  to  the  works  of  improvement 
upon  the  Tennes.see  Biver  and  during  the  suspension  of  work  upon  that 
river  and  its  upper  tributaries,  was  transferred  temporarily  by  authority 
for  use  upon  the  Cumberland  River  as  a  measure  of  economy  and  to 
prevent  deterioration  in  value  from  nonusage.  The  steamboat  was 
returned  to  the  Tennessee  River  in  January  last. 

U.  8.  8.  Syrette. — Authority  was  granted  in  November  last  to  fit  up  a 
small  steamboat  for  use  upon  the  work  of  lock  construction,  building 
hull  and  using  certain  light  machinery  on  hand  suitable  for  the  pur- 
I)08e.  Construction  of  the  hull  of  the  vessel  was  begun  in  February 
and  completed  and  launched  in  April;  work  of  placing  rudder  and 
machinery  in  position,  painting,  etc.,  was  in  progress  at  the  close  of 
the  fiscal  year;  the  boat  is  nearly  completed  and  ready  for  service. 

Channel  work. — Work  in  the  channel  was  in  progress  at  the  beginning 
of  the  fiscal  year  near  Carthage,  Tenn.,  and  was  continued  downstream 
during  July  and  August  to  Kashville,  Tenn.,  clearing  away  surface 
obstructions,  etc.  In  August,  work  of  repairing  and  extending  dams 
and  clearing  channel  at  Fishing  Creek  Shoals  and  Forbush  Shoals  in 
the  upper  section  of  the  river,  a  few  miles  below  Burnside,  Ky.,  was 
begun,  and  completed  in  October.  The  working  party  then  moved  aown- 
stream  to  Lower  Hollemans  Island,  clearing  the  channel  en  route, 
where  operations  were  suspended  December  10  for  the  season.    The 
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following  is  a  summary  of  the  channel  work  done  during  the  fiscaJ 
year: 

At  Forbush  Shoaln  (dam  completed;  1,240  feet  long,  14^  feet  average  width, 
5  feet  average  depth) : 

Stoneqnarried cubic  yards. .  2, 117 

Gravel  placed  in  dams do 52 

Riprap  protection  to  dam do 322 

Snags  removed 3, 612 

Leaning  trees  cut 18, 842 

Stone  placed  in  dams cubic  yards..  1,795 

Brush  cut  and  placed  under  dam cords..  143 

Trees  deadened 40 

Smith  Shoals.— From  1876  to  1882,  each  inclusive,  the  sum  of  $115,000 
was  appropriated  for  this  section  which  has  been  expended  in  open 
channel  work  under  the  old  project;  operations  being  suspended  in 
May,  1884.  By  act  of  September  19, 1890,  Congress  provided  that  of 
the  general  appropriation  for  improving  Cumberland  River  above  Nash- 
ville, $50,000  may  be  expended  in  commencing  the  improvement  at 
Smith  Shoals,  and  by  acts  of  July  13, 1892,  and  August  17, 1894,  pro- 
vided that  $5,000  of  each  of  said  general  appropriations  may  be  used 
in  the  improvement  of  the  river  above  the  town  of  Burnside.  It  was 
recommended  and  approved  that  these  sums  be  applied  in  making  the 
necessary  surveys  to  determine  the  sites  of  the  locks  and  dams  required 
"  above  Burnside,'^  or  for  the  Smith  Shoals  system  of  lockage,  consist- 
ing of  seven  locks  and  dams,  as  projected. 

The  maps  on  hand  not  containing  data  sufficiently  in  detail  for  the 
purpose  of  selecting  the  sites  of  any  of  the  locks,  a  survey  party  was 
organized,  and  on  July  25, 1892,  an  examination  was  begun  of  the  river 
from  Burnside,  or  the  junction  of  the  South  Fork  of  the  Cumberland, 
to  the  mouth  of  Eockcastle  Eiver,  about  30  miles,  and  having  a  fall  of 
77  feet  in  that  distance.  The  amount  expended  on  this  section  to  June 
30, 1894,  was  $11,015.67,  which  was  applied  to  the  survey  of  the  river, 
having  in  view  the  selection  of  sites  for  the  locks  and  dams  of  the 
Smith  Shoals  series  and  in  payment  of  current  authorized  expenditures. 
An  extensive  system  of  test  borings  and  soundings  was  necessary  in 
order  to  determine  the  location  of  the  sites  most  suitable.  Sites  for 
Locks  and  Dams  Nos.  1  to  5,  inclusive,  were  selected  and  maps  com- 
pleted showing  the  location  of  the  same. 

During  the  present  fiscal  year  a  line  of  levels  from  Burnside  to  Mill 
Springs,  24  miles,  was  run  to  establish  pool  level  below  Lock  1;  made 
examinations  and  borings,  having  in  view  the  selection  of  sites  for 
Lock  and  Dam  No.  6,  these  examinations  were  completed  in  September 
and  lock  and  dam  located.  Survey  made  of  mouth  of  "  Suck"  and  line 
of  levels  run  into  the  cave  at  Cave  Creek.  Property  lines  at  the  several 
sites  were  run,  marked,  and  referenced,  and  lines  shown  to  owners. 
Amount  expended,  $4,727.91. 

Seven  locks  and  dams  providing  for  6-foot  navigation  form  the  basis 
of  the  present  project,  but  it  is  now  ascertained  that  the  seventh  lock 
will  not  be  necessary,  owing  to  an  increase  of  lift  in  the  other  locks 
which  is  rendered  advisable  by  reason  of  the  small-river  discharge  at 
low  water  not  permitting  of  any  material  loss  during  the  season  of  navi- 
gation ;  also,  simplicity  of  operation  and  maintenance  at  the  rather 
inaccessible  locations  necessarily  selected  for  the  sites.  A  report  in 
detail,  with  accompanying  maps,  of  the  survey  of  the  Smith  Shoals 
section,  f^om  Burnside,  Ky.,  to  the  mouth  of  Bock  Castle  River,  in  con- 
nection with  the  projected  canalization  of  the  Cumberland  Eiver  above 
Nashville^  Tenn.,  was  prepared  during  the  fiscal  year  and  transmitted 
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July  1, 1895,  to  the  Chief  of  Engineers,  through  the  division  engineer 
of  the  southwest  division.  Maps  of  the  proposed  sites  for  locks  and 
dams  Nos.  1  and  2,  Smith  Shoals  system,  were  also  completed  and 
forwarded  July  2, 1895,  to  the  Chief  of  Engineers,  through  the  division 
engineer,  recommended  for  approval. 

Amount  allotted  at  Smith  Shoals,  act  of  September  19, 1890 $60, 000. 00 

Amount  allotted  "  above  Burnside,"  act  of  July  13,  1892 5, 000. 00 

Amount  allotted  *'  above  Bumside/'  act  of  August  17, 1894 5, 000. 00 

Total  allotted 60,000.00 

Amounted  expended 15, 743. 58 


Balance  available,  July  1,  1895 44,256.42 

The  field  and  office  work  pertaining  to  the  surveys  of  the  sites  for 
locks  and  dams,  forming  part  of  the  project  for  canalization  of  the 
Cumberland  Kiver  from  the  mouth  of  Harpeth  Kiver  on  the  Cumber- 
land Kiver  below  Nashville  to  the  head  of  Smith  Shoals,  mouth  of  Bock 
Castle  Biver,  including  the  work  of  lock  construction  in  progress,  has 
been  and  now  is  under  the  efficient  immediate  management  of  Mr.  J.  S. 
Walker,  assistant  engineer. 

The  amount  herein  below  estimated  for  continuing  the  work,  $1,500,- 
000,  can  be  profitably  expended  at  locks  and  dams  Nos.  1  to  5,  inclu- 
sive; finishing  Locks  2  and  5;  building  the  dams  and  abutments;  con- 
structing lock  gates  and  maneuvering  appliances,  having  in  view  as  far 
as  practicable  the  completion  of  the  five  locks  and  dams,  and  opening 
the  same  to  navigation,  as  projected  (1943  of  1893);  in  laying  masonry 
of  Locks  6,  7,  8.  21,  and  22,  the  sites  for  said  locks  having  been  deter- 
mined and  autnority  granted  to  acquire  the  same,  the  site  of  Lock  6 
being  already  in  part  acquired.  Maps  of  the  sites,  for  Locks  1  and  2  of 
the  Smith  Shoals  series  have  been  submitted;  if  approved,  it  is  pro- 
posed that  work  be  begun  at  those  sites  when  acquired.  About  $5,000 
of  the  amount  estimated  for  should  be  held  available  for  expenditure 
in  channel  work  between  Burnside  and  Nashville  so  as  to  maintain  the 
ichannel  in  good  navigable  (condition  during  the  progress  of  lock 
construction. 

Estimate  for  improving  Cumberland  River  by  locks  and  dams  from 

Nashville  to  head  of  Smith  Shoals,  as  modified  in  1891 $7, 500, 000. 00 

Amount  appropriated 975, 000. 00 

Amount  expended,  including  outstanding  indebtethiess  and  covered  by 
uncompleted  contracts \      872, 485. 31 

Money  statement, 

July  1,  1894,  balance  unexpended $325,051.17 

Amount  appropriated  by  act  of  August  17, 1894 200, 000. 00 

525,051.17 
June  30, 1895,  amount  expended  during  fiscal  year 304, 962. 64 

July  1,1895,  balance  unexpended 220,068.53 

July  1, 1895,  outstanding  liabilities $7,020.60 

July  1, 1895,  amount  covered  by  uncompleted  contracts 110, 553. 24 

117,573.84 

July  1, 1895,  balance  available 102,514.69 


'  Amount  (estimated)  required  for  completion  of  existing  project 6, 525, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1897 1,500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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AMraet  of  proposals  for  furnUhing  itonef&r  Look  Xo.  t,  Mifiw9d  on  hargoB  in  Oumhor' 
land  River ^  opened  September  25,  1894,  by  Capt.  John  Biddle,  Corps  of  Snginoers, 


Sills,  03  cubic      Hollow  qaoios.  '  Special  stones,  tCoping,  350  cubic 
yards.  !  98  cubic  yards.  I  200  cubic  yards. !  yards. 


No.' 


Xome  and  oildrosH  of 
bidder. 


Patterson   &    Shipman, 


Per 
oubio 
yard. 


yards. 

COBt. 


Per  1 
cubic  I 
yard.  | 


Cost. 


,  1^ 


Washington,  D.  C $15. 00  $1, 305. 00  $25. 00  '$2, 450. 00 

Petitdidier     &     Allen,  |       .    , 

Nashville,  Tenn 15.50     1,441.50  >  21.00 

H.  P.  McDonald,   Louis-  I  : 

Tille.  Ky I  16.00  '  1.488.00  '  16.00 

P.  B.  McCormack,    Co   i  I 

lnnibus.Ind 20.00  ,  1,860.00  .  25.00 

Salem-Bedford  StoneCo.,  I  : 

LoulsvUle.Ky <  14.40     1,839.20  •  15.40 


Dster     &.     Creighton,  i 

NashviUe,  Tenn I  16. 80  I  1, 562. 40     19. 85 

I  • 


2,068.00 
1,566.00 
2,460.00 
1,600.20 
1,945.80 


I  Per 
cubic 
yard. 


$14.00 
13.50 
13.90 
16.60 
15.40 
14.35 


$2,800.00  $14.00  '  $4,000.00 


yards 
Cost. 


j  Per 
cubic 
yard. 


Cost. 


2,700.00 
2,780.00 
8,300.00 
3,080.00 
2,870.00 


! 


13.60 
13.50 
20.00 
13.90 
16.00 


4,726.00 
4,725.00 
7,000.00 
4.865.00 
5,000.00 


No. 


!  Painted  f«e..2.000„*lX^^Mc! 


Name  and  address  of 
bidder. 


L 


cubic  yards. 


-I- 


Per 

cubic 
yord. 


$9.50 


$19,000.00 
20.000.00  I 
10,900.00  ) 


Pattaraon    &    Shi] 

Washington,  D. 
Petitdidi<«r  &  AUen.Nash 

▼iUe.  Tenn !    10.00 

H.  P.  McDonald,  Louis- 

Tille,Ky 9.95 

P.  H.  McCormack,  Colum-  I 

bus,  Ind j    10.50  ,  21,000.00 

Salem- Bedford  Stone  Co.,  ;  \ 

Louiaville.  Ky 12.25     24,500.00 

Fosters  Creighton,  Nash-  i 

vlUe.Tenn '    12.40     24,800.00 


Cost. 


yards. 


Backing,  7,000 
cubic  yards. 


Per    I 
cubic 
yard.  I 


Cost. 


Per 

!  cubic 
'  yard. 


$8.00  $10,560.00  ; 
4.50  ,    5.940.00 


8.712.00 
9,240.00 


6.00 

I 
7.00  ' 

I  ' 

n.54  '  15,232.80 

5.70       7,524.00 


$7.50 
3.00 
4.00 
5.00 
9.50 
4.70 


Cost. 


Grand 
total  ooat. 


$52,500.00  I  $93,605.00 
21,000.00  I  57,864.50 
28,000.00  ,  67,173.60 
85.000.00  I  70.850.00 
67,130.00  i  177,656.20 
32,900.00  I    77.201.70 


Abstract  of  proposals  for  furnishing  stone  for  Lock  No,  5,  delivertd  on  barges  in  Cumber^ 
land  River,  opened  Lfecember  5,  1894,  by  Capt.  John  Biddle,  Corps  of  Engineers. 


Ko. 


Kame  ahd  address  of 
bidder. 


Sills.  93  cubic      Hollow  quoiuH,  !  Special  stones,  .Coping.  350 cubic 
yards.  |  98  cubic  yards.     200  cubic  yards. '  yards. 


1  Per 
I  cubic 
I  j'ard. 


Cost. 


I    Per   I 

cubic  I 

I  yard.  ' 


Cost. 


Per 

I  cubic 

yard. 


Cost. 


1  Per 
cubic 
yard. 


1  James  £.  Sloan  A  Co.,  '  ,  , 

Nashville.  Tenn $35. 00  '$3, 255. 00  $27. 50  '$2, 696. 00  '$15. 00  $3, 000. 00 

2  I  J.  A.  Doyle  Sc  Co.,  Knox-  ,1  1  1 
viilejTenn 15.30  1  1,422.90  .  2L50     2.107.00  '  15.00     3,000.00 

J.  S.  Button  &  Son,  Bir-  1  '  i  1  I  | 


mingham,  AU......  ...j  22.00     2,016.00  '  25.00  ,  2,450.00  ,  25.00     5,000.00 

Bichel  &  Arnold,  Evans-  I  >  >  I 


ville,  Ind '  15.54 

John  Short.  St.  Charles,  \ 

Mo 15.20 

J.  H.  Connor,   Lebanon,  j 

Tenn '  12.00 

FoHter      Sc     Creighton,   11  1 

Nashville,  Tenn 15. 70     1, 460. 10     16. 70     1. 336. 60     16. 50 

Bobert  McCarrel  &  C.  F.  ,  1  I  1 

King, Charleston, S.  C.    16.50  '  1,534.50  ,  23.10     2.263.80     14.85     2,970.00 
1  I  I  I  I  . 


1,445.22  17.16  1,681.08  16.89*8,378.00 
1,413.60  20.80  2,038.40  14.20  2,840.00 
1,116.00     16.00  '  1,568.00  '  12.00     2,400.00 

3,300.00 


$20.00 
14.60 
20.00 
13.65 
13.75 
12.00 
14.80 
14.85 


Cost. 


$7,000.00 
5.075.00 
7,000.00 
4.7n.S0 
4,812.50 
4. 200. 00 
5,180.00 
5.107.50 
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Abetraet  of  propomls  for  fumUfking  stone  for  Lock  Ko.  5,  <'/c.— Continned. 


No. 


Name  and  address  of 
bidder. 


cubic  yards.      ,  ^^L., 


yards. 


Backing,  7,000 
cubic  yards. 


!  Per 
I  cubic 
I  yard. 


Jamea  E.  Sloan  &.  Co., 
KaahTille,  Tenn.. 

J.  A.  Doyle  &  Co  ,  Knox- 
ylUe,T6nn 

J.  8.  Mutton  A.  Son.,  Bir- 
mingham, Ala 

Eichefde.  Arnold,  Xyaaa- 
▼ille,Ind 

Jobn  Short,  St.  Charles, 
Mo «. 

J.  H.  Connor,  Lebanon, 
Tenn 

Foster  A  Cielgbton, 
KaahviUe,  Tenn 

Robert  McCarrel  &  C.  F. 
K^,  Charleston,  S.  C. . 


Cost. 


$8.00  $16,000.00 

t  I 

11.00     22,000.00 

11  00  I  22,000.00  I 

12.84  I  25,880.00  < 

10.15     20,900.00 

18,000.00  , 

27, 100. 00 

22,000.00  ; 


0.00 
13.55 
11.00 


Per 
cubic 
y»rd. 


I 


$5.00 
4.90 
8.00 

12.30 
4.00 
4.50 
5.60 
4.05 


Cost. 


Per 
cubic 
yard. 


Cost. 


$6,600.00 
6,468.00 
10,560.00 
16,236.00 
5,380.00 
5.040.00 
7,392.00 
6.534.00 


$4.00  $28,000.00 
3.50  I  24,600.00 
5.75  j  40,250.00 

11.40  i  79,800.00 

2.20  I  15.400.00 

I 
3.50  I  24,500.00 

4.00  [  28,000.00 

3.30     23.100.00 


Grand 
total  cost. 


$66,560.00 
64.572.90 
80,306.00 

132,998.40 
58,084.60 
57.724.00 
74,068.70 
68,609.80 


List  of  HeamboatB  (iUm-wheel)  plying  on  Cumberland  Rivera  Tennessee  and  Keninchy, 


Name. 


Length.  •  Breadth. 


Ashland  City.... 

Alex  Perry 

John  Orm,  No.  3 
JohnW.  Bart.- 
O.E.  Stockell.... 
W.K.PhiUips.. 
Jaa.N.  White.... 
P.  D.  Sti 
A.  L.  Go] 

W.T.Harwt 

City  of  Savannah 


Feet. 
120 
148.0 

96 
168 
103.6 
165 
147 
161 
129 

72.9 
190 


Fut. 
20 
28.5 
17 
29 
20.3 
30 
27 

28.6 
20 
16.9 
34 


Depth. 


Tonnage, 
net. 


Fe€l. 
8.9 
8.5 
8.5 
3 
3 
4 
8 

4.4 
8 

3.8 
5 


94.56 
172.76 

95.33 
215.97 

60 
195.06 

77.19 
261.28 

58.20 

24.48 
836.55 


COMMERCIAL  STATISTICS. 

Cumberland  River  below  Nashville^  Tenn,,  from  July  1,  1894,  to  June  SO,  1896, 


Articles. 

Tons. 

Articles. 

Tons. 

iMPik  and  lumber ,,,.,^,., 

203,610 
8.410 
7,189 
6,250 
8,151 
8,125 
2,390 
1,500 
1,072 

Hay 

917 

Qiiiifi                                       

Salt 

587 

piour 

Cattle 

442 

'W'ood 

Coal 

415 

Iron 

Hogs 

297 

Tobaeco  

Horses  and  mules 

266 

Staves 

Cotton 

62 

Sand 

Shingles 

41 

Bricks 

Gheneral  merchandise 

8.928 

Cumberland  River  above  Nash 

ville,  Tenn,,  from  July  i,  1894,  to  June  SO,  1 

895. 

Articles. 

Tons. 

13,776 
12,000 
10,250 
6,2U 
4,405 
8,686 
8,000 
1,788 
2,570 
1,275 

Articles. 

Tons. 

Sand 

Ploar 

1,225 
1  000 

Logs 

Hoffs 

Lumber 

H^.:::::::::::::::;:::::::::::::;:::; 

gtavea 

Cross-ties 

260 

Grain ................................... 

Horses  and  mules 

251 

Tobaeco 

Bricks 

161 

gait  . 

Ootton 

160 

Cattle 

Wood 

180 

Cbal 

'  Shingles 

68 

Iron 

General  merchandise 

18,235 
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Cumberland  Hirer  above  XashviUe,  Temn,,  ah<n>0  Bmmeide,  SwUtk  Skoals,  from  JtUp  7,  IS94, 

to  June  SO,  2895. 


Article*.  Tons.    ,  Articles. 


Log! 

CrcNwtiett. 
Coal 


24,000  ;,  CedM-posU. 

2a,  813  I   SUvM 

8.000   , 


A  A  4- 

IMPROVEMENT  OF  CANEY  FORK  RIVER,  TENNE88EE. 

The  Caney  Fork  River  rises  in  the  plateau  of  the  Cumberland  Moun- 
tains, about  18  miles  east  of  Sparta,  Tenn.,  and  discharges  into  the 
Oumberland  River  at  Carthage,  about  116  miles  above  Nashville  and 
209  miles  below  Bumside,  Ky.  This  stream  is  about  200  miles  long  and 
has  its  course  and  watershed  wholly  in  Tennessee  and  is  navigable 
during  the  boating  season  to  Frank  Ferry,  about  92  miles  from  its 
mouth.    Under  the  provisions  of  act  of  Congress  approved  June  1&, 

1878,  an  examination  was  made  in  February,  1879,  from  the  mouth  of 
the  river  to  Sligo  Ford,  72  miles.    (See  Report  of  Chief  of  Engineers, 

1879,  pp.  1275-1277.)  In  compliance  with  provisions  of  act  of  Congress 
approved  July  5, 1884,  the  examination  of  1879  was  extended  m  1886 
from  Sligo  Ford  to  Frank  Ferry,  a  distance  of  20  miles.  (See  Report 
of  Chief  of  Engineers,  1887,  pp.  1768-1771.)  During  these  examina- 
tions the  channel  was  found  to  be  obstructed  by  rock  reefs,  sand  and 
gravel  bars,  snags,  and  overhanging  trees. 

The  fall  from  Frank  Ferry  to  mouth  of  river,  92  miles,  was  estimated 
to  be  about  132^  feet,  62^  feet  of  which  is  in  the  upper  20  miles. 

The  present  project,  based  on  the  data  obtained  during  these  examina- 
tions, is  to  improve  the  92  miles  of  river  from  Frank  Ferry  to  its  mouth 
by  removing  the  sur&ce  obstinictions  brought  down  by  the  annual  floods 
and  building  necessary  riprap  dams  and  training  walls  so  as  to  obtain 
sufficient  water  for  safe  navigation  for  steamboats  drawing  not  more 
than  3  feet  during  the  usual  boating  season  of  about  five  months,  from 
February  to  July. 

The  following  appropriations  have  been  made  for  this  work  by  acts 
of  Congress,  viz: 

Act  of— 

June  14. 1880 $6,000 

March  3, 1881 4,000 

August  2,1882 4,000 

July  5,  1884 8,000 

August  5,1886 8,000 

August  11,1888 2,500 

September  19,  1890 2,500 

Total 25,000 

• 

No  appropriations  were  made  for  this  river  by  the  acts  of  July  13, 
1892,  and  August  17,  1894. 

The  amount  expended  to  June  30, 1894,  including  outstanding  indebt- 
edness, was  $25,000,  the  total  amount  appropriate,  which  was  used  iu 
removing  snags  and  drift  brought  down  by  the  annual  floods,  cutting 
overhanging  trees,  reducing  sand  and  gravel  bars,  repairing  and  build- 
ing wing  dams,  etc.,  and  has  resulted  in  securing  an  improved  channel 
from  Frank  Ferry  to  the  mouth  of  river.    The  work  done  in  clearing 


APPENDIX  A  A — EEPOBT  OF  CAPTAIN  BIDDLS.     2265 

the  channel  will  be  of  great  advantage  to  rafts  and  flatboats  coming 
down  on  the  so  called  <'rain  tides."  'So  channel  work  has  been  carried 
on  since  Angnst,  1891,  the  available  funds  being  exhausted.  The  engi- 
neer property  pertaining  to  this  work  is  placed  with  other  property  on 
the  Cumberland  Biver  as  a  measure  of  economy  and  safety. 

No  expenditures  were  made  during  the  present  fiscal  year. 

The  improvements  made  have  not  caused  any  increase  in  the  com- 
merce of  this  stream ;  that  is,  by  means  of  steamboats.  Only  one  boat 
made  one  trip  during  the  last  two  fiscal  years,  bringing  out  a  cargo  of 
corn  from  x)oints  in  the  vicinity  of  Trousdale  Ferry. 

As  stated  in  the  laat  annual  report,  the  commerce,  however,  has  consisted  as  here* 
tofore  of  logs  and  lomher  in  ratts,  bat  the  merchants  state  that  rafts  reach  them 
made  of  logs  Arom  the  Cumberland  River  and  its  several  tributaries,  and  that  they 
have  no  means  whereby  to  report  separately  the  number  of  logs  or  rafts  received 
from  the  Caney  Fork  River. 

Therefore  it  can  not  be  satisfactorily  nor  accurately  ascertained 
whether  or  not  the  tonnage  of  rafts  is  increasing. 

In  view  of  the  limited  commerce,  present  and  prospective,  it  is  not 
deemed  advisable  to  recommend  that  any  further  expenditures  be  made 
upon  the  Cauey  Fork  Eiver  in  order  to  obtain  a  navigable  channel  at  a 
stage  of  3  feet  above  low  water,  as  projected. 

Estimate  for  improving  Caney  Fork  River. from  its  mouth  to  Frank  Ferry..  $45, 228 

Amount  appropriated 25, 000 

Amount  expended,  including  outstanding  liabilities 26, 000 

\          Money  staiement 
July  1, 1894,  balance  unexpended $20. 00 

Julj^  1, 1895,  balance  unexpended 20. 00 

July  1, 1895,  outstanding  liabilities 20.00 

i  Amount  (estimated)  required  for  completion  of  existing  project 20, 228. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


A  A  5. 


SURVEY  OF  FORKED  DEER  RIVER  FROM  DYEKSBURG,  TENNESSEE,  TO 
ITS  JUNCTION  WITH  THE  OBION  RIVER  AND  THENCE  TO  THE  MISSIS- 
SIPPI RIVER,  SO  AS  TO  MAKE  SAID  STREAM  NAVIGABLE  ALL  THE 
YEAR. 

[Printed  in  Hoase  Ex.  Dc>c.  No.  156,  Fifty -third  CongreM,  third  session.] 

Office  op  the  Chief  of  Engineers, 

United  States  Army, 
^yasUngton,  1).  C,  December  26, 1894. 
Sib:  I  have  the  honor  to  submit  the  accompanying  copy  of  report 
of  December  18, 1894,  by  Gapt.  John  Biddle,  Corps  of  Engineers,  of  the 
results  of  a  survey  of  "  Forked  Deer  River  from  Dyersburg,  Tenn.,  to 
its  junction  with  the  Obion  Eiver  and  thence  to  the  Mississippi  Biver, 
so  as  to  make  said  stream  navigable  all  the  year,"  made  to  comply  with 
requirements  of  the  river  and  harbor  act  of  August  17, 1894. 

Captain  Biddle  is  of  opinion  that  no  satisfactory  channel  can  be 
obtained  on  the  Forked  Deer  River  all  the  year  by  means  of  open- 
channel  works,  and  that  the  cost  of  a  slack-water  system  of  naviga- 
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tion,  with  lifts  not  to  exceed  6  or  7  feet,  will  reach  $400,000  and  be 
Tery  expensive  to  maintain. 

Very  respectftdly,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 


REPORT  OF  OAPT.  JOHN  RIDDLE,  CORPS  OF  ENOINEERS. 

Enoineer  Office,  United  States  Army, 

Nashville^  Tenn.<,  December  18^  1894. 

General:  In  compliance  with  instractions  of  September  14, 1894^ 
from  your  office,  I  have  the  honor  to  submit  the  Ibllowing  report  of  a 
survey  of  the  Forked  Deer  River,  Tennessee: 

The  river  and  harbor  act  of  August  17, 1894,  directed  a  survey  to  be 
made  of  the  Forked  Deer  River  from  Dyersburg,  Tenn.,  to  its  jonction 
with  the  Obion  River  and  thence  to  the  Mississippi  River,  so  as  to  mi^e 
said  stream  navigable  all  the  year. 

Two  letters  from  Gapt.  J.  H.  Willard,  Gorps  of  Engineers,  of  August 
29  and  of  September  10, 1894,  were  inclosed  with  the  instructions,  and 
are  herewith  returned.  Attention  is  respectfully  invited  to  these  let- 
ters as  giving  in  detail  the  work  already  done. 

Seven  hundred  dollars  was  allotted  for  this  survey.  This  sum,  of 
course,  does  not  allow  of  much  detail  or  elaboration.  -While  the  data 
submitted  are  presumably  correct,  additional  surveys  would  be  neces- 
sary before  making  any  well-defined  plan  for  radical  improvement  or 
definitely  locating  any  works. 

Up  to  this  time  the  general  project  of  improving  the  Forked  Deer 
River  has  been  to  clear  away  the  greater  obstructions,  consisting  usu- 
ally of  timber  in  some  shape,  so  as  to  make  it  navigable  for  small  craft 
at  a  3-foot  or  higher  stage. 

Dyersburg  lies  on  the  North  or  Middle  Fork  of  Forked  Deer  River 
about  8.5  miles  above  its  junction  with  the  South  Fork.  The  amounts 
appropriated  for  the  North  Fork  and  the  main  river  have  been  $12,500 
(see  Report  of  Ghief  of  {Engineers  for  1894),  and  practically  all  this 
amount  has  been  expended.  Appropriations  to  the  extent  of  $15,000 
have  been  made  for  improving  the  Obion  River,  which  sum  has  in  part 
been  expended  in  improving  this  river  in  its  upper  reaches,  and  not  as 
yet  below  the  mouth  of  the  Forked  Deer  River. 

From  this  latter  stream  a  number  of  snags,  logs,  overhanging  trees, 
etc.,  have  been  removed  and  navigation  improved.  Such  work  is,  how- 
ever, but  temporary,  as  the  river,  left  to  itself,  rapidly  fills  again  with 
surface  obstructions.  The  present  survey  was  made  under  the  imme- 
diate charge  of  Mr.  Benj.  B.  Smith,  whose  report  is  appended.  The 
Forked  Deer  River,  from  Dyersburg  to  the  South  Fork,  is  8.5  miles 
long;  thence  21  miles  to  the  Obion  River,  and  thence  3.5  miles  to  Uie 
Mississippi  River;  in  all,  33  miles.  The  fall  at  low  water  is  26.5  feet, 
at  high  water  6.5  feet.  These  slopes  are,  however,  much  affected  by 
the  relative  stages  of  the  Mississippi.  A  running  out  of  the  Forked 
Deer,  brought  about  by  a  sudden  rise  while  the  Mississippi  is  low, 
causes  greater  slopes.  The  high  water  at  Dyersburg  is  22^  feet  above 
low  water,  and  at  the  mouth  of  the  Obion  42.5  feet.  For  the  deaeriptioii 
of  those  portions  of  the  rivers  pertaining  to  this  survey,  they  may  be 
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divided  in  three  sectioDs:  From  Dyersbarg  to  Key  Corner,  20  miles  ^ 
thence  to  the  Obion,  9.5  miles;  thence  to  the  Mississippi,  3.5  miles. 

The  first  section,  from  Dyersburg  to  Key  Comer,  20  miles,  has  a  fall 
of  6.5  feet.  The  width  averages  65  feet  above  the  Sonth  Fork,  and 
from  150  feet  to  200  feet  below  that  i)oint,  with  occasional  narrower 
places.  The  banks  are  8  feet  to  10  feet  above  low  water,  and  usually 
in  fair  shape.  The  depth  is,  as  a  rule,  good,  there  being  only  a  few 
shallow  places,  and,  the  fall  not  being  great,  these  could,  I  think,  be 
readily  improved.  This  parfr  has  been  fairly  cleared  of  snags  and  other 
like  obstructions. 

The  second  section,  from  Key  Corner  to  the  Obion,  9.5  miles  in 
length,  has  a  fall  of  nearly  16  feet  at  low  water,  and  on  one  stretch  a 
fall  of  about  5  feet  in  1.5  miles.  The  river  widens  to  about  200  feet. 
The  depth  is  slight — often  less  than  1.5  feet.  The  banks  vary  from  10 
feet  to  30  feet  in  height,  and  are  of  soft  material.  This  stretch  is  full 
of  snags  and  logs.  The  bottom  is  formed  of  shifting  sand  bars.  It  is 
stilted  by  the  pUots  and  inhabitants  that  the  Mississippi,  when  it  over« 
flows,  carries  its  sand  and  silt  and  deposits  them  in  this  river  up  to 
this  point — Key  Corner — and  such  action  seems  probable.  The  whole 
regimen  of  this  section  is  very  unstable,  and  all  works  of  improvement 
undertaken  are  liable  to  prove  of  but  temporary  benefit.  The  erosion 
of  the  banks  is  very  great^  especially  when  the  Forked  Deer  rises 
rapidly  while  the  Mississippi  is  low. 

The  old  channels  of  the  Forked  Deer,  through  which  it  formerly  emp- 
tied directly  into  the  Mississippi,  connect  with  this  section.  They  are 
mostly  filled  up,  but  at  higher -stages  water  flows  through  them. 

The  third  section  comprises  the  Obion  Biver,  from  the  mouth  of  the 
Forked  Deer  to  the  Mississippi,  3.5  miles  with  a  fall  of  4  feet.  The  river 
is  narrow,  not  much  over  100  feet.  It  is  usually  deep.  The  banks  are 
about  30  feet  high,  alluvial,  and  cutting.  There  is  a  bar  at  the  mouth 
of  the  Forked  Deer,  and  a  very  extensive  one  at  the  mouth  of*  the 
Obion,  formed  by  the  Mississippi.  .  The  Mississippi  Biver  is  presumed 
to  have  once  followed  this  channel,  but  it  must  have  been  many  years 
ago,  as  the  bed  of  the  Obion  is  very  narrow  and  the  banks  covered  with 
large  timber. 

The  changes  in  the  Forked  Deer  since  1874,  as  shown  by  comparison 
with  other  maps,  are  several  '^cut-oflFs,"  cutting  away  of  banks,  forma- 
tion and  shifting  of  bars,  etc.  The  bar  at  the  mouth  of  the  Obion  has 
been  formed  by  the  Mississippi  mostly  within  a  few  years,  and  illus^ 
trates  the  difficulty  of  making  any  accurate  estimate  of  the  cost  of 
improvement.  As  the  Mississippi  rises  it  flows  through  its  old  chan- 
nel, and  then  up  the  Forked  Deer  and  down  the  former  mouths  of  this 
stream,  and  at  high  water  the  greater  part  of  the  country  is  flooded. 

To  make  the  river  navigable  all  the  year  the  lowest  stages  of  the 
Forked  Deer,  Obion,  and  Mississippi  must  be  considered,  as  it  is  now 
navigable  for  small  craft  at  higher  stages,  though  the  navigation  may 
at  anytime  be  hindered  or  interrupted  by  falling  trees,  roots,  etc.  The 
autumn  of  1894  has  been  characterized  by  continuous  and  exception- 
ally low  water,  so  that  it  may  be  taken  as  at  the  lowest  stage  throughout. 

A  least  clear  depth  of  3  feet  and  a  width  of  100  feet  are  adopted  as 
the  smallest  channel  that  would  give  satisfactory  navigation.  A  depth 
of  5  feet  would  be  better,  but  much  more  difficult  to  obtain.  A  less 
width  than  100  feet  would  permit  of  navigation,  in  fact  above  the  Bouth 
Fork  the  river  averages  much  less,  yet  I  am  of  the  opinion  that,  due  to 
the  numerous  curves,  to  the  chance  falling  in  of  trees,  to  the  sudden 
formation  and  shifting  of  bars,  any  width  less  than  100  feet  would 
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not  be  worthy  of  extensive  improvement  so  as  to  give  satisfactory 
navigation. 

The  two  general  methods  of  improvement  of  rivers  are  by  open  chan- 
nel work,  by  means  of  check  dams,  channel  excavation,  etc.,  and  by 
slack  water — that  is,  locks  and  dams.  The  first  method  is  more  satis- 
factory where  it  can  be  applied.  It  needs,  however,  a  considerable  flow 
of  water. 

Applying  this  method  to  the  river  in  qaestion,  I  am  of  the  opinion 
that  on  the  first  section  a  depth  of  3  feet  could  be  obtained  by  dredg- 
ing and  perhaps  a  narrowing  of  the  channel. 

On  the  secqnd  section  the  question  is  very  difficult.  The  fall  is  very 
steep,  the  current  rapid,  and  the  supply  of  water  limited.  Any  clear- 
ing of  the  channel  will  diminish  the  resistance  to  flow  of  the  water, 
increase  its  velocity,  and  thence  decrease  its  depth.  If  the  width  is 
diminished  by  wing  dams  the  banks  must  be  protected,  so  that  the 
bottom  will  scour,  and  the  surface  of  the  water  will  ber  lowered;  the 
pools  above  will  thus  be  diminished  and  new  obstructions  show  them- 
selves. 

There  is  no  way  that  the  general  slope  on  this  stretch  can  be  sensibly 
modified.  The  formulas  for  the  amount  of  water  necessary  to  fill  a  cer- 
tain channel  with  a  defined  slope  are  not  very  well  determined.  TaJic- 
ing  the  tables  as  deduced  by  Mr.  P.  J.  Flynn  in  his  work  on  Irrigation 
Canals,  and  based  on  Kutter's  formulas,  it  would  appear  that,  taking 
the  total  stretch  of  9^  miles,  with  the  fall  of  the  Forked  Deer  in  this 
section,  there  would  be  only  two-thirds  enough  water  to  fill  the  required 
channel.  If  the  stretch  of  1^  miles,  where  the  fall  is  5  feet,  is  consid- 
ered there  would  be  only  one-third  enough  water. 

When  it  is  remembered  that  the  fall  is  concentrated  at  points  and  not 
evenly  distributed,  making  the  actual  fall  much  greater  than  the  aver- 
age; that  the  softness  of  the  bottom  and  banks  makes  all  works  unstable; 
that  the  clearing  will  cause  increased  current  and  still  more  lower  the 
pools;  that  the  lowering  of  the  pools  will  introduce  new  obstructionS| 
etc.,  I  believe  that  it  is  certain  that  the  required  channel  can  not  be 
permanently  obtained  by  any  system  of  open-channel  work. 

The  experience  on  rivers  in  this  district,  such  as  the  Lower  Oumber- 
land,  where,  with  a  much  greater  discharge,  locks  and  dams  are  resorted 
to;  the  Obion,  where,  with  about  four-fifths  discharge  and  only  half  the 
slope,  navigation  only  at  medium  stages  is  attempted ;  and  others  cor- 
roborate me  in  this  opinion.  This  is  also  the  opinion  of  Gapt.  J.  H. 
Willard,  Corps  of  Engineers,  as  expressed  in  his  letter  of  September 
10, 1894. 

There  then  remains  the  system  by  slack  water,  or  locks  and  dams. 
For  this  I  adopt  a  least  depth  of  5  feet  over  the  miter  sill,  as  it  is  much 
preferable  and  not  much  more  difficult  to  obtain. 

In  the  report  of  Mr.  J.  Jay  Williams,  of  the  State  commission  for 
improvement  of  waterways,  quoted  by  Capt.  J.  H.  Willard,  a  lock  of 
125  by  25  feet  is  adopted  for  the  proposed  canal  joining  the  Tennessee 
and  Mississippi  rivers.  While  Dyersburg  is  not  directly  on  the  pro- 
posed line  of  the  canal,  which  passes  through  the  South  Fork,  yet  it 
would  presumably  be  benefited  by  the  same,  and  that  size  of  lock  is 
therefore  estimated  on.  This  lock  would  pass  any  craft  that  could  well 
navigate  this  river.  The  exact  location  of  the  locks  can  not  be  deter- 
mined from  the  data  on  hand.  On  account  of  the  lowness  of  the  banks, 
the  least  practicable  lift  would  be  desirable.  It  might  be  well  to  state 
here  that  any  system  of  locks  and  dams  would  probably  seriously 
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affect  the  drainage  of  this  section  of  country,  and  to  secure  this  drain- 
age seems  to  be  one  of  the  aims  of  the  inhabitants  in  having  the  river 
improved. 

A  lift  greater  than  6  or  7  feet  should  not  be  exceeded.  There  would 
then  be  four  locks,  or,  at  the  very  least,  three  locks.  A  gusurd  lock 
would  probably  be  necessary.    I  therefore  estimate  for  four  locks. 

On  account  of  the  absence  of  stone,  concrete  would,  I  think,  be  the 
best  material  for  the  lock.  It  would  be  built  on  a  pile  foundation.  The 
dam  might  be  made  of  piles  and  stone.  On  account  of  the  softness  of 
the  bottom  banks,  a  considerable  apron  both  below  the  dam  and  below 
the  lock  will  be  obligatory,  and  tlie  banks  must  be  well  protected  all 
around  the  lock  and  dam.  Biprap  forms  the  best  protection  for  this 
purpose,  but  will  be  very  expensive,  on  account  of  the  distance  from 
which  it  must  be  brought. 

A  general  estimate  of  the  cost  of  a  lock  and  dam  may  be  itemized  as 
follows: 

Cofferdam  of  piles $2, 800 

Excavation  and  back  filling 3, 000 

Foundation,  piles,  grillage,  concrete,  and  flooring 12, 000 

Masonry 1 20,000 

Gates,  valves,  etc 2, 500 

Abutments 6, 000 

Dam 7,500 

Land 1,200 

Fencing,  honses,  tools,  etc 3,000 

Protecting  banks,  paving,  etc 5, 000 

63,000 
Office  and  engineering  contingencies 12,000 

Total 75,000 

Multiplying  this  by  four  gives  $300,000  as  the  cost  of  the  locks  and 
dams. 

Besides  the  locks,  the  river  would  have  to  be  thoroughly  cleared. 
In  view  of  the  cost  of  work  on  the  Obion,  where  22  miles  of  river  will 
have  been  fairly  well  cleared  for  about  $15,000, 1  estimate  the  snag- 
ging at  $25,000,  as  there  are  many  cypress  knees  on  the  bottoms  to  be 
removed. 

A  dredge  boat  would  be  necessary  to  reinove  the  bar  at  the  mouth 
of  the  Obion  and  at  other  places.  An  eflBcient  dredge  boat  would  cost 
about  $20,000.  The  amount  of  material  to  be  removed  would  depend 
on  the  location  of  the  locks;  on  making  the  necessary  "cut-ofis;"  on 
the  action  of  the  Mississippi  with  reference  to  the  bar  at  the  mouth  of 
the  Obion;  on  the  deposit  from  overflow,  and  other  causes.  It  might 
prove  necessary  to  keep  the  Mississippi  out  of  its  old  channels  by 
levees.  All  this  work  is  so  indefinite  from  the  data  on  hand  that  no 
reliable  estimate  can  be  made.  The  bank,  besides,  would  have  to  be 
protected  in  many  places.  A  steamboat  and  barges  would  be  neces- 
sary to  carry  on  the  work. 

In  all,  I  believe  that  there  is  no  doubt  that  the  total  cost  will  be 
$400,000.  I  therefore  respectfully  express  the  opinion  that  no  satis- 
factory channel  can  be  obtained  on  the  Forked  Deer  Eiver  all  the  yeaf 
by  means  of  open-channel  works,  and  that  the  cost  of  a  slack-water 
system  of  navigation,  with  lifts  not  to  exceed  6  or  7  feet,  will  reach 
$400,000  and  be  very  expensive  to  maintain. 
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Th«  estimate  is  tabulated  as  follows: 

Foarloeks  and  dams,  at  $75,0C0  each 000,000 

Snagging 25,000 

Steamboat  and  barges 15, 000 

Dredge  boat 20,000 

Making  cut-offs,  dredging  bars,  bank  protection 40, 000 

Total  estimate 400,000 

A  map*  of  the  survey  to  accompany  this  report  is  in  preparation, 
and  will  be  forwarded  as  soon  as  practicable. 
Very  reapectftilly,  your  obedient  servant, 

John  Biddlb, 
CaptaiUy  Corps  of  Engineers. 
Brig.  Gen.  Thoimas  L.  Casey, 

Chief  of  Engineer 8^X1.  8.  A. 
(Through  Col.  C.  B.  Comstock,  Corps  of  Engineers,  Division  Engineer, 
Southwest  Division.) 

[Fint  indoraement.] 

U.  S.  Engineer  Office,  Southwest  Ditision, 

New  YorJcj  December  24,  1894. 

Bespectftilly  forwarded  to  the  Chief  of  Engineers. 

The  Forked  Deer  and  Obion  rivers  are  so  insignificant  that  I  concur 
with  Captain  Biddle  in  the  opinion  that  they  can  not  be  made  ^<  navi- 
gable all  the  year,"  as  specified  in  the  river  and  harbor  act  of  August 
17, 1894^  except  by  locks  and  dams.  Even  with  locks  and  dams  the 
navigability  of  the  lower  part  of  the  Obion  and  its  entrance  into  the 
Mississippi  will  depend  on  the  amount  of  mud  and  sand  which  the 
Mississippi  in  its  floods  annually  deposits  here  and  which  would  have 
to  be  annually  removed.  The  cost  of  this  maintenance  would  largely 
increase  the  estimated  cost  of  $400,000. 

C.  B.  COMSTOOK, 

Colonel  of  Engineers^  Bvt  Brig.  Oen.y  U.  8.  A.^ 

Division  Engineer. 


REPORT  or  MR.   BENJ.   B.   BMiTH,  SURVEYOR. 

Engineer  Office,  United  States  Army, 

^ftuhviUCf  Tenn, 
Captain:  I  have  the  honor  to  sabmlt  the  following  report  on  survey  of  Forked 
Deer  River,  TenneBsee,  from  Chesapeake,  Ohio  and  Southwestenx  Railroad  Bridge  at 
Dyersbnrg,  Tenn.,  to  Tiger  Tail,  and  of  Obion  River  from  Tiger  Tail  to  the  Missis- 
sippi River.  The  Forked  Deer  River,  Tennessee,  is  formed  by  the  Junction  of  three 
fortes,  known  respectively  as  North,  Middle,  and  South  Forks.  The  North  Fork 
rises  in  Gibson  County  and  flows  in  a  southwesterly  direction,  entering  the  Middle 
Fork  about  15  miles  above  Dyersburg,  Tenn.  The  Middle  Fork  takes  its  rise  in 
Madison  County,  flows  in  a  general  westerly  direction  past  Dyersburg,  Tenn.,  and 
forms  a  Junction  with  South  Fork  8i  miles  below  Dyersburg.  The  South  Fork 
heads  in  Chester  and  Henderson  counties,  flows  past  Jackson  and  Bells  Depot, 
forming  with  the  Middle  Fork  the  main  Forked  Deer  River^  which  flows  in  a  south- 
westerly direction  a  distance  of  20  miles,  entering  the  Obion  River  at  Tiger  Tail. 
Originally  the  Forked  Deer  River  flowed  through  two  channels,  now  known  as 
Lost  and  Old  channels,  and  emptied  into  the  Mississippi  River  at  Aahport,  19 
miles  below  its  present  outlet,  in  1845  the  State  of  Tennessee  cut  a  canal  from 
the  Forked  Deer  River  to  the  then  Mississippi  River,  a  distance  of  about  three- 
quarters  of  a  mile ;  this  canal  is  now  known  as  Tiger  Tail.  Since  that  time  the  Old 
and  Lost  channels  of  the  Forked  Deer  River  have  become  closed  by  drift  and  the 
Mississippi  River  has  moved  4  miles  to  the  westward,  leaving  the  outlet  of  the 

*  Not  sent. 
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Foikttd  Bear  Bi¥«r  thxongh  the  lower  reacbM  of  the  Obion  Biver.  At  different 
times  between  the  yeare  Im  and  1874.  the  State  of  Tennessee  made  appropriations 
.  for  the  improvement  of  the  Forked  Deer  Biver,  these  same  aggregating  $43,000. 
Old  citizens  of  Dyersburg  state  that  during  this  period  the  river  firom  the  Missis- 
sippi to  Dyersburg,  on  Middle  Fork,  and  for  some  distance  up  South  Fork,  was  nav- 
igable for  small  boats  during  the  greater  part  of  the  year,  and  that  most  of  the 
£  reduce  of  the  country — lumber,  com,  cotton,  tobacco,  and  hogs— went  to  the  mar- 
ete  through  this  channel.  Under  the  river  and  harbor  act  of  March  3, 1873,  an 
examination  of  the  Forked  Deer  Biver  was  made  from  Dyersburg,  on  Middle  Fork, 
to  the  month  of  the  main  river.  Operations  for  improvement  have  been  confined  to 
snagging,  the  removal  of  drift  and  overhanging  trees,  and  other  work  pertaining  to 
keeping  the  channel  clear  for  navigation.  No  improvement  of  the  channel  itself 
has  been  attempted. 

The  present  survey  consisted  of  an  examination  with  transit  and  stadia  and  a  line 
of  levels  to  obtain  the  fall  of  the  river.  The  surveying  party  consisted  of  myself, 
Mr.  A.  E.  Boscoe,  and  five  men.  We  commenced  the  survey  at  the  Chesapeake,  Ohio 
and  Sonthwestem  Bailroad  Bridge,  1  mile  above  Dyersburg,  on  October  10, 1894, 
the  survey  being  made  without  interruption,  and  at  an  extreme  low- water  stage,  and 
terminating  at  tne  Mississippi  Biver  on  November  2, 1894.  The  methods  used  were 
as  follows :  A  continuous  transit  and  stadia  line  was  run  throufhout,  average  read- 
ings on  the  stadia  being  about  600  feet,  and  never  exceeding  1,200  feet;  all  ne<^^ssary 
intermediate  points  were  rodded  in,  and  a  continuous  sketch  of  the  river  carried 
throughout.  This  sketch  was  made  as  detailed  as  possible,  comprising  all  houses, 
roads,  fences,  and  cultivated  lands  in  sight  from  the  river;  the  shapes  of  bends  and 
bars;  all  drift  piles  and  snags;  carefulnotes  being  made  of  caving  banks  and  all 

Soints  necessary  to  a  thorough  examination.  Cross  sections  of  the  river  channel  and 
anks  were  taken  wherever  natural  characteristics,  such  as  unusually  low  or  caving 
banks,  heavy  sand  bars,  or  shallow  shoals  seemed  to  demand.  Water-surface  eleva- 
tions were  taken  at  every  transit  station,  bench  marks  being  established  at  distances 
of  about  1  mile  apart.  These  bench  marks  were  made  on  the  roots  of  thrifty  trees 
and  marked  by  a  20-penny  wire  nail.  At  all  important  points  two  bench  marks 
were  established  to  render  preservation  of  elevations  more  certain.  There  was  practi- 
cally no  variation  in  the  stage  of  the  river  during  the  survey.  Owing  to  the  neces- 
sity of  pushing  the  survey  as  rapidly  as  possible,  the  depth  of  river  was  ascertained 
as  follows:  In  crossing  a  passaee  between  stations  I  paddled  my  own  canoe,  the 
transit  being  laid  in  a  rest  made  for  the  purpose.  The  paddle  used  was  6  feet  in 
length,  having  foot  marks  cut  on  the  shank.  Care  was  taken  to  cover  a  considerable 
portion  of  the  river  bed,  constant  sonudinffs  being  made  with  the  paddle. 

The  other  boatmen  were  also  instructed  to  make  frequent  trisu  of  depths  with 
their  paddles.  Wherever  the  river  began  to  shoal  and  the  depths  in  the  channel 
showed  less  than  5  feet,  special  sonndings  were  made  with  a  sounding  rod  and  all 
BoondiDgs  noted.  These  soundings  were  continued  until  deep  water  was  again 
reached.  Where  pools  were  long  and  deep,  occasional  cross  sections  of  banks  and 
channel  were  made  and  noted  to  show  the  average  section  of  the  pool.  In  most 
cases  where  soundiuf^s  on  the  map  are  infrequent,  the  paddles  did  not  touch  bottom 
at  all  exoept  close  in  at  the  banks.  Practically,  therefore,  all  depths  of  channel, 
except  where  sonndings  show  otherwise,  are  6  feet  and  over  at  extreme  low  water. 
All  elevations  are  referred  to  precise  B.  M.  32  equals  A  Obion  of  the  Mississippi  Biver 
survey,  witJi  which  direct  connection  was  made  by  a  check  line  of  levels.  This  ele- 
vation is  referred  to  a  plane  190.84  feet  below  the  zero  of  the  United  States  Engi- 
neers' gauge  at  Memphis,  Tenn.  A  low  and  high  water  reference  was  made  on  the 
south  end  of  the  west  doorstep  of  the  county  court-house  at  Dyersburg,  Tenn.  Five 
•  high-water  marks  were  established  between  Dyersburg  and  the  Misbissippi  Biver. 
The  discharge  of  the  Middle  Fork  was  obtained  by  floats  Just  below  Dyersburg;  of 
the  South  Fork  at  its  junction  with  Middle  Fork  by  a  Buff  and  Berger  current  meter, 
and  of  Obion  Biver  one-quarter  of  a  mile  above  its  mouth  by  the  same  meter. 

Jheee  observations  were  all  made  at  an  extreme  low-water  stage  and  with  a 
stationary  river,  the  elevation  of  water  surface  being  carefully  referenced  on  B.  M. 
in  each  instance.  The  observations  were  of  a  necessity  confined  to  a  day  for  each 
point.  This  allowed  of  about  10  determinations  on  each  station  on  the  section,  the 
stations  being  10  feet  apart.  As  the  river  bottom  in  each  instance  was  very  uniform, 
the  channel  straight,  and  there  was  no  wind  to  interfere,  it  is  believed  the  results 
will  bear  a  Tory  close  approximation  to  the  actual  low-water  discharge  at  the  several 
points  examined.  The  survey  shows  that  part  of  the  Forked  Deer  Kiver  comprised 
m  the  examination  to  be  naturally  divided  into  three  sections. 

1.  That  portion  of  the  Forked  Deer  Biver  between  Dyersburg  and  Key  Comer,  a 
distance  of  20  miles,  with  a  fall  of  6.58  feet. 

2.  That  portion  between  Key  Comer  and  the  Obion  Biver,  a  distance  of  9i  miles, 
with  a  fall  of  15.77  feet. 

3.  The  Obion  Biver  from  Tiger  Tail  to  the  Mississippi  Biver. 
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SeoiUm  If  heitveen  Chssapeake,  Ohio  and  8ouikw€$iem  Railroad  Bridge  at  Jhfonhurg  amd 
Keif  CoHMT.— This  portion  of  the  river  is  good  and  in  good  condition.  Krom  Dyert- 
bnrg  to  the  J  auction  of  Middle  and  South  Forks  it  will  averaffe  abont  65  feet  in 
width.  The  banks,  ranging  in  height  from  %\  to  14  feet  above  low  water,  are  very 
uniform  and  perfectly  intact.  There  are  no  feeders  to  this  portion  of  the  river  with 
the  exception  of  a  small  branch  at  Dyersburg,  and  some  small  creeks  and  outlets  to 
sloughs,  which  at  this  stage  of  the  river  are  all  dry. 

B^ow  the  forks  the  river  widens  rapidly,  ranging  between  this  point  and  Key  Cor- 
ner from  about  150  to  200  feet  in  width.  An  occasional  sharp  bend  causes  the  river  to 
narrow  to  80  or  100  feet,  but  at  these  points  the  channel  is  generally  clean  and  deep. 
The  banks  are  uniform,  intact,  and  show  very  little  erosion;  where  erosion  occurs  it 
is  always  on  the  long  side  of  rapid  bends;  at  these  points  the  banks  have  caved  for 
some  distance  back;  but  this  erosion  seems  to  do  but  little  harm,  with  the  exception 
of  pitching  a  few  trees  into  the  river.  The  channel  at  these  points  is  always  aeep, 
ana  Just  now  in  the  main  free  from  obstructions,  a  snagging  party  having  blasted 
out  the  worst  of  the  snags  and  deadened  all  overhanging  timber  during  the  past 
summer.  The  banks  along  here  will  average  10  feet  in  height,  at  only  two  points 
reaching  below  8  feet.  These  places  are  short,  the  lowest  reaching  to  about  7^  feet 
above  the  low-water  plane.  Most  of  the  country  on  the  south  bank  a  little  way 
back  from  the  river  is  under  cultivation  and  is  very  rich ;  a  large  portion  of  the 
north,  bank  is  also  cultivated.  Virgin  gum,  cottonwood,  ash,  and  oak  forests  still 
line  tne  banks  and  extend  for  some  distance  back  from  the  river.  On  almost  the 
entire  distance  of  20  miles  there  are  two  bottoms  on  each  side  of  the  river,  known 
as  the  first  and  second  bottoms.  The  first  bottoms  generally  form  the  bank  of  the 
river  proper,  and  are  yet  covered  with  timber.  The  second  bottoms  frequently  reach 
to  the  river,  showing  banks  of  iVom  12  to  15  feet  in  height;  at  all  other  points  this 
second  bank  is  from  one-fourth  to  one-half  a  mile  back  from  the  river,  where  there 
is  an  abrupt  rise  of  from  5  to  7  feet.  This  second  bottom  is  in  all  cases  under  culti- 
vation. There  are  several  long  sloughs,  which  parallel  the  river  along  here.  These 
are  for  the  most  part  some  distance  back  from  the  river  bank,  and  are  connected 
with  the  river  by  narrow  and  deep  outlets.  Low  cypress  brakes  reach  to  the  river 
here  and  there,  but  in  all  cases  they  are  surrounded  by  bank.s  as  high  as  those  of 
the  river  in  the  immediate  vicinity. 

The  bad  portions  of  the  river  in  this  section  are  as  follows: 

1.  Sunken  saw  logs  obstructing  channel  at  Stevens  Lumber  Companv  vards  at 
Dyersburg.  These  logs  have  become  partially  embedded  in  the  bottom  of  the  river, 
and  are  great  obstructions  to  navigation  at  low- water  stages.  They  are  the  property 
of  the  Stevens  Lumber  Companv;  have  been  allowed  to  sink  and  remain  in  the 
channel  by  their  carelessness,  and  should  be  removed  by  them. 

2.  One-half  a  mile  below  Dyersburg  there  is  a  very  short  and  difficult  bend,  one- 
fourth  of  a  mile  in  length.  The  riveriias  already  started  a  cut-off  across  the  narrow 
neck  of  the  bend,  and  has  ma<le  a  channel  325  feet  long,  which  is  navigable  at 
ordinary  high  stages  of  the  river.  A  very  little  work  would  render  this  cut-off 
navigable  at  all  stages  of  the  river  and  benefit  navigation  considerably. 

3.  Caney  Point  Shoal,  8  miles  below  Dyersburg.  This  is  undoubtedly  another 
natural  cut-off,  as  the  old  channels  above  and  below  the  shoals  are  clearlv  defined. 
Old  maps  show  an  island  here,  but  the  main  river  at  some  time  evidently  followed  a 
much  longer  channel,  as  cypress  knees  are  showing  all  across  the  present  channel  of 
the  river.  This  shoal  is  verv  short,  only  100  feet  in  length,  and  will  now  give  2  feet 
to  extreme  low- water  navigation.  The  removal  of  the  cypress  knees  and  a  few 
snags  hung  upon  them  will  undoubtedly  clear  the  channel  here  and  deep  water  will 
result  from  the  scour,  as  the  water  is  very  deep  both  above  and  below  the  shoal. 

4.  At  Basin  No.  1, 12^  miles  below  Dyersburg,  the  river  shoals  a  little,  but  there 
is  at  least  3.5  feet  of  water  here  to  extreme  low- water  navigation. 

5.  At  Basin  No.  2,  13^  miles  below  Dyersburg,  there  is  another  short  shoal  of  sand. 
lliese  shoals  seem  to  be  caused  ^  the  widening  of  the  river  and  the  extreme  short- 
ness of  the  bend  at  their  foot.  Two  and  one-half  feet  is  found  here  for  extreme  ^w- 
water  navigation. 

6.  Shoal  at  ^'cut-off ''  No.  2,  14^  miles  below  Dyersburg.  This  shoal  is  similar  to 
the  two  above,  but  somewhat  longer,  and  with  a  heavier  fall.  It  is  of  sand,  and 
results  from  the  sudden  curving  and  narrowing  of  the  river  at  a  very  tortuous  bend. 
The  channel  at  low  water  is  2  feet  deep.  A  cut-off  has  started  here,  through  which 
water  was  running  freely  at  time  of  survey.  This  cut- off  is  about  .500  net  long, 
with  a  fall  of  0.5  foot  at  extreme  low  water. 

7.  At  McCoys  Shoal  the  shallowest  water  on  this  portion  of  the  river  was  found. 
The  shoal  is  14f  miles  below  Dyersburg,  and  will  give  but  1.5  feet  to  extreme  low- 
water  navigation.  This  shoal  is  caused  by  the  sudden  widening  of  the  river  above 
a  short  bend.  It  is  of  sand,  and  can  be  corrected  by  contracting  the  channel  by  any 
simple  means.  The  fall  here  is  slight,  but  sufficient  for  scouring,  and  the  water  at 
the  foot  of  the  shoal  is  vary  deep.    The  fall  of  the  river  at  extreme  low  water  in  this 
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aeotion  of  20  mileB  is  bat  6.58  feet.  With  the  exception  of  the  points  aboye  named, 
the  riyer  is  a  line,  deep  pool,  some  of  the  leaohes  averaging  12  feet  and  14  feet  in 
depth,  practically  free  from  obetraotions  and  oaying  banks,  and  capable  of  easy  and 
permanent  improyement. 

JS^etion  No,  2f  from  Kejf  Corner  io  JuneUon  with  Ohion  Biver.—Thia  section  of  the 
river  is  nearly  M  bad.  Key  Comer  is  the  last  high  gronnd  on  the  river,  and  from 
this  point  it  flows  through  the  Mississippi  River  bottoms. 

After  passing  Key  Comer  the  river  shoals  rapidly ;  it  is  very  tortuous ;  on  every 
short  side  of  a  bend  is  a  heavy  sand  bar,  and  there  is  more  or  less  erosion  on  the  long 
side  of  the  curves. 

The  banks  are  for  the  most  part  a  good  height,  but  they  are  formed  of  the  alluvial 
deposit  firom  the  Mississippi  River,  and  are  very  unstable. 

The  trees  along  the  banlcs  are  large,  and  stand  thick  on  the  ground.  When  a  cave 
occurs,  birch,  gum,  maple,  willow,  and  oaks  are  pitched  roots  and  all  into  the  bed  of 
the  river.  The  river  channel  in  this  section  of  91  miles  is  one  mass  of  snags,  sunken 
fogs,  and  drift,  whole  trees  being  half  embedded  in  the  sand  and  standing  10  and  15 
leet  high  in  the  bed  of  the  river.  The  banks  grow  rapidly  higher  as  the  month  of 
the  river  is  approached. 

The  face  of  the  country  grows  higher  while  the  river  is  falling  rapidly  between 
the  banks,  and  in  the  lower  reaches  these  reach  a  height  of  from  30  to  32  feet  above 
the  low- water  plane. 

The  slope  of  the  river  is  very  rapid  for  a  river  confined  only  by  alluvial  banks,  the 
fall  of  the  low- water  surface  in  this  9^  miles  being  15.77  feet,  or  an  average  of  1.65 
feet  to  the  mile. 

The  causes  which  lead  to  this  shoaling  and  heavy  erosion  are  three  in  number. 

1.  The  heavy  deposits  of  sand  and  drift  brought  in  b^^  the  Mississippi  River  and 
deposited  between  the  high,  straight  banks  through  which  the  Forked  Deer  River 
flows.  The  dignng  of  the  canal  by  the  State  of  Tennessee  has  doubtless  caused 
this,  the  worst  feature.  The  Mississippi  River,  when  rising  more  rapidly  than  the 
Forked  Deer,  seeks  the  lowest  points  for  outlet  before  overflowing  the  whole 
country.  Naturally  it  draws  to  its  old  channel,  now  the  Obion  River,  and  following 
this  passes  into  the  Forked  Deer  River  through  the  Tiger  Tail  Canal,  finding  its  first 
outlet  to  the  south  through  the  old  and  lost  channels  of  the  Forked  Deer  River. 
These  channels  are  now  raised  by  the  drift  to  a  point  10  to  12  feet  above  the  low 
water  in  Forked  Deer  River.  We  have  here,  then,  a  dam  10  to  12  feet  high,  with 
banks  on  each  side  20  to  30  feet  hifl^h,  upon  which  the  full  current  of  the  Mississippi 
beats  when  seeking  outlet  during  nigh  and  rapid  rises.  It  will  readily  be  seen  tnat 
all  sand,  silt,  and  subsurface  drift  striking  this  barrier  is  deposited  here.  Through 
this  mass  of  sand  and  drift  the  Forked  Deer  River  has  to  cut  its  way  after  the 
Mississippi  has  receded  into  its  banks  again. 

2.  The  canal  called  Tiger  Tail  was  cut  through  a  hieh  point  of  the  bottoms  and 
now  runs  between  perpendicular  banks  30  and  §2  feet  ni^h.  There  has  never  been 
any  vegetation  upon  these  banks,  a  narrow  canal  being  originally  dug  and  the  river 
left  to  complete  tlie  work.  The  trees  which  line  the  top  and  edge  of  the  bank  serve 
to  help  in  the  process  of  caving,  which  is  rapidly  going*on.  When  the  Forked  Deer 
River  is  running  out  rapidly  from  a  heavy  head  rise  this  erosion  is  tremendous,  and 
the  overhanging  trees,  which  fall  and  become  entangled  in  the  already  obstructed 
channel,  only  cause  the  deflected  currents  to  do  yet  greater  damage. 

3.  The  pitching  into  the  river  of  the  trees  along  the  banks  and  the  massing  of 
drift  home  up  by  the  Mississippi  render  the  erosive  power  of  the  Forked  Deer  River 
nil,  so  far  as  the  bottom  of  the  river  is  concerned. 

A  glance  at  the  map  will  show  the  tme  condition  of  the  river.  The  bars  as  they 
approach  the  Obion  River  grow  larger,  averaging  from  10  to  15  feet  in  height  and 
beinff  reenforced  by  masses  of  drift  which  have  tangled  together  and  been  covered 
by  the  sand.  These  bars  are  constantly  encroaching  upon  toe  present  channel,  and 
being  much  moie  durable  and  scientifically  built,  cause  the  river  to  cut  out  the  softer 
banks  opposite  to  them. 

If  the  snags  were  removed,  the  river  would  probably  afford  about  2.5  feet  to 
extreme  low -water  navij^ation ;  and  if  the  embedded  trees  and  snags  could  be  blasted 
out  and  removed,  there  is  no  doubt  but  that  the  depth  would  be  materially  increased 
by  natural  erosion,  as  the  current  is  very  swift. 

The  work  of  removing  snags,  trees,  and  logs,  to  be  of  anv  practical  benefit,  should 
only  be  done  at  very  low  stages,  as  it  is  the  embedded  trees  and  logs  that  are 
preventing  the  scouring  of  the  river  channel. 

The  river  widens  materially  at  Tiger  Tail  Post-Offlce  lust  before  entering  the  Obion. 
It  is  very  shallow  and  swift  here.  There  Is  practically  no  boating  channel  at  low- 
-water  stages.    This  shoal  extends  for  some  distance  down  the  Obion  River. 

The  cutting  of  the  Tiger  Tall  Canal  seems  to  have  resulted  only  in  the  shoaling  of 
1>oththe  Forked  Deer   and  Obion  rivers,  the  constant  flow  of  sand  from  the  bad 
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part  of  the  Forked  Deer  keeping  the  Obion  choked  np  and  probably  adding  mncii 
to  the  agencies  which  caused  the  great  bar  to  form  across  the  month  of  the  Obion 
River. 

Section  S,  Obion  River  from  Tiger  Tail  to  Mi$9iuippi  Siver,  •  dieianee  of  3,6  wUlm, 
with  a  fall  of  4M  fetU — With  the  exception  of  the  bar  across  the  river  below  the 
month  of  Forked  Deer  River,  which  will  give  1.5  feet  to  extreme  low-water  naviga- 
tiooy  and  the  great  bar  across  the  month  of  the  Obion,  this  section  of  the  river  is 
very  good.  It  is  narrow,  averaging  ttom  60  to  100  feet  in  width,  bnt  verj  deep. 
The  narrowing  of  the  river  here  has  been  caused  by  the  deepening  of  the  channel  by 
natural  erosion  and  the  consequent  slipping  in  of  undermined  banks.  In  the  Forked 
Deer  River  the  banks  are  caving,  in  the  Obion  River  slipping  in.  By  caving  is 
meant  the  total  destruction  of  the  face  of  the  existing  bans,  eitfth  and  trees  being 
precipitated  into  the  river  channel ;  by  slipping  in,  the  settling  down  of  the  banks, 
contracting  the  channel,  but  leaving  trees  embedded  and  oftentimes  growing^  in  the 
banks,  changing  the  cross  section  of  the  channel  and  banks  without  diminishmg  the 
materials  which  formed  them. 

While  the  banks  of  the  Obion  look  very  rough,  a  careful  examination  leads  to  the 
belief  that  the  slipping  will  not  occur  again  for  some  time,  if  at  all,  the  roots  of 
the  trees,  which  are  leaning  away  ftom  instead  of  over  the  river,  forming  a  valnable 
protection  to  the  banks  in  their  present  condition.  Most  of  this  slipping  occurred 
in  a  very  heavy  head  rise  about  four  years  ago. 

There  is  some  little  snaggins  and  removal  of  drift  to  be  done  in  this  section. 

A  sand  bar  has  now  formed  across  the  mouth  of  the  Obion  in  the  Mississippi 
River.  Through  this  the  Obion  River  cuts  its  way  for  a  distance  of  2,000  feet.  The 
bar  is  of  sharp  sand,  10  to  14  feet  high,  and  has  formed  since  the  survey  of  the  Obion 
River  about  four  years  ago.  The  average  depth  of  water  across  th is  bar  is  about  2  feet 
at  extreme  low  water.  It  is  unsafe  to  venture  in  a  rowboat  to  the  point  where  the 
Obion  enters  the  Mississippi  at  low  water,  the  rush  of  the  water  being  dangerous 
and  the  fall  heavy. 

All  of  the  country  below  Key  Comer  and  between  the  Forked  Deer  and  Obion 
rivers  is  overflowed  at  high  stages. 

South  Fork  is  crossed  at  Jackson,  Tenn.,  by  the  Illinois  Central,  the  Mobile  and 
Ohio,  and  the  Tennessee  Midland  railways;  at  Bells  Depot  by  the  Louisville  and 
Nashville  |lailroad,  and  the  Chesapeake,  Ohio  and  Southwestern  Railroad  crosses 
the  Middle  Fork  at  Dyersburg. 

The  following  small  tables,  it  is  thought,  will  be  of  use  in  examination  of  maps 
and  profiles : 
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weatem 


Chesapeake,  Ohio  and  Southwestern  liailroad  Bridge. 

Dyersonr^; 

Cut-off  No.  1 

Cut-off  Ko.  2 

Caney  Point 

South  Fork 

Keno  Bluff 

Basin  No.  1 

Basin  No.  2 

Cut-off  No.  3 

McCoy  Shoal 

S<;ott  Basin 

Key  Comer 

Upper  Hickory  I^Anding 

Skfpper  Cu^off 

White  Oak  Landing 

Bostwick  Slough 

Lost  Channel 

Tiger  Tail 

Ferry,  Obion  River 

Mississippi  River 


*  Base  rail. 


BaUroad 
Bridge. 

Feet, 
267.55 
287.06 
265.63 

Feet.* 
296.15 
321.34 

FuL 



289.41 

MiUe. 
0 
1 

1.5 
9.S 
8 

264.52 

..V.V.'.'.W 

264.01 

273.92 
279:04 
279.56 
270.69 
275.90 
27L59 

263.78 

8.6 
10 

263.55 

263.51 

12.6 

263.20 

18  2 

262.31 

14.3 

262.01 

14  8 

261.02 

19  2 

260.97 
260.13 

282.08 

282.62 

20 
82 

258.13 



268.74 
267.94 

24.4 

256.64 
253.60 
250.40 
246.20 
242.22 
241 

25.5 

26.5 

28.2 

275.25 
28L36^ 

282.83 
282.80 



29.5 
32.5 
33 

NOTE.^All  elerations  are  referred  to  B.  M.  32  eqtuds  A  Obion  of  Mississippi  River  Surrey. 
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Data  obtained  from  discharge  meaeuremenie. 


i)n  MectioDH. 


Middle 

Fork  at 

Dyere- 

burg. 


Width  of  river feet.. 

Area sqaare  feet. . 

Dincharge  per  Hecoiid cu bic  feet . . 

Mean  velocity  per  second feet . . 

Elevation  W.S 


58 

138.8 
147.882 
1.065 
265.42 


Mouth  of 
South 
Fork. 


64 

1S4.45 
194.732 
1.448 
263.79 


Obion 
River  at 
month. 


183 
302.5 
6ia440 
2.018 
242.00 


Note.— Discharges  taken  at  extreme  low  water  and  on  stationary  river.  Conditions  favorable. 
Whence,  as  there  are  no  feeders  at  extreme  low- water  stage:  Discharge  main  Forked  Deer  River, 
342.614  cabic  feet  per  second:  discharge,  Obion  River,  above  Tiger  Tail,  267.820  cubic  feet  per  second. 

Map  of  river,  profiles  of  extreme  low-water  surface,  channel  of  river  and  banks, 
and  cross  sections  herewith. 
Very  respectfully  submitted. 

Benj.  B.  Smith,  Surveyor, 
Capt.  John  Biddle, 

Corps  of  Engineers. 


APPENDIX  B  B. 


IMPROVEMENT  OF  TENNESSEE  RIVER  AND  ITS  TRIBUTARIES. 


REPORT  OF  CAPT,  THEO.  A.  BINGHAM,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1895,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVRMEXTS. 

1.  Tennessee  River.  j  4.  French    Broad    and    Little    Pigeon 

2.  OperatiDff  and  care  of  Muscle  Shoals  |  rivers,  Tennessee. 

Canal,  Tennessee  River.  :  5.  Clinch  River,  Tennessee. 

3.  Hlwasaee  River,  Tennessee.  ' 


Engineer  Office,  United  States  Army, 

Chattanooga^  Tenn.j  July  5, 1895, 
General:  I  have  the  honor  to  transmit  herewith  my  anuaal  report 
npon  the  river  improvements,  now  under  my  charge^  for  the  fiscal  year 
ending  June  30, 1895.    •    •    • 

Very  resx)ectfally,  your  obedient  servant, 

Theo.  a.  Bingham, 
Captain,  Corps  of  Engineers. 
Brig.  Gen.  Wm.  P.  Craighill, 

'  Chief  of  Engineers,  U.  8.  A. 


THE  DISTRICT. 

From  the  beginning  of  the  fiscal  year  until  December  20, 1894,  the 
Tennessee  Biver  above  Chattanooga,  Tenn.,  and  below  Bee  Tree 
Shoals,  Ala.,  and  until  January  14, 1895,  the  Hiwassee,  French  Broad, 
Little  Pigeon,  and  Clinch  rivers  in  the  Stateof  Tennessee,  were  under  the 
charge  of  Oapt.  John  Biddle,  Corps  of  Engineers,  with  headquarters  at 
Nashville,  Tenn. 

From  the  beginning  of  the  fiscal  year  until  October  4,  1894,  the 
Tennessee  Eiver  between  Chattanooga,  Tenn.,  and  Bee  Tree  Shoals, 
Ala.,  was  in  charge  of  Capt.  George  W.  Goethals,  Corps  of  Engineers, 
with  headquarters  at  Florence,  Ala.;  from  that  date  to  December  20, 
1894,  under  charge  of  Oapt.  John  Biddle,  at  Nashville,  Tenn. 

From  December  20, 1894,  and  January  14, 1895,  to  the  close  of  the  fiscal 
year  the  works  of  improvement  on  the  above-mentioned  rivers,  being 
the  entire  Tennessee  Biver  with  its  head- water  tributaries  in  the  State  of 
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Tennessee,  have  been  under  charge  of  Gapt.  Theo.  A.  Bingham,  GoTjm 
of  Engineers,  with  headquarters  at  Chattanooga,  Tenn. 

Since  October  9, 1894,  Second  Lieut  James  F.  Mclndoe,  Corps  of 
Engineers,  has  been  assistant  to  the  engineer  officer  in  charge,  with 
station  at  Florence,  Ala.  He  has  been  in  immediate  charge  of  surveys, 
gauges,  physical  data,  bridges,  and  of  the  improvement  of  the  Tenuesee 
River  above  Chattanooga,  including  the  tributaries. 

The  division  engineers  were  Col.  C.  B.  Comstock,  Corps  of  Engineers, 
at  New  York,  until  February  5,  1896;  since  that  date  Col.  Henry  M. 
Kobert,  Corps  of  Engineers,  at  New  York. 

The  historical  parts  of  this  report  have  been  adopted  from  former 
annual  reports  of  the  engiueei*  officers  in  charge  of  works  of  improve- 
ment on  the  various  rivers  now  comprising  this  district. 

SURVEYS. 

A  small  steamer  was  chartered  for  the  purpose  of  handling  the  quar- 
ter boats  and  a  party  organized  on  November  17, 1894,  for  the  survey 
below  Riverton,  Ala.,  authorized  by  act  of  August  17, 1894.  On  account 
of  the  low  stage  of  the  river  the  steamer  and  the  supplies  could  not 
reach  Riverton,  and  the  survey  was  therefore  begun  at  Hamburg,  Tenn., 
the  highest  point  that  could  be  reached.  Operations  were  carried  on 
from  November  22  to  December  17, 1894,  when  a  rise  in  the  river  made 
further  progress  impossible  and  the  party  was  discharged. 

The  following  is  a  summary  of  the  field  work  done: 

Distance  in  miles  covered  (each  bank) 37. 5 

Stadia  stations  occupied 597 

Sets  azimuth  observations  made 2 

Temporary  level  bench  marks ostabliBhed 77 

High-water  marks  observed 8 

Water  surfaces  taken 156 

Ranges  sounded  over 475 

Soundings  located 4, 923 

Borings  made  and  located 18 

In  addition  to  the  above,  level  bench'  marks  were  established  at  36 
places  between  Riverton,  Ala.,  and  Hamburg,  Tenn.,  and  the  water 
surface  referred  to  each.  Also,  during  the  low  water  just  previous  to 
the  survey,  Assistant  Engineer  George  W.  Brown  measured  the  dis- 
charge at  Riverton,  Ala.,  and  Paducah,  Ky.,  established  9  temporary 
gauges,  and  referred  the  water  surface  to  74  bench  marks  between 
these  points. 

Deducting  amounts  expended,  but  not  properly  chargeable  to  the 
work  of  the  fiscal  year  because  they  were  nonrecurring,  the  37.5  miles 
surveyed  cost  very  close  to  $55  per  mile. 

The  transit  notes  were  computed,  ready  for  platting,  by  Assistant 
Engineer  O.  W.  Ferguson,  but  the  level  and  sounding  notes  have  not 
been  reduced,  as  Mr.  Ferguson  was  sent  into  the  field  in  April  in  charge 
of  a  precise- level  party. 

It  is  proposed  to  continue  the  survey  during  the  coming  low- water 
season  as  far  as  the  available  funds  will  permit. 

PRECISE  Li;VELS. 

No  continuous  levels  have  ever  been  made  for  the  whole  Tennessee 
Valley.  Leveling  has  been  done  only  where  the  scattered  works  have 
been  carried  out.  Such  levels  as  have  been  run  had  no  connection  with 
each  other.  No  comparison  has  ever  been  possible  between  gauges 
read  at  considerable  distances  apart. 
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In  order  to  introduce  uniformity  into  this  branch  of  Tennessee  River 
work  and  at  the  same  time  to  obtain  data  not  only  necessary  for  river 
work,  but  valuable  as  well  for  all  this  section  of  the  country,  as  popu- 
lation and  industry  increase,  the  precise- level  system  of  the  Mississippi 
Biver  Commission  and  of  the  Coast  Survey  has  been  extended  to  the 
Tennessee  Biver.  Bench  marks  of  the  Mississippi  Biver  Commission 
existed  at  Memphis.  The  Coast  Survey  had  run  a  line  of  levels  from 
Biloxi,  Miss.,  on  the  Gulf,  north  along  the  Mobile  and  Ohio  Bailroad. 
They  had  also  checked  at  Corinth  across  to  the  Mississippi  Biver  sys- 
tem at  Memphis.    Hence,  Corinth  was  quite  accurately  determined. 

Mr.  O.  W.  Ferguson,  an  assistant  engineer  who  has  had  long  experi- 
ence in  precise-level  work  on  the  Mississippi  and  Missouri  rivers  and 
bears  a  high  reputation  as  a  specialist  in  that  work,  was  secured  and 
took  the  field  April  20, 1895,  at  Corinth.  The  precise-level  work  fol- 
lowed the  Memphis  and  Charleston  Bailroad  to  Biverton  Junction, 
whence  a  branch  line  was  run  to  Biverton,  Ala.,  at  the  foot  of  Colbert 
Shoals  and  the  site  of  the  25-foot  lift  lock. 

From  Biverton  Junction  work  followed  the  railroad  through  Tus- 
cumbia,  touching  the  river  north  of  Pride  Station  and  reaching  it  again 
at  Florence,  Ala. 

From  Florence  work  was  carried  up  the  right  bank  of  the  Tennessee 
Biver,  along  the  Muscle  Shoals  and  Elk  Biver  canals,  and  by  the  end 
of  the  fiscal  year  had  reached  Decatur,  Ala.,  a  distance  of  125  miles, 
covered  in  sixty  working  days,  at  an  approximate  cost  of  $18  per  mile. 

The  remainiug  available  balance,  $1,650,  will  be  expended  below 
Biverton,  Ala.,  and  then  this  very  necessary  work  must  cease  for  the 
present. 

The  work  is  being  done  by  two  parties,  each  checking  its  own  work. 

The  rods  and  iustruments  used  were  kindly  lent  by  the  secretary  of 
the  Mississippi  Biver  Commission,  and  it  is  highly  desirable  that  suffi- 
cient funds  ($10,000)  should  be  provided  for  completing  this  work 
before  the  instruments  have  to  be  returned. 

MAPS  AND  DATA. 

Work  has  been  begun  on  piecing  together  such  surveys  as  exist  with 
a  view  to  locating  the  future  surveys  needed  to  complete  a  continuous 
map  and  profile  of  the  Tennessee  Biver. 

The  reach  from  Chattanooga  to  Bridgeport  is  almost  complete,  a  part 
of  the  profile  only  being  lacking. 

The  map  from  Decatur  to  Biverton  can  also  be  almost,  if  not  quite, 
made  continuous.  The  rest  of  the  river  below  Chattanooga  has  never 
been  surveyed. 

All  survey  books,  notes,  and  sketches  of  the  district  have  been 
marked,  indexed,  filed,  and  made  quickly  available  for  use. 

GAUGES. 

Gauge  and  discharge  records  have  been  carefully  gone  over,  gaps 
filled  as  far  as  was  found  possible,  the  records  marked,  indexed,  and 
filed  preparatory  to  the  preparation  of  proper  hydrographs  and  the 
graphical  history  of  the  river. 

Gauge  readings  have  been  taken  continuously  during  the  year  at 
head  and  at  foot  of  Colbert  Shoals;  at  Florence;  at  the  pier  and  locks 
A,  B,  1,  and  9  of  Muscle  Shoals  Canal;  and  continuously  to  June  30, 
1895,  at  Decatur  from  May  10 ;  at  Bridgeport  from  January  7 ;  at  Kings- 
ton, on  Clinch  Biver^  from  March  11;  1895. 


2280      BEFOJR  OF  THE  CHIEF  OF  ENGINBKB8,  U.  &  ABMT. 

In  addition  there  have  been  obtained  and  filed  in  this  ofllce  all  the 
leeordB  of  the  ognal-servioe  gauges  at  Knoxville,  London^Bockwood, 
JohnaonYiUey  Strawberry  Plains,  Leadvale,  Clinton,  Kingston,  Charles- 
ton, and  Chattanooga,  Tenn. 

BRIDGES. 

Having  reference  to  the  bridges-  spinning  the  Tennessee  Biver,  it 
was  intended  to  make  them  the  sabject  of  a  full  report,  aeocmipanied 
by  tables  and  drawings  showing  dimensions,  etc,  and  the  assistant 
engineers  have  been  instmcted  to  make  the  necessary  snrveys,  bat 
their  rqiorts  can  not  be  received  in  time  to  embody  them  in  this 
report. 

A  general  bridge  law  is  mnch  needed  for  the  Tennessee  Biver,  clearly 
defining  what  facilities  for  the  passage  of  boats  mnst  be  complied  with 
by  companies  owning  or  operating  bridges  over  this  river,  and  estab- 
lishing penalties  for  violation. 

It  seems  pertinent  to  qnoto  the  following  from  the  annnal  report  of 
Colonel  Barlow  for  1890: 

The  namber  ot  bridges  now  spanniiig  the  Tennessee  RiTer,  when  taken  in  oonnec- 
tion  with  the  namber  proposed  to  be  constructed  under  the  recent  enabling  acts  of 
CoDgvsis,  foms  a  very  important  matter  for  consideration  where  the  interests  ci 
ssTigatian  ace  ooneemed. 

Allbridges  are  obstructions  in  a  neater  or  less  degree,  and  it  is  highly  desirable 
that  all  new  bridges  be  constructed  with  a  view  to  securing  in  those  having  eontin- 
lums  spaas  a  certain  width  and  height  above  high  water  in  their  navigation  spans, 
sad  in  drawbridges  a  c^tain  uniform  width  of  dear  waterway  in  their  draw-spans. 

The  following  tables  show  existing  bridges  and  those  anthorized  to 
be  built  by  Congressional  sanction  over  the  Tennessee  Biver: 

Exi$Hn§  Bridget  (IS). 
LoeaOoo.  Operated  bj— 

KjMAXvjlbe,  Tens liarletto  and  North  GeorciA  R.  R. 

l)*^ :  Conntv. 

lie '  East  'fenoeesee,  Virginia  and  Georgia  R.R.(8oiitheni). 

JU«diMn.Tean Do. 

Ctiatlanooga,  Tenn Cincinnati  Soathem  R.  R.  (Q.  d&  C). 

Do Chattanooga  Bridge  Co. 

Bridgeport  Ala Nashville,  Chattanooga  and  St.  Lonis  R.  R. 

Deeator.AU Memphia  and  Charleston  R.  R. 

noffCMCO.  Ala. iSo. 

JoknsonTille,  Tenn '  KashviUe,  Chattanooga  and  St.  Loois  R.  R. 

Danrille^Tenn Loaisvllle  and  Nashville  R.  R. 

Gill»eitSTilla,Ky ,  Newport  News  and  Hiasiasippi  Valley  R.  R. 


New  Bridget  AuUutrized  (IS). 


Location. 


Xobebuatby— 


Kingston,  Tenn..  within  15  miles  of  i  Fsirmoant  Vsllev  R.  R 

junction  with  Clinch. 

ChattaooMBa,  Tenn {  Chattanooga  Westem  R.  R.  Co 

GnniersTUle.  Ala •  HunUrille  and  Birmingham  R.  R.  Co 

neposit.  Ala ■  Cnrieys  and  Paint  Rock  VaUev  R.R.  Co 

Whlteabaig  Precinct,  Alabama Huntsville  Bridge  Co 

Setween  CouMrt  and  Landerdale  oonn-  Mexican  Gnlf,  Pacific  and  Paget  Sound  R.  R. 

ties,  Ala.  Co. 

FootofHnacleSboals  Canal,  Ala Tennessee  Bridge  Co 

SbiOeld,  Ala Sheffield  LandTlron  and  Coal  Co. 

Do Tennesase  Bridge  and  FerryCo. 

Do do. 


GUflon,  Tenn' St.  Lonis  and  Birmingham  R.  R.Co 

Cootttlea  Perry  aad  Decatur,  Tenn NashTille,Jaeksen  and  Memphis  R.R.  Co.. 

Birmingham, E J Osiro and  Tennessee  Rirer  R.R.C0 


Date  of  act. 


Aug.   7.18M 

Jan.  27.1804 
Mar.  S,1S87 
Jaly  ».18tt 
July  27, 18i2 
June  21,1802 

Mar.    3.1887 

Do. 
Mar.  8,1888 
Mar.  2.I8W 
Apr.  21, 1881 
May  17.1888 
Sept.2&,18n 
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The  removal  of  the  rest  piers  of  the  bridge  of  the  Newport  News 
and  Mississippi  Yalley  Railroad  Company  at  Gilbertsville.  Ey.,  is 
reported  by  said  company  as  completed.  By  direction  of  the  Secretary 
of  War  the  rest  piers  were  to  be  wholly  removed  to  a  depth  of  not  less 
than  6  feet  below  eltreme  low-water  mark.  The  said  company  reports 
that  the  piers  ^^  have  been  removed  to  a  depth  of  6  feet\>r  more  below 
extreme  low  water,"  bat  verification  by  the  engineer  officer  in  charge 
has  not  been  practicable  ap  to  the  present  time. 


This  bridge  is  the  worst  on  the  river  for  steamboats  to  pass  and  is 
so  dangerous,  except  under  the  most  favorable  circumstances,  as  to  be 
fiEUSt  assuming  the  character  of  a  nuisance.  The  pivot  pier  is  on  shore 
and  only  one  of  the  draws  is  therefore  available.  This  draw  has  only 
55  feet  in  the  clear.  Wind  is  on  this  river  a  serious  obstacle  to  navi- 
gation, because  boats  have  to  be  of  such  light  draft  as  to  have  what 
may  be  styled  very  little  hold  in  the  water.  Hence  boats  often  become 
unmanageable  when  the  wind  blows  at  all  hard,  and  have  to  tie  up  to 
the  bank.  It  rarely  happens  that  there  is  no  wind  and  hence  generally 
steamboats  have  to  stop  and  pass  through  the  Decatur  draw  with  the 
greatest  caution,  often  with  men  stationed  on  both  sides  to  prevent 
striking  the  piers.  When  a  steamboat  has  a  tow  of  barges,  this  diffi- 
culty is  much  aggravated,  and  if  the  wind  be  blowing,  even  a  little, 
it  is  often  impossible  to  go  down  through  this  draw  at  all,  because  back- 
ing would  be  fatal.  Coming  upstream  the  most  extraordinary  care  has 
to  be  exercised  although  there  should  be  no  trouble  at  all. 

Other  bridges,  notably  the  one  at  Bridgeport,  and  in  a  less  degree  the 
one  at  Florence,  have  been  made  safe  and  convenient  for  boats,  but  all 
attempts  have  heretofore  failed  to  make  the  Memphis  and  Charleston 
Bailroad  put  the  Decatur  Bridge  in  proper  condition,  as  demanded  by 
the  interests  of  the  entire  Tennessee  River. 

It  is  only  equitable  to  all  bridge  owners  that  all  should  be  compelled 
to  give  equal  facilities  for  steamboats  and  that  the  broad-minded  com- 
panies should  not  be  under  great  expenses  for  necessary  bridge  changes 
which  are  successfully  avoided  by  the  contrary  minded. 

Moreover,  the  General  Government  has  expended  millions  of  dollars 
in  assisting  the  navigation  of  this  river,  and  is  all  this  to  go  for  naught 
on  account  of  the  reitisal  of  the  owners  of  one  bridge  to  do  what  the 
interests  of  676  miles  of  navigable  river  with  all  its  tributary  country 
imperatively  demand! 

June  20, 1895,  a  letter  was  received  from  Mr.  Harvey  Lewis,  secretary 
and  treasurer  of  the  American  Oak  Extract  Company,  of  Decatur,  Ala., 
in  which  complaint  is  made  by  their  captain,  Rowden,  of  the  steamer 
B.  F.  Young  of  the  great  difficulty  experienced  by  him  June  17, 1895, 
in  getting  through  this  draw  at  a  fair  stage  of  water,  and  asking  how 
the  railroad  company  can  be  got  to  rebuild  the  draw  over  the  span  next 
north  instead  of  half  over  the  shore,  as  it  is  now.  Many  other  similar 
letters  are  on  file  in  this  office. 


STEAMBOATS  AND  PLOATINa  PLANT. 

The  steamboat  McPherson  has  been  thoroughly  overhauled  and 
repaired,  and  with  proper  care  should  now  last  six  years  longer. 

The  npper  cabin  has  been  removed,  all  the  crew  being  housed  on  the 
main  deck.    This  is  a  gain  in  draft  and  in  offering  less  resistance  to 
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wind.  The  boilers  and  machinery  have  been  pot  in  good  order,  involv- 
ing some  very  essential  repairs. 

A  so-called  ^<  staggered'^  wheel  of  special  design  has  been  pnt  on  and 
causes  the  motion  to  be  very  steady. 

This  boat  is  a  small  example  of  what  the  towboats  on  this  shallow 
river  should  be,  drawing  only  15  inches  and  able  to  make  6  miles  an 
hour  upstream. 

The  steamer  Colbert^  which  was  built  to  draw  IS  inches,  still  draws 
less  than  21  inches  and  has  rendered  valuable  service  in  towing  at  all 
stages  of  water,  thus  illustrating  what  can  be  done  on  this  river  by 
properly  designed  boats. 

Steamboating  on  the  Tennessee  River  is  very  backward,  both  com- 
mercially and  scientifically,  and  if  improved  technically  would  increase 
commercially.  The  necessity  for  the  Government  to  have  its  own  fleet 
in  improving  the  river  is  evident  to  the  casual  visitor.  But  it  has 
been  difficult  to  secure  good  steamboat  men,  men  used  to  handling  lines, 
to  getting  over  difficult  places,  used,  in  short,  to  siccomplishing  results 
besides  being  loyal  and  trustworthy.  Effort  has  been  made  to  remedy 
this  defect  and  almost  all  the  men  needed  have,  s^ter  much  delay  and 
search,  been  secured. 

Study  of  the  conditions  of  boating  on  this  river  and  observation 
made  during  such  repairs  to  floating  plant  as  have  been  found  neces- 
sary, have  led  to  certain  apparently  well-founded  conclusions  which  it 
may  not  be  improper  to  summarize  briefly. 

Below  Eiverton  there  is  water  enough  at  almost  all  stages  for  Mis- 
sissippi and  Ohio  river  steamboats  and  barges,  or,  at  any  rate,  for  those 
of  them  of  lightest  draft. 

Above  Riverton,  as  far  up  as  Knoxville,  towboats  and  barges  should 
be  designed  to  work  easily  in  3  feet  of  water,  loading  deeper  when  stage 
of  w  ater  permits.  Merchants  say  cargoes  of  400  tons  of  through  freight 
will  pay.  Then,  instead  of  attempting  to  put  this  all  on  one  steamboat, 
it  must  be  spread  out  over  a  steamboat  and  one  or  several  barges,  tak- 
ing 30  inches  as  deepest  available  draft  during  the  low- water  months. 

This  principle  has  been  lost  sight  of  in  the  recent  additions  to  the 
upper  river  commercial  fleet.  In  spite  of  many  difficulties  already 
experienced,  however,  the  upper  river  people  seem  now  convinced  of 
the  practicability  of  a  through  river  traffic,  and  it  seems  probable  that 
lighter  draft  steamboats  will  be  introduced  during  the  present  year. 

It  is  thought  that  the  following  may  be  regarded  as  correct: 

1.  Steamboats  to  work  on  the  Tennessee  River  above  Riverton  should 
be  got  out  on  20  inches  draft,  with  coal  bunkers  full. 

2.  Since  light-draft  boats  have  little  hold  on  the  water  and  hence 
experience  great  difficulties  from  wind,  these  boats  should  be  ^^one- 
story,"  not  "full  cabined,"  as  it  is  called,  with  the  necessary  pilot  house 
only  above  the  main  deck. 

3.  Since  length  and  breadth  are  indispensable  for  the  necessary  light 
draft  and  powerfiil  engines,  room  enough  will  be  found  on  the  main 
deck  for  housing  the  crew,  with  sufficient  room  besides  for  the  few  pas- 
sengers carried,  or  for  freight  if  no  accommodations  be  provided  for 
passengers. 

4.  Passenger  and  excursion  trade  can  be  most  comfortably  provided 
for  by  a  separate  one- story  cabin  boat,  to  be  towed. 

5.  Freight  should  be  carried  on  barges,  which  must  and  can  easily  be 
built,  drawing  8  inches  or  less  empty^  and  which  will  carry  200  tons  and 
over  on  24  inches  draft. 
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6.  To  secure  the  above  results  all  hulls  should  be  <<scow  hulls  ;^'  that 
is,  not  modeled,  but  with  easy  rakes  fore  and  aft.  The  heavy  oak  lum- 
ber is  necessary  only  for  lower  sides  of  gunwales,  the  bottoms,  and  a 
few  special  parts.  Instead  of  oak,  yellow  pine  may  well  be  used,  pro- 
vided it  be  free  from  too  much  pitch.  It  is,  besides,  much  easier  to  get 
long  lengths  of  yellow  pine  than  of  any  other  timber.  All  other  parts 
of  the  boats  to  be  preferably  of  yellow  poplar  or  white  pine. 

7.  It  is  believed  that  long-stroke  engines  will  give  better  results  on 
the  Tennessee  Eiver  than  the  shorter  stroke,  which  are  locally  pre- 
ferred. 

8.  If  boilers,  steam  pipes,  cylinders,  etc.,  be  covered  with  noncon- 
ducting material  much  coal  would  be  saved.  Such  ^'packing''  is  now 
neglected  on  the  Tennessee  Biver  generally. 

9.  A  so-called  ^<  staggered"  wheel  will  be  found  of  advantage,  espe- 
cially in  ascending  shoals.  This  is  a  wheel  in  which  the  buckets  are 
not  continuous,  but  in  bays,  the  buckets  of  one  bay  being  set  between 
those  of  the  adjoining  bays. 


B  B  I. 

IMPROVEMENT  OF  TENNESSEE  RIVER. 
(Length,  673  miles.) 

The  junction  of  the  Holston  and  French  Broad  rivers,  4^  miles  above 
Knoxville,  is  now  generally  taken  as  the  head  of  the  Tennessee  Eiver, 
and  in  the  river  and  harbor  act  of  1890  this  point  appears  to  have  been 
definitely  fixed  by  the  specific  language  of  the  act  providing  for  a  sur- 
vey of  the  Tennessee  River  from  OhQ,ttanooga  to  the  junction  of  Hols- 
ton and  French  Broad  rivers. 

As  one  of  the  largest  of  the  53  or  more  tributaries  of  the  Mississippi 
River,  the  Tennessee  has  always  held  an  important  place  in  the  projects 
for  the  improvement  of  the  navigable  waterways  of  the  country.  The 
Muscle  IShoals  Canal  having  been  opened  to  navigation,  the  Tennessee 
River  is  now  navigable  from  its  source  to  its  mouth,  a  distance  of 
673  miles,  during  several  months  of  the  year,  and  as  work  is  continued 
upon  certain  other  less  formidable  obstructions  the  season  of  navi- 
gation will  be  correspondingly  lengthened.  The  radical  improvement 
of  this  river  so  as  to  make  navigation  continuous  throughout  its  entire 
length,  for  boats  of  moderate  draft,  is  by  no  means  an  impossibility. 

Now  that  the  great  obstruction  of  the  Muscle  Shoals  has  been  over- 
come by  the  completed  canal,  and  Colbert  Shoals  is  in  process  of  being 
done  away  with  in  the  same  manner,  it  is  the  more  annoying  to  the 
now  really  brightening  prospects  for  river  navigation  to  have  to  con- 
tend  with  the  smaller  obstructions  which  exist  in  a  number  of  places 
along  the  river.  These  obstructions  are  very  short  in  length,  but  no 
whit  less  obstructive  and  at  times  destru(!tive  than  the  longer  ones. 

The  improvements  already  attempted  at  many  of  these  places  have 
proved  abortive  because  the  localities  have  been  worked  on  independ- 
ently. In  so  far  as  work  has  been  confined  to  removal  of  bowlders  and 
snags  it  has  been  successiiil;  but  excavation,  resulting  in  change  of 
the  conditions  of  flow,  is  very  dangerous  to  attempt  in  river  improve- 
ment unless  long  reacnes  above  and  below  have  been  mapped,  profiled, 
measured  for  discharge,  and  thoroughly  studied  beforehand.  Without 
such  preliminary  study^  hoped-for  improvement  from  excavation  is  more 


2284      BEPOBT  OF  THE  CHIEF   OF  ENGINEERS,  U.  B.  ABMY. 

apt  than  not  to  result  in  developing  obstnictions  at  places  which  were 
navigable  before. 

Excepting  ibr  a  snfficiency  of  discharge  measorements,  the  necessary 
map  and  profile  were  made  for  the  river  above  Chattanooga  in  1891. 
For  the  river  below  Chattanooga  many  detached  surveys  exist  which 
are  now  being  patched  together.  About  $5,000  is  on  hand  for  surveys 
below  Biverton,  but  a  continuous  map  and  profile  with  discharge 
measurements  taken  at  different  stages  of  water  is  sadly  needed  for  the 
entire  river  below  Chattanooga.  Gaps  could  be  filled  up  and  a  contin- 
uous map  completed  for  about  $30,000.  A  comprehensive  and  logical 
plan  for  the  complete  improvement  of  the  river  will  only  then  be  possi- 
ble. In  this  connection  attention  is  re8i>ectfhl]y  called  to  remarks  of 
this  report  under  heading  <^5.  Bee  Tree  Shoals  to  Paducah." 

1.  ABOVE  CHATTANOOGA  (188  MILES). 

This  section  of  the  river  is  navigable  during  medium  and  high  stages, 
which  usually  prevail  through  the  winter  and  spring  months,  and  occa- 
sionally at  other  seasons  during  the  occurrence  of  so-called  rain  tides. 

The  navigation  consists  of  steamboats  carrying  freight  and  passen- 
gers, fiatboats  bringing  products  from  the  upper  tributaries,  and  rafts 
of  logs  and  lumber,  also  brought  from  the  tributaries,  the  latter  con- 
stituting the  major  part  of  the  commerce  of  the  upper  Tennessee  Biver. 

In  1830  Col.  S.  H.  Long,  U.  S.  Topographical  Engineers,  made  a  care- 
ful examination  of  the  Holston  and  Tennesse  rivers  between  Kingsport, 
Tenn.,  and  the  Alabama  State  line.  His  report,  published  as  House 
Ex.  Doc.  Ko.  167,  Forty-third  Congress,  second  session,  gives  a  detailed 
description  of  every  obstruction  to  navigation  at  that  time  and  plans 
and  estimates  for  their  improvement.  In  1871  an  examination  was 
made  between  Knoxville  and  Chattanooga  under  the  direction  of  Maj. 
Walter  McFarland,  Corps  of  Engineers.  (See  Reports  of  Chief  of 
Engineers,  1871,  pp.  502-507,  and  1872,  pp.  488-404.)  The  obstructions 
to  navigation,  as  described  in  these  reports,  were  ^^  low- water  obstruc- 
tions," consisting  of  bars,  either  rock  or  gravel,  extending  across  the 
river,  with  lengths  varying  from  60  feet  to  2  miles,  the  depth  of  water 
over  these  bars  varying  from  10  to  30  inches  at  extreme  low  water  and 
the  current  varying  from  2^  to  6  miles  per  hour. 

The  bed  and  banks  of  the  river  are  of  such  character  as  to  make  any 
improvements  more  or  less  permanent,  with  the  exception  of  the 
removal  from  time  to  time  of  such  drift  or  snags  as  may  be  brought 
down  by  the  annual  floods. 

In  1832  the  State  of  Tennessee  undertook  the  improvement  of  certain 
points  above  Chattanooga  by  removal  of  rock  and  construction  of  wing 
dams,  but  there  is  no  record  of  the  work  done,  and  it  did  not  prove  of 
lasting  value. 

In  1850  Congress  appropriated  $50,000  for  the  improvement  of  this 
portion  of  the  river,  and  the  money  appropriated  was  expended  under 
the  direction  of  Col.  J.  C.  MeClellan,  Topographical  Engineers,  U.  S. 
Army.  Some  of  the  dams  built  under  this  appropriation  are  still  in 
existence,  though  generally  covered  up  by  the  more  extensive  work  of 
recent  improvements. 

The  present  project  of  improvement  is  based  upon  the  examination 
of  1871,  and  provides  for  the  removal  of  snags  and  drift  and  for  deep- 
ening the  channel  at  the  worst  obstructions  by  blasting  and  dredging, 
or  by  scouring  the  bars,  by  the  aid  of  wing  dams,  to  an  extent  that  will 
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seeare  a  chaDnel  3  feet  in  depth  at  average  low  water,  and  at  an  esti- 
mated cost  of  $340,000.  The  estimate  of  1871  was  increased  in  1874, 
1877, 1884,  and  1891,  for  the  reigns  stated  in  the  reports  of  those  years. 

Under  the  provisions  of  the  river  and  harbor  act  of  September  19, 
1890,  a  ^< careful  and  comprehensive  survey"  of  the  Tennessee  Biver 
above  Chattanooga  was  made,  <^  with  a  view  of  ascertaining  to  what 
extent  tlie  navigation  of  the  river  is  capable  of  improvement,  and  the 
cost  of  the  same,  and  the  preparation  of  suitable  plans  therefor."  This 
survey  was  begun  in  May,  1891,  and  completed  during  the  fiscal  year 
1893.  The  report,  with  estimate  and  plans,  was  submitted  to  the  Sec- 
retary of  War  in  February,  1893,  and  forms  House  Ex.  Doc.  No.  252, 
Fifty-second  Congress,  second  session.  The  plan  of  improvement  pro- 
posed is  the  same  as  that  now  in  progress,  as  above  stated;  that  is,  to 
obtain  a  3-foot  low- water  navigable  channel  between  Chattanooga  and 
the  mouth  of  the  French  Broad  Biver,  at  an  additional  estimate  cost 
of  $650,000,  the  balance  of  the  former  estimates,  $44,000,  being  wholly 
inadequate  for  the  purpose,  as  can  be  readily  seen  by  reference  to  the 
survey  reports,  forming  part  of  annual  report  upon  the  improvement 
of  the  Tennessee  Biver,  1893.  If  the  present  project — that  of  securing 
3-foot  low- water  navigation — ^is  tobe  carried  out,  a  revision  of  the  esti- 
mate of  cost  must  of  necessity  be  made  in  accordance  with  the  data 
given  in  the  survey  report  of  February,  1893,  submitted  to  Congress 
for  its  consideration. 

Seventeen  appropriations  have  been  made  by  Congress  for  this  work, 
aggregating  the  sum  of  $346,000,  viz  : 


Act  of— 

July  11,1870 $35,000 

June  10,  1872 25,000 

Maroh3,1873 25,000 

June  23, 1874 25,000 

March  3, 1875 40,000 

AuguBt  14,  1876 15,000 

JunelS,  1878 15,000 

M*rch3,1879 11,500 

June  14,  1880 10,000 

March  3, 1881 7,000 


Act  of— 

August  2, 1882 $7,000 

July  5,1884 3,000 

August  5, 1886 7,500 

August  11, 1888 15,000 

September  19, 1890 30, 000 

July  13,  1892 25,000 

August  17, 1894 60,000 


Total 346,000 


The  amount  expended,  including  outstanding  indebtedness,  to  June 
30, 1894,  was  $295,558.76.  Tliis  exx>enditure  has  resulted  in  giving  a 
lengthened  season  of  navigation  and  an  improved  channel  at  ^  of  the 
43  obstructions  enumerated  by  Colonel  Long  in  his  report  of  an  exami- 
nation made  in  1830.  Operations  have  consisted  generally  of  excavat- 
ing rock  and  gravel  from  the  channel  and  building  stone  dams  where 
necessary  to  give  increased  depth  over  reefs  and  shoals.  It  is  reported 
that  the  work  done  at  White  Creek  Shoals  was  rendered  specially 
advantageous  by  causing  the  removal  of  the  sand  bar  to  deep  water, 
<^  and  it  is  believed  that  it  is  not  likely  to  re-form  for  many  years  in  the 
navigable  channel."  The  channel  and  reefs  at  Soddy  Shoals  were 
examined  and  good  progress  made  in  drilling  and  blasting  the  rocky 
ledges  forming  this  obstruction.  The  work  is  giving  satisfaction  to  the 
navigation  interests.  Work  was  also  resumed  at  Caney  Creek  Shoals 
by  ox>ening  quarry  on  the  south  bank  at  head  of  shoals  and  quarrying 
stone  for  the  necessary  riprap  dams.  Quarrying  was  continued  until 
July  10, 1893,  being  the  only  work  done  during  the  fiscal  year  of  1893-94. 

Work  was  resumed  at  Caney  Creek  Shoals  in  September,  1894. 
Owing  to  extremely  low  water  only  a  part  of  the  necessary  fleet  could 
be  taken  there,  and  owing  to  the  absence  of  the  steanier  Long^  which 


2286      BEPOBT  OF  THE  CHIEF   OF  ENGINfiERSy  U.  8.  ABMY. 

had  been  taken  to  tiie  Cumberland  Biver  in  March,  1^4,  sach  boats  as 
were  in  use  had  to  be  moved  by  hand,  thus  delaying  the  work.  Tliis 
work  was  mainly  channel  excavation,  with  a  small  amount  of  dam  build- 
ing. The  excavated  channel  was  marked  by  30  buoys  and  2  beacons, 
and  the  work  accomplished  has  given  satisfaction  to  pilots,  preventing 
a  serious  accident  in  odc  case  to  the  steamer  Wyeih  City  and  tow  dui-ing 
a  heavy  fog. 

October  13, 1894,  the  water  at  Oaney  Creek  became  too  cold  for  the 
men  to  excavate  in  it,  and  the  projected  dams  were  begun  and  contin- 
ued with  some  intermissions  until  December  20, 1894,  when  tbe  lioats 
were  moved  to  Kingston,  Tenn.,  on  the  Clinch  Kiver,  a  good  winter 
harbor. 

The  following  is  the  detailed  statement  of  work  done  at  Caney  Creek 
Shoals  during  1894-95: 

Trees  cut 383 

Logs  and  snags  removed  from  channel 400 

Stone  quarried cubic  yards . .  1, 364 

Channel  excavation,  solid  rook do 430 

Channel  excavation,  loose  rock do 164 

Dam  built,  riprap do 1,468 

Bank  riprapped .  w do 306 

Buoys  anchored 30 

Beacons  set 2 

In  January,  1895,  the  steamer  Long  returned  with  tow  and  joined  the 
rest  of  the  fleet  at  Kingston. 

Plans  were  made  for  putting  the  iieet  in  good  order  and  building  a 
drilling  raft  for  a  No.  5  Band  steam  drill.  This  work  was  begun  early 
in  April,  1895,  and  before  the  end  of  May  the  fleet  was  moving  in  sec- 
tions to  the  French  3road  Biver  to  do  some  little  work  of  repairs  to 
dams  before  the  water  because  low  enough  to  resume  operations  at 
Caney  Creek. 

The  amount  expended  during  the  fiscal  year  1894-95,  including  out- 
standing indebtedness,  was  $9,951.03. 

The  amount  available  and  the  balance  of  the  estimate  heretofore 
submitted  can  be  profitably  expended  during  the  fiscal  year  1896  in 
prosecuting  the  work  under  the  project  for  obtaining  a  3-foot  navigable 
channel  at'  low  water  between  Chattanooga  and  the  mouth  of  the 
French  Broad  Biver,  by  continuing  channel  work  at  Caney  Creek 
Shoals  and  at  such  other  obstructions  as  may  be  hereafter  selected. 

Money  statement 

Jnly  1, 1894,  balance  anexpended $2, 744. 17 

Amount  appropriated  by  act  of  August  17, 1894 50, 000. 00 

52,744.17 
June  80,  1895,  amount  expended  during  fiscal  year 9, 049. 37 

July  1, 1895,  balance  unexpended 43,694.80 

July  1,1895,  outstanding  liabllitieB 901.66 

July  1, 1895,  balance  available 42,793.14 

{Amount  (estimated)  required  for  completion  of  existiuff  project 600, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1897    65, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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Co9t  of  work  doMf  Caneif  Creek  SkoaU,  upper  Tenneesee  Siver,  September  and  October, 
1894,  including  labor,  materials,  and  eubeistenoe. 

Cutting  trees,  383,  at $1.12 

Removing  logs  and  snags  from  channel,  400,  at 66 

Qoarrjing  stone,  1,364  cubic  yards,  at 72 

Excavation,  channel,  solid  rock,  430  cubic  yards,  at 2. 59 

Excavation,  channel,  loose  rock,  164  cubic  yardn,  at 1. 51 

Riprap  dam,  1,463  cubic  yards,  at ^ 73 

Riprap  on  bank,  308  cubic  yards,  at 44 

Buoys,  30,  at 6.88 

Beacons,  2,  at 2.81 

Cost  of  work  at  Hanging  Rock  Shoaly  French  Broad  River,  June,  189S,  including  labor, 

materials,  subsistence,  etc. 

Quarrying  1,320  cubic  yards,  at $0.65 

Riprap  dam,  1,466  cubic  yards,  at 80 


2.  OHATTANOOaA,  TENN.,  TO  DECATUR,  ALA.  (180  MILES). 

The  Berious  obstrnctions  to  continuous  navigation  through  this  sec- 
tion of  the  river  are  Ross  Towhead,  Burris  Bar,  the  Suck,  the  reefs 
opposite  Bridgeport,  Ala.,  including  Island  Bar,  Widow  Bar,  Gunters- 
ville  Bar,  Beard  Beef. 

The  approved  project  for  this  section  of  the  river  is  ''to  remove 
obstructions  so  as  to  secure  a  depth  of  at  least  3  feet  at  low  water." 

The  total  amounts  expended  on  this  section  of  the  river  since  July 
1, 1891,  are  as  follows: 


Locality. 


BoMTovhead 

Sack,  indndiiig  Tumbling  Shoals,  etc 

Brldgexwrt,  Ala 

GniiMraTille  and  Beard  Reef , 

Total 


July  1, 1891, 

to 
June  30,1904. 


Year  ending  Total  for  four 
June  80, 1805.        years. 


$22, 625. 33 

56, 168. 50 

28, 228. 70 

2,060.42 


$1,143.34  I 

9,' 261.' 34 
1, 403. 10 


$28,768.67 
56,168.50 
87,400.04 
3,468.52 


100,082.95  ;        11,807.78  120,890.78 


This  expenditure  has  resulted  in  the  removal  of  bowlders,  gravel, 
snags,  etc.,  and  upstream  navigation  has  been  rendered  somewhat  easier 
than  it  formerly  was.  The  dangers  attending  downstream  navigation 
have  been  materially,  if  not  entirely,  remedied.  The  work  done  has, 
however,  unavoidably  been  entirely  local  in  its  character,  with  little  or 
no  regard  to  the  study  of  interdependent  obstructions.  There  is  no 
continuous  survey  and  profile  of  this  part  of  the  river,  although  of  the 
reach  from  Chattanooga  to  Bridgeport  a  nearly  complete  map  has  been 
pieced  together. 

Before  further  work  in  this  part  of  the  river  is  extended  a  complete 
survey  with  profile,  levels,  soundings,  gauge  readings,  and  discharge 
observations  is  urgently  needed  on  which  to  base  a  comprehensive  and 
rational  study  of  the  best  plan  to  be  adopted  for  improvement,  both 
from  an  engineering  and  from  a  financial  standpoint. 

Bo88  Towhead. — This  divides  the  river  about  1  mile  below  Chatta- 
nooga into  two  portions;  the  right  bank  chute,  which  was  generally 
used  during  the  medium  and  higher  stages,  was  not  navigable  during 
low  water  because  of  rock  ledges  extending  across  to  the  towhead. 
Under  the  original  project  of  improvement  the  left  bank  chute  was 
selected  for  navigation,  and  to  increase  the  depth  of  water  two  riprap 
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dams  were  built  in  1873-74;  one  extended  from  the  head  about  two- 
thirds  across  to  the  right  bank;  the  other  from  the  foot  of  the  towhead 
downstream  longitadmally  for  400  feet.  Gravel  washed  frx>m  above 
had  accnmnlated  at  the  foot  of  the  longitadinal  dam  nntil  at  the  close 
of  the  fiscal  year  1893  a  gravel  bar  connected  its  extremity  with  the 
left  bank.  Only  abont  18  inches  were  available  at  low  water. 
Annual  Report  for  1894  says: 

From  the  relative  velocity  and  direction  of  the  cnrrente  through  the  two  chntes 
at  Ross  Towhead,  at  varions  stages  of  the  river,  it  was  evident  that  a  sufficient 
depth  at  low  water  conld  not  he  maintained  in  the  old  channel  to  the  left  of  the 
towhead,  and  this,  together  with  the  fact  that  the  hest  water  above  and  below  the 
obstruction  was  along  the  right  bank,  led  to  the  adoption  of  the  new  channel  along 
the  right  bank,  llie  channel  was  to  be,  when  completed,  150  feet  wide,  straight 
throughout,  from  deep  water  above  to  deep  water  below,  and  to  have  3  feet  depth  at 
low  water,  the  amount  excavated  being  determined  by  a  series  of  gauges  located 
along  the  line  of  excavation.  The  old  chute  was  to  be  dosejL  by  a  riprap  dam  at 
the  head  of  the  island  formed  by  the  excavated  material,  made  tight  by  gravel 
backing,  and  raised  to  the  height  of  6-foot  stage. 

At  the  close  of  the  fiscal  year  1894  the  work  was  being  done  by  con- 
tract with  W.  A.  Kiri£,  of  Madison,  Ind.  The  necessary  drilling  was 
done  by  hand  from  platforms  when  practicable  and  when  season  and 
stage  of  water  ])ermitted  by  men  standing  on  the  river  bottom,  a  tripod 
dam  being  naed  to  break  the  force  of  the  current.  The  ledges  were 
blasted  and  material  removed  by  dipper  dredge.  Low  water  delayed 
the  work  and  the  contract  was  extended  to  December  25, 1894.  Work 
was  resumed  by  contractor  July  13, 1894,  and  closed  down  November 
15, 1894;  l,842k68  cubic  yards  of  rock  were  removed  at  a  cost  of  J3.75 
per  cubic  yard  and  269  cubic  yards  of  gravel  at  a  cost  of  $1  per  cubic 
yard. 

During  August  a  survey  was  made  in  order  to  estimate  the  material 
still  to  be  removed.    It  cost  $15.60. 

Monthly  report  for  November,  1894,  by  the  inspector  says : 

A  nnmber  of  prominent  steamboat  masters  and  pilots  visited  the  work  and  sonnded 
over  it.  They  were  greatly  pleased  with  the  entire  work  and  all  pronounced  it  to 
be  one  of  the  best  chutes  on  the  river. 

Dissatisfaction  has,  however,  since  been  heard  of  among  river  men, 
and  it  seems  possible  that  a  few  pieces  of  rock  may  have  been  over- 
looked and  not  removed.  During  the  week  ending  June  8,  1895,  a 
steamboat  with  two  barges  in  tow  struck  a  rock  and  knocked  a  hole  in 
the  bottom  of  one  of  the  barges.  It  is  believed,  however,  that  the  boat 
was  not  in  the  channel,  and  as  similar  accidents  and  groundings  occur 
flrom  time  to  time  it  is  intended  to  provide  all  excavated  channels  with 
buoys  or  beacons  (which  could  be  lighted  at  night  should  it  ever  be  nec- 
essary). This  has  been  done  on  the  upper  river,  but  never  yet  so  far  as 
is  known  on  the  lower  river. 

Total  amount  expended  during  the  year  was  $1,143.34. 

BurrtM  Bar. — Williams  Island,  about  7  miles  below  Chattanooga, 
divides  the  ri\^r  into  two  chutes.  The  present  low-water  channel  is 
the  right  bank  chute.  This  channel  is  obstructed  by  Burns  Bar,  con- 
sisting of  ledges  of  rock  entirely  across  the  channel.  The  bar  is  about 
1,800  feet  across,  up  and  down  stream,  and  has  an  available  depth  at 
extreme  low-water  mark  of  about  1  foot.  The  left-bank  channel  is 
obstructed  by  a  short  reef  at  the  head  and  by  snags  and  bowlders. 
No  work  of  improvement  has  been  done  here. 

The  8uck.^This  is  the  name  commonly  applied  to  the  several  rapids 
and  shoals  where  the  river  winds  in  a  tortuous  route  through  the  moun- 
tains below  Chattanooga,  covering  a  distance  of  8.5  miles,  in  which  the 
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fM  is  16.5  feet.  The  obstractions,  separated  by  pools,  are  known  as 
Tumbling  Shoals,  Suck  Point,  the  Suck,  Pot,  Skillet,  and  Pan,  and  are 
formed  by  rock  reefs  and  bowlders  and  by  projecting  rocky  points 
from  both  shores,  which  contract  the  waterway. 

At  low-water  stages  Tumbling  Shoals  and  the  Skillet  are  es})ecia]ly 
difficult  to  navigate.  As  the  river  rises  Suck  Point  and  the  Suck 
become  difficult  to  stem,  while  the  Pot  and  Pan  are  very  great  obstruc- 
tions during  high  water. 

The  channel  work  carried  on  in  1869  and  1870  at  the  Suck  and  Pot 
and  in  1889  at  the  Pan  consisted  in  widening  the  cross  section  by  the 
removal  of  bowlders,  projecting  rocky  points,  and  overhanging,  trees, 
and  has  resulted  in  somewhat  diminishing  the  velocity  of  the  current. 
But  upstream  navigation  is  still  attended  with  delays,  caused  by  the 
necessity  of  laying  lines  and  warping  vessels  over  the  swiftest  places. 

Ko  work  was  done  during  the  fiscal  year.  Some  dredging  is  still  to 
be  done  at  Tumbling  Shoals  to  complete  the  improvement  as  thus  far 
projected. 

Beefs  opposite  Bridgeport j  Ala. — ^The  river  near  Bridgeport,  Ala.,  is 
divided  into  two  chutes  by  Bridgeport  Island,  about  5  miles  long,  the 
left-bank  chute  being  the  steamboat  channel.  The  obstructions  con- 
sisted of  a  gravel  deposit  near  the  head  of  the  island  and  limestone 
reefs  above  the  lailroad  bridge  and  near  the  foot  of  the  island. 

At  extreme  low  water  the  available  depth  was  about  18  inches.  The 
fall  is  about  1  foot  to  the  mile. 

During  the  fiscal  year  ending  1894  work  at  the  head  of  the  island 
resulted  in  a  completed  channel  120  feet  wide  and  averaging  about  6 
feet  deep.  This  increased  depth  was  given  to  allow  for  drawing  oil'  the 
water,  which  will  result  when  the  bars  in  the  same  chute  below  are 
excavated. 

Just  above  the  railroad  bridge  one  cut  had  been  made  through  the 
bar  at  the  close  of  the  fiscal  year  1894,  resulting  in  a  channel  1,800  feet 
long,  40  feet  wide,  and  5  feet  deep. 

Work  was  resumed  here  in  November,  1894,  and  continued  until  the 
close  of  this  fiscal  year,  with  many  interruptions,  due  to  cold  weather 
and  too  high  a  stage  of  water. 

The  obstructions  are  gravel  and  bowlders,  and  the  project  is  to  dredge 
these  out  to  form  a  channel  120  feet  wide  and  3  feet  deep  at  low  water. 

The  work  done  in  1893-94  was  suspended  before  all  the  bowlders 
found  were  removed  from  the  channel. 

During  1894-95,  200  of  these  bowlders,  amounting  to  64  cubic  yards, 
were  removed,  some  of  them  requiring  to  be  drilled  and  blasted. 

This  work  cost  $266.67,  or  $4.16  per  cubic  yard. 

The  material  dredged  in  1893-94  had  been  dropped  by  the  dredge 
outside  of  the  cut,  and  this  in  1894-95  was  rehandled  and  placed  out- 
side the  proposed  channel  as  the  foundation  of  a  projected  longitudi- 
nal dam  intended  to  confine  the  water  to  the  narrow  dredged  channel 
and  idso  to  back  the  water  up  the  chute,  the  conditions  of  slope  per- 
mitting this  to  be  done.  This  double  handling  of  the  material  dredged 
seems  to  be  the  cheapest  way  to  do  the  work,  for  proper  plant  is  not 
available  for  carrying  the  bowlders  and  gravel  excavated  at  once  to 
their  place.  Th^  excavation  was  found  to  be  of  the  most  difficult  kind, 
the  gravel  being  filled  with  huge  bowlders,  which  strained  and  often 
broke  the  dredge  machinery,  necessitating  constant  delay  and  repairs. 
Mr.  W.  S.  Winn,  the  assistant  engineer  in  charge,  showed  great  perse- 
verance under  the  frequent  annoying  rises  of  the  river,  which  sus- 
pended work,  and  the  intense  cold  of  the  latter  part  of  December  and 
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of  January.    The  presence  of  these  bowlders  also  necessitated  dredg- 
ing to  more  than  the  otherwise  required  depth  in  order  to  remove  them. 

Three  thousand  and  three  cubic  yards  of  bowlders  and  4,578  cubic 
yards  of  clay,  sand,  and  gravel  were  dredg^  during  the  fiscal  year,  at 
an  average  cost  of  35  cents  per  cubic  yard  for  rock  and  gravel  combined. 

The  accomplishment  of  the  above  dredging  involved  a  great  deal  of 
repairs  to  the  dredge,  which  is  really  too  light  for  such  heavy  work. 
The  dipper  handle  broke,  spuds  had  to  be  renewed,  and  great  difficulty 
was  experienced  in  getting  timber  long  enough  for  these  repairs.  The 
maneuvering  chains  had  almost  daily  to  be  repaired,  owing  to  the 
violent  shocks  sustained. 

A  few  snags  were  also  removed  from  the  channel  at  this  point,  also 
a  sunken  barge,  at  a  cost  of  $27.80. 

Island  Bar. — By  September  13, 1894,  the  necessary  boats  had  been 
brought  up  from  Muscle  Shoals  Canal  and  work  begun  at  Island  Bar. 
This  iS  1.5  miles  below  the  Bridgeport  Bridge  and  extends  half  a  mile 
downstream  across  both  chutes.  In  the  left  bank  chute  the  obstruc- 
tion is  solid  limestone  reef,  crossing  the  chute  at  an  angle,  and  about 
600  feet  across,  up  and  down  stream.  Below  this  are  bowlders,  sand, 
and  gravel. 

The  project  is  to  excavate  a  channel  120  feet  wide  and  3  feet  deep  at 
low  water. 

A  tripod  dam  180  feet  long,  in  15  bays,  was  used  to  break  the  force 
of  the  current,  and  was  moved  four  times  as  work  progressed. 

Eight  hundred  and  eighty-nine  and  seven -tenths  cubic  yards  of  solid 
rock  and  21  cubic  yards  of  gravel  were  excavated  by  drilling  and 
blasting,  and  removed  by  wheelbarrows,  at  an  average  cost  of  $4.16 
per  cubic  yard  for  rock  and  gravel  combined. 

A  channel  80  feet  wide  and  2  feet  deep  at  low  water  was  obtained  for 
the  distance  of  600  feet.  This  gave  12  inches  more  depth  of  water  over 
the  reefs  than  ever  before,  and  4  inches  more  over  the  reefs  than  over 
the  gravel  bar  below. 

In  the  right-bank  chute  on  the  other  side  of  Bridgeport  Island  the 
rock  reefs  appear  again  at  seven  distinct  spots  within  a  channel  length 
of  200  feet.  Each  reef  is  about  6  feet  thick  and  between  the  reefs  the 
water  is  deep  enough.  Thirty-five  cubic  yards  of  rock  were  removed, 
at  an  average  cost  of  $4.16  per  cubic  yard,  and  390  overhanging  trees 
were  cut,  at  an  average  cost  of  12J  cents  per  tree. 

Work  here  was  stopped  November  1, 1894,  owing  to  the  coldness  of 
the  water. 

Widoiv  Bar, — This  obstruction,  a  rock  reef,  is  about  2.5  miles  below 
Bridgeport  Island  and  is  about  2,800  feet  in  lengtli,  the  depth  of  water 
over  it  varying  from  1.5  to  2.5  feet  at  low  water. 

Ountersville  Bar, — The  river  just  above  Guntersville  is  obstructed  by 
bowlders  and  loose  detached  rock,  making  the  steamboat  channel  very 
tortuous  and  difficult  of  passage  during  low  water.  Navigation  is 
further  impeded  by  a  rock  ledge  300  feet  across,  on  which  there  is  a 
minimum  depth  of  1  foot  at  low  water. 

The  contract  with  Neely  &  Smith  for  removing  material  at  this 
obstruction  had  been  extended  to  November  15, 1894,  the  contractors 
having  been  unable  to  do  any  work,  owing  to  sudden  and  frequent 
fluctuations  of  the  water  surface,  which  resulted  in  twice  washing  out 
their  temporary  tripod  dam  before  any  work  could  be  done.  This  dam 
was  used  to  deflect  and  lessen  the  force  of  the  current,  so  that  men  could 
stand  on  the  river  bottom  to  drill. 
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On  application  of  tbe  contractors  and  by  authority  of  the  Chief  of 
Engineers  it  was  proposed  to  complete  this  work  by  the  aid  of  a  United 
States  dredge  not  in  use,  reasonable  allowance  being  made  for  same. 
This  dredge  was  on  its  way  to  this  locality  at  the  eud  of  the  fiscal  year 
1894. 

Slow  progress  was  made  with  the  dredge,  however,  which  was  the 
same  one  used  later  at  Bridgeport,  as  described  above.  The  difficulties 
of  the  work  were  the  same  as  described  above  for  BridgeiK)rt.  The 
dredge  was  abandoned,  and  by  November,  1894,  the  water  had  become 
too  cold  for  laborers  to  stand  in,  aud  work  here  was  abandoned  by 
the  contractors. 

Beard  Reef, — This  obstruction  is  about  3  miles  below  Guntersville 
Landing  and  consists  of  a  rock  ledge  crossiug  the  river  uorraal  to  it>s 
banks,  with  a  gap  near  the  right  bank,  used  as  a  steamboat  channel, 
but  obstructed  by  detached  rocks. 

A  small  force  was  put  to  work  at  the  end  of  October,  1894,  to  remove 
points  of  reef  and  bowlders  and  give  relief  to  transfer  steamboats.  A 
tripod  dam  30  feet  long  was  used  to  deflect  and  break  the  force  of  the 
current  while  men  worked  in  the  water.  This  was  moved  twice  as  work 
progressed  and  four  times  to  allow  the  passage  of  boats. 

Sixteen  cubic  yards  of  bowlders,  one  large  bowlder  not  measured,  and 
two  logs  were  removed  from  the  channel,  at  a  total  cost  of  $211.05. 

Other  obstructions  exist  between  Guntersville  and  Decatur,  but  their 
exact  nature  and  extent  are  not  known,  as  this  portion  of  the  river  has 
never  been  surveyed. 

3.  DECATUR  TO  FLORENCE,  ALA.    (50  MILES). 

The  principal  obstructions  are  the  Muscle  Shoals,  extending  from 
deep  water  at  Brown  Ferry  to  deep  water  at  Florence,  a  distance  of  38 
miles  (only  8  of  which  are  navigable),  and  embracing  Elk  Eiver  Shoals, 
Big  Muscle  and  Little  Muscle  shoals. 

The  object  of  the  improvement  is  to  make  continuous  navigation 
around  these  obstructions  by  means  of  a  lateral  canal. 

The  approved  project  according  to  which  work  is  being  done,  based 
on  the  survey  of  1872,  and  somewhat  modified  in  1877,  is: 

(1)  To  enlarge,  rebuild,  and  straighten  the  old  canal  around  Big 
Muscle  Shoals,  built  by  the  State  of  Alabama  in  18;31-183(>  and  aban- 
doned in  1837,  by  constructing  a  canal  14.5  miles  long,  having  nine  locks, 
with  a  total  lift  of  85  feet  and  an  aqueduct  900  feet  long  and  60  feet 
wide  over  Shoal  Creek,  with  the  necessary  permanent  dams  and  bridges 
over  the  several  creeks  and  ravines,  the  canal  trunk  to  be  from  70  to  120 
feet  wide  at  the  water  surface  and  6  feet  deep,  and  the  locks  300  feet 
long  and  60  feet  wide,  with  a  depth  of  5  feet  of  water  on  the  miter  sills. 

(2)  To  construct  at  Elk  River  Shoals  a  canal  1.5  miles  long,  with  two 
locks,  having  lifts  of  12  feet  and  from  8  to  11  feet,  respectively,  and  of 
same  dimensions  as  the  locks  at  Big  Muscle  Shoals. 

(3)  To  blast  at  Little  Muscle  Shoals  a  channel  through  the  bed  rock 
of  the  river  and  to  construct  stone  wing  dams  and  retaining  walls  to 
contract  the  waterway  and  to  cher.k  the  velocity  of  the  current  at  cer- 
tain points,  as  modified  in  1880 ;  to  construct  a  lateral  canal  on  the  north 
bank,  15,000  feet  long,  with  a  guard  lock  at  the  head  and  a  lock  at  the 
foot,  having  a  lift  of  12  feet  and  of  same  dimensions  as  the  locks  at  Big- 
Muscle  Shoals. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1895,  $3,067,341.18 
had  been  expended  with  the  following  results: 

The  two  divisions  of  the  canal  were  sufficiently  completed  to  permit 
navigation  at  all  stages  of  the  water;  channels  were  excavated  through 
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Brown  Island  Chute,  Gilchrist  Chute,  and  Nance  Beef;  houses  were 
built  for  occupancy  of  lock  masters  and  assistants;  a  dredge  and  tow- 
boat  were  constnieted,  and  a  large  amount  of  plant  purchased  for  the 
necessary  and  immediate  uses  of  the  canal. 

The  channel  through  Brown  Island  Chute  is  very  crooked,  and  was 
meant  to  be  only  temporary,  as  being  the  quickest  obtainable.  The 
proper  channel  is  the  one  proposed  along  the  left  bank  of  the  river. 

Gilchrist  Chute  and  Nance  Reef  have  only  18  inches  over  them  at " 
low  water.    Work  must  be  done  to  increase  this  to  at  least  3  feet 
before  the  canal  work  already  accomplished  can  be  regarded  as  finished. 

Througt  Little  Muscle  Shoals  the  water  gets  below  3  feet  at  low 
stages,  but  no  channel  work  is  deemed  advisable  in  view  of  the  proposed 
lateral  canal. 

At  Sweetwater,  1  mile  above  Florence,  is  a  gravel  bar  which  gives 
trouble  at  low  water,  but  can  easily  be  dredged  out.  It  is  form^  by 
the  wash  of  a  small  winter  torrent  emptying  into  the  chute  at  this 
point, 

>^t  the  lower  end  of  the  canal,  just  outside  of  Lock  9,  "  Galloping 
Shoals,"  as  it  is  called,  produces  a  strong  eddy  in  the  entrance  pool 
below  the  lock.  Sand  and  gravel  are  deposited  thereby  and  a  very 
troublesome,  and  at  times  dangerous,  swirl  exists.  It  is  proposed  to 
remedy  this  by  a  riprap  wing  dam  starting  opposite  the  lower  corner  of 
the  lock  and  extending  out  into  the  river  at  an  angle  of  about  36^  for 
360  feet.  The  outer  end  of  the  dam  is  to  be  sloped  off  in  all  directions 
in  order  to  flatten  out  the  surface  of  the  water  as  much  as  possible. 
This  project  was  approved  May  7, 1895,  and  work  was  begun  May  16, 
1895.  The  dam  is  to  be  raised  at  first  only  to  the  height  of  ordinary  low 
water  in  order  to  see  if  that  will  prove  suflBcient.  The  dam  is  estimated 
to  contain  6,877  cubic  yards  and  to  cost  $8,322,  or  $1.21  per  cubic  yard. 

The  following  has  been  done: 

Cable  yards. 

Quarry  stripping 40 

Stone  quarried 1, 305 

4.  FLORENCE,  ALA.,  TO  FOOT  OF  BEE  TREE  SHOALS  (30  MILBS). 

Bee  Tree  and  Colbert  shoals,  beginning  about  22  miles  below  Flor- 
ence, form  the  principal  obstructions  to  navigation  during  low  water. 

These  shoals,  which  may  be  considered  as  forming  one  continuous 
obstacle,  are  8  miles  in  length,  with  a  total  fall  of  25  feet  at  low  water, 
at  which  stage  the  available  depth  is  about  1.5  feet. 

Four  islands  divide  the  river  through  the  shoals  longitudinally,  and 
the  work  heretofore  carried  on  for  the  improvement  of  navigation  con- 
sisted in  building  riprap  dams  which,  in  connection  with  the  islands, 
confined  the  water  to  the  chute  along  tlie  north  bank.  Increased  depth 
was  obtained  by  channel  excavation.  This  method  does  not  give  results 
adequate  to  the  present  needs  of  commerce. 

The  project  adopted  in  1890  contemplates  the  construction  of  a  lateral 
canal  on  the  south  bank  of  the  river  7.8  miles  long,  150  feet  wide  at  the 
water  surface,  with  a  depth  of  7  feet.  A  combined  lock,  with  a  total 
lift  of  25  feet,  was  originally  intended  to  be  placed  at  the  lower  end 
and  a  guard  lock  at  the  head  for  use  when  necessary  at  very  high 
water,  the  locks  to  be  80  by  350  feet,  witli  a  doptli  of  6  feet  on  the  miter 
sills  at  extreme  low  water. 

This  project  was  modified,  after  the  detailed  surveys  of  1891  were 
completed,  by  substituthig  for  the  combined  lock  two  locks  of  12  and 
13  feet  lift,  respectively,  at  extreme  low  water,  separated  by  a  pool  1 
mile  in  length. 
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This  project  was  again  modiiied  in  1892  by  the  substitution  of  one 
lock  of  25  feet  lift  for  the  two  locks  contem])laled  in  the  project  as 
modified  iu  1891,  retain ing  the  guard  lock  at  the  head  of  the  canal. 

Under  the  project  $48,491.64  was  expended  up  to  the  close  of  the  fiscal 
year  1894,  in  making  survey  of  location  for  canal,  xmrchase  of  lands 
necessary  for  the  improvement,  examination  of  foundations  for  both 
locks,  and  for  beginning  by  contract  the  construction  of  the  lift  lock. 

Work  done  during  the  fiscal  year  1895  was  as  follows: 

Purchase  of  right  of  way  was  cx)ntinue-d  slowly,  owing  to  delay  in  the 
necessary  legal  proceedings.  About  80  per  cent  of  the  necessary  land 
has  been  purchased  and  cession  of  jurisdiction  by  the  State  of  Alabama 
obtained. 

In  April,  1895,  work  was  begun  on  the  design  of  the  guard  lock. 
Si>ecial  study  has  been  found  necessary  owing  to  the  fiuctuating  condi- 
tions which  affect  this  lock.  Cross  section  study  and  general  outline 
of  the  lock  construction  have  been  completed,  and  detailed  drawings 
and  memoir  will  probably  be  ready  to  be  submitted  for  approval  before 
October  1, 1895. 

Examination  for  foundations  of  the  guard  lock  was  made  in  1894. 
Although  the  exact  location  of  this  lock  has  not  yet  been  settled,  the 
test  pits  were  so  located  that  the  greater  number  of  them,  if  not  all, 
are  in  the  ground  which  must  necessarily  be  covered  by  the  lock.  In 
order  to  avoid  trouble  from  quicksand  and  wat^r  the  work  was  done  in 
a  dry  season  and  at  very  low  stage  of  water. 

Six  i)itR  were  dug,  6  feet  square  and  curbed.  They  were  carried 
down  to  foundation  rock,  and  from  2  to  3  feet  of  this  rock  was  blasted 
and  removed.  A  hole  was  then  drilled  7  feet  below  this  so  as  to  leave 
no  doubt  as  to  solidity  of  the  foundation.  A  number  of  pieces  of  the 
rock  removed  were  exposed  to  alternate  freezing  and  thawing  during 
^Ye  months  with  apparently  no  effect.  Judging  from  experience  at 
Muscle  Shoals,  this  rock  should  not  be  used  for  culverts  unless  covered 
by  concrete  or  othei-wise  protected  from  flowing  water. 


Be%nlfH  of  ietftpiUi. 

ThioknesH  of 

strata. 

Average 

thick- 
ness. 

Feet. 
11.83 
2.5 
2.83 

1.43 

Weight, 

per 

cubic 

foot. 

Povtids. 
80 
97.5 
116 

127.8 

Material. 

Number  of  pit 

Kemarks. 

m. 

Feet. 

'{ 

2 
2 

19 

32.8 
28.8 

4 

2n.        3n.     '     48. 

5h.          6fl. 

Feet.     Fet. 
9        14 
5.5       1 
2.5       3.75 

1.5       1.25 

Surface  soil 

Feet.     Feet.     Feet,  i 

13       9.5    1  11.5 

13        ,3.5 

4       3        1     1.75 

2       1. 76  ,      .1 

Averaffe. 
Packed. 
Packed,  quick. 

■and.* 
Coarse,  partly 

cemented. 

Sandy  loam 

Blue  sand 

Gravel 

Depth  to  rock.... 
Keference  of  rock 

20     17. 25  ,  16. 85 

35     :a.8    1  36.9 

29     28        '  30.6 

6       3. 8         5. 3 

18.5  ,  20 
33.9  ;  34.3 
29. 9  '  29. 3 
4      1     5 

1 

1 

18.6 
33.9 
29.2 
4.7 

Keference  of  water 

Height  of  water  above 

rock. 

*  If  kept  drained  to  be  handled  without  difficulty. 

Water  was  met  at  an  average  depth  of  14  feet  below  the  surface,  but 
two  men  could  always  keep  the  pits  bailed  out.  The  effect  of  river 
water  upon  water  in  the  pits  was  ascertained  by  erecting  gauges  in 
Pits  3n  and  Ss.  These  were  read  simultaneously  with  Gauge  No.  1  from 
November  18, 1894,  to  March  16, 1895.  The  results  thus  obtained  were 
very  irregular  and  of  no  particular  value,  except  to  show  that  the  water 
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in  the  pits  was  affected  as  miieli,  if  not  more,  by  a  swamp  to  the  south 
as  by  the  river  to  the  north.  Some  of  the  irregularities  were  probably 
caused  by  surface  water. 

In  connection  with  tliis  work  a  rough  test  was  made  at  Muscle  Shoals 
Canal  for  the  vahie  of  coefficient  o  in  the  formula  tor  emx)tying  and 
lining  locks: 


2Avn 


•  —  ^v,  /  .    ill  which — 

A  =  area  of  horizontal  cross  section  of  lock; 

a  =  area  of  culverts; 
H  =  head  of  water  on  culverts; 

t  =^  time  of  filling  or  emptying  lock,  in  seconds; 

c  =  coct!icient  of  discharge. 

Eesults  obtained  were : 


A 

18,210 
18,216 
17,974 
17,960 
17,980 
18,00U 

a 

JI 

t 

Filling.     ^SjuKty- 

0 

Look  1 

2(22.28) 
2(19.36) 
2(22.28) 
2(22.28) 
2(22. 28) 
2(22. 28) 

3.35 
7.2 
11.8 
12.9 
11.6 
9.8 

Seemidst. 
900 
420 
600 
660 
540 
450 

SeeondM. 

aoo 

480 
640 
480 
450 
480 

0.68 

Look  2 

.70 

Lock  5. 

.61 

Locke 

Lock  7        :. 

.70 

Looks 

.875 

The  larger  values  of  o  are  probably  the  more  correct  as  small  values  are  caused  if 
valve  be  not  opened  true  to  middle  position. 

At  the  lift  lock  at  Riverton  the  contract  for  construction  with  Tere 
A.  Olark,  dated  August  10, 1893,  was  in  force  at  the  beginning  of  the 
fiscal  year  and  work  was  being  done. 

Oi)eration8  under  this  contract  were  continued  with  ever-increasing 
difficulties  and  diminishing  results  until  December  17, 1894,  when  the 
contractor  ceased  all  active  work,  owing  to  a  strike  among  his  employees. 
The  contract  was  annulled  in  January,  1896,  and  by  February  1, 1895, 
the  United  States,  had  assumed  charge  of  the  work.  Comparatively 
little  had  been  accomplished  by  the  contractor,  his  efforts  having  been 
principally  confined  to  excavation  of  lock  pit. 

From  July  1  to  August  18, 1894,  wheelbarrows  were  used  exclusively. 
Subsequently  material  was  excavated  by^hydraulic  jet  and  conveyed 
from  the  pit  by  a  9-inch  centrifugal  pump  discharging  on  the  river 
bank  north  of  lock  pit.  The  water  for  the  excavating  jet  was  forced 
into  the  pit  from  a  small  reservoir  at  the  northeast  corner  of  the  lock 
site  by  a  hydraulic  pump,  the  reservoir  being  supplied  from  the  river 
by  an  8-inch  centrifdgal  pump. 

This  method  of  excavation  was  not  at  all  satisfactory.  The  velocity 
of  the  stream  from  hydraulic  pump  was  not  sufficiently  great  to  carry 
the  material  to  the  discharging  pump  for  a  greater  dis^nce  than  100 
feet.  The  pit  being  about  600  by  130  feet,  the  greater  portion  of  the 
material  was  handled  three  or  four  times  before  final  discharge.  This 
excavating  plant  was  operated  night  and  day  besides. 

Work  done  hy  ooniracior  during  fiscal  year. 

Cabio  yards. 

Excavation,  earth  and  gravel 26, 000 

Stone  delivered  at  lock  site,  sandstone  rnbble 441 

Stone  delivered  at  lock  Mite,  granite  qnoin  stone 24 

Stone  cnt  at  lock  sitt-,  rnbble 879 

Stone  cut  at  lock  site,  fine  pointed 27 
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Kellafs  (or  Boicser^a)  quarry. — Excepting  the  sandstone  which  came 
from  Cherokee,  Ala.,  and  granite  which  came  from  Lithonia,  Ga.,  all 
stone  described  above  as  at  lock  site  was  quarried  by  contractor  at 
the  above-named  quarry,  which  is  25  miles  above  Riverton  on  south 
bank  of  Tennessee  River.  This  quarry  was  abandoned  by  contractor 
in  November,  1894,  leaving  on  hand  there  the  following  estimated 
quantities : 

.  Cubic  yards. 

Fine-pointed  stone 563 

Rubble  backing 518 

Roash  Btoue  qaarried  sufficient  for—  ' 

Fine  pointing 600 

Backing 200 

The  piling  used  by  contractor  for  sustaining  the  walls  of  the  exca- 
vated lock  pit  and  for  confining  quicksand  is  described  in  Annual 
Report  for  1894.  During  fiscal  year  1895,  287  piles  and  402  linear  feet 
of  sheet  piling  were  driven.  The  tops  of  revetment  piles  were  also 
tied  back  to  a  line  of  anchor  piles,  driven  40  feet  back  from  the  face  of 
the  pit.  As  excavation  progressed  it  was  found  necessary  to  brace  the 
piles  from  the  inside,  their  toes  having  penetrated  the  gravel  only  a 
few  inches.  About  130  linear  feet  was  thus  braeed  on  the  south  side 
before  work  was  abandoned. 

January  7,  1895,  the  revetment  on  south  side  of  lock  pit  began  to 
yield,  and  soon  the  greater  portion  had  fallen  in,  the  piles  breaking 
about  in  their  centers. 

January  13, 1895,  the  levee  around  lock  .pit  gave  way  at  the  north- 
east corner  where  the  suction  pijJe  of  the  force  pump  passed  through 
it,  and  the  lock  pit  was  flooded. 

The  contractor  also  did  the  following  miscellaneous  work: 

Cut  stone  and  backing  were  piled  southwest  of  the  lock  site;  the 
course  of  Chickasaw  Creek  was  diverted  in  order  to  form  a  dumping 
ground  for  material  excavated  from  the  pit;  the  traveler,  for  han- 
dling stone  in  the  stonecutter's  yard,  was  taken  down  and  moved  to  a 
more  convenient  point  for  handling  stone  arriving  by  rail  from  the 
Cherokee  Quarry. 

Worlc  done  by  the  United  States  for  contractor, — By  reason  of  the 
strike  the  contractor  was  unable  to  secure  the  necessary  workmen  to 
protect  his  plant  from  the  high  water  of  January,  1895.  Upon  the 
request  of  the  receiver  for  Tere  A.  Clark,  the  United  States  employed 
men  in  January,  1895,  to  complete  levees  and  otherwise  protect  plant. 
After  the  annulment  of  the  contract  and  by  similar  request  of  the  said 
receiver,  the  United  States  removed  the  plant  and  stored  it  safely 
outside  the  Government  right  of  way.    Following  are  details: 

Cubic  yards. 

Excavation,  loose  rock  from  site  of  leveo 125 

Excavation,  earth  for  building  levee 1, 120 

Mi8cellaneon« : 

85  cubic  yards  cut  stone  repiled  to  prevent  damage  from  unequal  setting. 
Pumping  plant,  which  had  been  damaged  by  freezing  weather,  put  in  order 
and  lock  pit  pumped  dry. 

The  following  amounts  of  stone,  received  from  the  receiver  from  Kel- 
lar's  quarry,  have  been  unloaded  and  piled  in  the  yard : 

Cubic  yards. 

Fine  pointed 150 

Bougn  pointed 1. 5 

Backing  attached 102 

Backing  rough 109. 6 

Backing  dressed 34 

Total 397.1 
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The  above  involved  setting  up  two  hoisting  engines,  one  on  the  dock 
and  one  at  the  piling  derrick,  together  with  the  placing  of  the  necessary 
steam  and  Avater  x>ip6S  for  operating  the  engines. 

Worlc  dmie  by  the  United  States, — Previous  to  the  annulment  of  con- 
tract, an  assistant  engineer  and  stone  inspector  were  employed  for 
superintendence  and  inspection  of  work  performed  and  material  used 
by  the  contractor. 

Tests  were  made  of  contractor's  cement,  the  Belgian  Eagle  brand,  and 
report  submitted  March  29, 1895.  It  was  much  below  standard  and  not 
uniform. 

Detailed  drawings  and  specifications  for  lock-gate  anchorages  were 
made,  contract  for  same  let  to  the  New  Jersey  Steel  and  Iron  Company, 
of  Trenton,  N.  J.,  and  the  same  have  been  delivered  at  lock  site. 

Detailed  project  for  completing  the  lock  has  been  made  and  approved. 
The  purchase  of  the  approved  plant  is  almost  completed,  involving 
detailed  specifications  and  drawings  on  which  to  call  for  bids.  More 
than  half  the  plant  is  on  the  ground  and  partly  set  up.  Another  month 
will  complete  this  part  of  the  work. 

Tests  of  various  brands  of  Portland  and  natural  cements  are  being 
made. 

Detailed  drawings  of  special  stones  and  other  masonry  are  being 
made. 

A  water  tank  of  7,000  gallons  capacity  has  been  erected  at  the  lock 
site,  supplied  by  a  2-inch  i>ipe  from  a  spring  2,300  feet  distant.  Con- 
nections with  all  boilers  at  lock  site  have  been  made.  Pumping  plant 
consists  of  a  9-inch  centrifugal  pump  of  2,600  gallons  per  minute,  oi>er- 
ated  by  a  35-horsepower  stationary  engine,  steam  being  taken  from  a 
60-horsepower  boiler,  used  also  for  other  engines.  This  pump  is  in 
working  order  at  northwest  corner  of  lock  pit  and  is  intended  to  drain 
the  entire  pit. 

There  is  also  on  hand  a  duplicate  pumping  outfit  ready  for  use  in  case 
of  need. 

An  L-shaped  storehouse  has  been  erected  for  receiving  material  from 
railway  switch  and  transferring  to  storerooms  or  to  the  construction 
cars.  It  contains  tool  room,  cement  storeroom,  office,  blacksmith  and 
machine  shop.  These  shops  have  been  fitted  with  three  forges,  a  drill 
press,  and  other  necessary  appliances  operated  by  a  lO-horsepowor 
stationary  engine. 

Levee  protection  amounting  to  1,304  cubic  yards  of  earth  has  been 
completed  for  the  lock  pit  and  stone  yard  on  all  sides  except  the  west. 
This  end  has  been  left  open  for  the  operation  of  construction  cable  road. 
This  opening  can  be  securely  closed  in  one  day  if  necessary,  by  a  tripod 
and  canvas  dam  for  which  the  material  is  all  ready. 

Uarth  work, — In  order  to  prepare  for  erecting  derricks  and  laying  the 
necessary  tracks  in  the  lock  pit  for  the  construction  of  the  walls,  it  was 
necessary  to  transfer  all  of  the  loose  gravel  and  earth  left  in  the  pit  by 
the  contractor  to  the  north  side  of  the  lock. 

Grading  for  tracks  of  overhead  traveling  cableway  and  for  construc- 
tion of  inclined  cable  road  has  been  completed.  Stone  yard  has  been 
cleaned  up  and  leveled.  Sand  and  gravel  have  been  excavated  from 
lock  pit  at  location  of  the  ])ump  in  order  to  drain  water  to  this  point. 
The  above  work  involved  8,257  cubic  yards  of  excavation  and  2,489 
cubic  yards  of  embankment. 

Six  hundred  and  eighty-three  cubic  yards  of  solid  rock  have  also 
been  excavated  from  the  lock  pit. 
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MisceUaneous. — Two  thoiisaud  one  liuiiclred  and  one  cross-ties  have 
been  made  and  delivered  at  the  lock  site  and  distributed;  4,600  feet  of 
track  have  been  laid  and  surfaced  up  for  overhead  cable  traveler  and 
inclined  construction  cable  road.  Trix)od  and  canvas  dam,  180  feet 
long,  was  built  and  placed  at  opening  between  levees,  as  a  protection 
against  high  water  in  March,  1895,  and  removed  when  water  receded. 
Stationary  engine,  forge, blower,  emery  wheel,  and  shafting  with  pulleys 
have  been  erected  in  blacksmith  shop. 

Seventy-three  tons  of  coal  were  unloaded  and  placed,  repairs  were 
made  to  pump  and  engine  purchased  from  contractor,  patterns  were 
made  for  stonecutters,  landing  for  steamboats  cleared  at  lock  site, cable- 
way  engine  and  boiler  have  been  unloaded  and  set  up. 

8to7iework, — Two  stiff-leg  den-icks  have  been  set  up  in  the  stone  yard 
temporarily  until  the  arrival  of  the  traveling  crane  already  ordered  for 
that  purpose. 

Two  cars  of  sandstone  brought  to  the  railroad  by  wagon  have  already 
been  received  from  quarry  at  Cherokee^  Ala.,  and  five  stonecutters 
began  work  June  28, 1895.  Two  and  one-quarter  cubic  yards  of  arch 
Btone  was  cut  during  June,  1895. 

Cherokee  Quarry^  Alabama. — Aft^r  using  the  supply  of  stone  got  out 
by  contractor,  the  lock  is  to  be  built  of  sandstone  from  this  point  which 
has  shown  itself  to  be  very  suitable  for  the  purpose.  Quscrry  has  been 
leased,  right  of  way  for  4,000  feet  of  switch  track  secured,  switch  sur- 
veyed, located,  cross  sectioned,  and  the  grade  made  and  ties  cut  and 
distributed.  Bails  willbe  on  hand  shortly  after  the  close  of  the  fiscal 
year.  Great  delay  at  this  point  was  experienced  by  difficulty  in  secur- 
ing proper  railroad  rates  from  the  quarry  to  lock  site,  but  fhe  matter 
was  at  last  equitably  adjusted. 

The  necessary  grading  for  tram  tracks  to  be  used  in  transferring 
stone  from  quarry  to  cable  way  has  been  done.  Timber  for  three  guy 
derricks  has  been  got  out,  framed,  and  two  derricks  erected.  Founda- 
tions for  cableway  towers  and  engines  have  been  begun. 

A  well  has  been  dug  at  the  quarry,  tool  house  and  blacksmith  shop 
erected,  and  stripping  and  quarrying  already  begun.  All  the  derricks 
and  loading  overhead  traveler  will  be  in  position  by  the  end  of  August, 
1895. 

Following  are  detailed  amounts: 

Qrnbbing  and  olearin^ acres. .     5. 76 

Excavation,  earth cubic  yards. .  4, 431 

Excavation,  loose  rock do 37 

Embankment do 5,324 

Stripping do....  2,802 

Dimension  stone  quarried do 326 

Gradin^^  for  tracks do 1,187 

Cross-ties  made  and  delivered * 2, 230 

Stone Bcabbled cubic  yards..        50 

Derricks  erected 2 

Miscellaneous  work  included :  Eepairiug  wagon  roadj  hauling  stone 
from  quarry  to  main  railway ;  hauling  machinery  and  material  from  rail- 
way to  quarry  (1  mile)  5  making  bolts  aud  wedges ;  sharpening  tools,  etc. 

6.  FOOT  OF  BEE  TREE  SHOALS,  ALABAMA,  TO  PADUCAH,  KY.  (225 

MILES). 

Information  pertaining  to  the  section  of  the  river  below  Bee  Tree 
Shoals  (Riverton,  Ala.)  is  very  limited.  In  1864-65  a  reconnaissance  of 
the  Tennessee  River  from  Paducah  to  Florence  (225  miles)  was  made 
by  a  j)arty  of  the  United  States  Coast  Survey,  the  data  thus  obtained 
to  be  for  the  use  of  the  Mississippi  squadron  under  the  command  of 
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*  Acting  Rear- Admiral  S.  P.  Lee,  U.  S.  N.    The  ^*  notes"  pertaining  to  the 
map  of  the  survey  states  that — 

The  stages  of  water  in  the  Tennessee  ma^'  be  divided  into  low,  ordinary,  and  biffh 
water.  A  ]ow  stage  of  water  prevails  under  nsual  circumstances  for  three  montna 
of  the  year;  a  medium  or  orainary  stage  lasts  generally  tive  months,  and  a  high 
stage  four  months. 

The  average  depth  of  the  river  at  a  low  stage  is,  on  all  the  bars,  3i  feet,  excepting 
Duck  River  Shoals  and  Big  Bend  Shoals,  on  which  6  inches  less  is  found  at  such  a 
stage.  This  applies,  however,  only  to  the  river  below  Chickasaw.  The  averaffe 
depth  at  a  medium  sta^e  may  be  considered  9  feet  on  the  bars.  At  this  stage  only 
the  Green  Bottom  Bar  is  bare. 

Green  Bottom  Bar,  Duck  Eiver  Shoals,  and  Big  Bend  Shoals,  above 
referred  to,  are  distant  SS  miles,  108  miles,  and  199  miles,  respectively, 
from  mouth  of  river.  Chickasaw  settlement,  225  miles,  is  now  known 
as  Eiverton,  Ala.  This  section  of  the  river  has  been  heretofore  cov- 
ered by  the  estimates,  surveys,  and  appropriations  for  the  Tennessee 
Kiver  below  Chattanooga,  but  no  special  allotments  were  made  for  the 
river  below  Bee  Tree  Shoals  from  the  allotments  for  the  Tennessee 
Eiver  made  from  the  general  appropriation  acts  of  1868  and  1869  or 
fi'om  the  appropriations  from  1870  to  1892,  inclusive,  aggregating  the 
sum  of  $4,183,000. 

A  survey  was  completed  in  December,  1867,  from  Chattanooga  to 
mouth  of  river,  and  an  estimate  of  $40,000  submitted  for  removal  of 
obstructions  and  construction  of  wing  dams  below  Florence,  225  miles. 
(Eeport  of  Chief  of  Engineers,  1870,  p.  389.) 

Maj.  Walter  McFarland,  Corps  of  Engineers,  speaking  of  the  lower 
Tennessee,  in  his  report  on  lipes  of  water  communication  between  the 
Mississippi  Eiver  and  the  Atlantic  (Eeport  of  Chief  of  Engineers,  1872, 
p.  513),  states  that — 

Descending  tlio  river  we  fiud  tliat  improvements  of  some  kind  or  other,  removing 
rock  or  gravel  or  constructing  wing  dnms,  in  order  to  straighten  or  widen  the  chan- 
nels or  to  give  them  sufficient  depth,  will  be  re(iuired  at  the  following  points,  viz: 
Bear  Creek  Shoals,  Indian  Creek,  Big  Bend  Shoals,  Diamond  Island,  Wolf  Island, 
Chalk  Bluff,  Beech  Creek  Shoals,  Buffalo  Shoals,  Armstrongs  Tow-head,  bridge  at 
Johnson ville,  Duck  River  Shoals  and  Suck,  Turkey  Island  Shoals,  White  Oak  Island, 
Harrican  Island,  Leatherwood  Shoals,  Sandy  Island,  Panther  Creek  Island,  MoCul- 
longhs  Bar,  Blood  River  Island,  Pentecost  Tow-head,  Widow  Reynolds  Bar,  Grubbs 
Tow-head,  Little  Chain,  and  Grand  Chain. 

In  1878  and  1879  some  work  was  done  at  Duck  Eiver  Shoals,  117  miles 
below  Bee  Tree  Shoals.  This  shoal  is  a  gravel  bar,  and  is  subject  to 
considerable  change  from  the  action  of  the  current.  In  1881  and 
again  in  1890  a  small  force  with  a  snag  boat  was  employed  a  short  time 
in  each  year  removing  from  the  channel  a  large  number  of  snags  and 
overhanging  trees.  In  1882  the  following  localities  below  Eockport^ 
about  4  miles  below  mouth  of  Duck  Eiver,  were  reported  as  requiring 
improvement:  Duck  Eiver  Suck,  Johnsonville,  Eeynoldsburg  Island, 
Turkey  Island,  Sandy  Island,  Little  Chain,  and  Big  Ohain.  It  is  stated 
in  the  Annual  Eeport  of  the  Chief  of  Engineers,  1892,  page  1915, 
that — 

Dnring  the  last  fifteen  years  the  improvement  of  the  river  below  Bee  Tree  Shoals, 
and  in  fact  below  Florence,  has  not  received  the  attention  its  commerce  and  naviga- 
tion appear  to  be  justly  entitled  to,  owing  to  the  almost  imperative  necessity  of  con- 
centrating all  efforts  and  expending  all  money  appropriated  for  the  river  '*  below 
Chattanooga ''  npon  the  removal  of  the  main  obstruction  to  navigation,  the  then 
impassable  barrier  of  the  Muscle  Shoals.  However,  daring  that  fifteen  years  a  small 
amount  of  work  was  done,  as  above  stated,  below  Riverton,  foot  of  Bee  Tree  Shoals, 
Alabama. 

In  1878  and  1879,  in  the  channel  at  Duck  River  Shoals,  amounting  to $7, 804. 95 

In  1881  and  1882,  snagging,  etc 3.373.04 

Inl8J)0,  snagging,  etc 1,865.33 

Total  below  Bee  Tree  Shoals  from  IS?.",  to  1891 12, 043. 32 
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For  the  abovo  reasous  stated  and  from  informatiou  received  from  various  sources, 
it  iis  believed  that  the  coudition  of  the  lower  Tennessee  demands  an  accurate  survey. 
The  Muscle  Shoals  Canal,  opene<l  to  navigation  November  10,  1890,  and  the  work 
now  in  process  at  Colbert  Shoals  and  Bee  Tree  Shoals,  make  it  verv  important  that 
the  lower  Tennessee  River,  from  the  foot  of  Bee  Tree  Shoals  to  the  mouth  of  the 
river,  be  put  in  such  condition  as  to  permit  the  safe  passage  at  all  seasons  of  any 
boats  capable  of  navigating  the  Muscle  Shoals  Canal  and  the  proposed  Bee  Tree  and 
Colbert  Shoals  Canal  now  in  course  of  construction.  In  order  to  accomplish  this  it 
will  be  necessary  to  have  an  instrnmeutal  survey  made  of  this  section  as  soon  as 
possible,  to  obtain  detailed  maps  of  the  obstructions,  with  a  complete  profile  of  the 
river,  so  that  estimates  can  be  made  and  project  for  the  radical  improvement  of  the 
river  below  Rivertou,  Ala.,  be  submitted,  based  upon  the  necessary  and  definite  data 
that  can  only  be  thns  obtained. 

If  the  Tennessee  below  Bee  Tree  Shoals  is  to  be  radically  improved  it  is  necessary, 
as  above  suggested,  that  an  instrumental  survey  be  macle  as  soon  as  practicable, 
for  the  reason  that  the  surveys,  so  called,  heretofore  have  been  rapid  reconnaissances 
or  examinations,  and  do  not  furnish  the  data  necessary  whereon  to  base  an  economic, 
advantageous,  and  energetic  prosecution  of  any  work  of  improvement  that  may  be 
projected. 

The  act  of  Congress  of  August  17,  1894,  in  appropriating  $100,000 
for  the  improvement  of  the  Tennessee  River  below  Eiverton,  provided 
that  of  this  sum  **  $90,000,  or  so  much  thereof  as  may  be  necessary, 
shall  be  used  in  the  removal  of  snags  and  other  obstructions  to  navi- 
gation between  Eiverton  and  the  mouth  of  the  Tennessee  Biver,  and 
the  remainder  of  said  sum  of  $100,000,  or  so  much  thereof  as  may  be 
necessary,  shall  be  used  in  making  a  survey  of  said  Tennessee  Eiver 
below  Eiverton  and  submitting  plans  for  its  improvement." 

REMOVAL    OP   OBSTRUCTIONS. 

There  being  no  snag  boat  belonging  to  the  Tennessee  Eiver  improve- 
ment, the  steamer  H.  IK  Munson,  and  the  steam  deTrickhoht  Alexander 
were  chartered  on  the  25th  and  22d  of  October,  1894,  respectively,  for 
a  period  of  sixty  days,  with  the  privilege  of  extension  of  time  to  four 
months  longer  if  desired,  the  United  States  paying  for  the  same  $26 
per  day. 

The  necessary  preliminary  work  being  finished,  operations  were  begun 
on  !N^ovember  5,  and  were  continued  until  December  18,  when  a  rise  in 
the  river  made  further  work  imi)ossible.  The  boats  were  ordered  to 
return  to  Paducah  and  were  turned  over  to  their  owners  at  the  expiration 
of  the  charters. 

The  following  is  a  summary  of  tlie  work  accomplished : 

Number  of  snags  removed 159 

Number  of  trees  cut 47 

Nnmber  of  bowlders  removed 5 

Number  of  wrecked  barges  removed 3 

Number  of  miles  run 735 

LIVINGSTON  POINT,  KBNTUOKY. 

The  Annual  Eeport  of  the  Chief  of  Engineers,  1892,  page  1916, 
describes  Livingston  Point  as  follows: 

This  is  a  narrow  strip  or  tongue  of  land  lying  between  the  waters  of  the  Ohio  and 
Tenneeseerivers,  just  above  the  mouth  of  the  latter  stream.  Th4s  point  and  two 
smaU  islands  below  it  form  the  harbor  of  Paducah,  and  by  their  x>osition  prevent  the 
ice-bearing  current  of  the  Ohio  from  entering  the  harbor,  which  is  supplied  with 
the  warmer  waters  of  the  Tennessee  flowing  from  a  southern  latitude  and  rarely  if 
ever  troubled  by  ice. 

The  currents  of  the  two  streams  are  parallel  for  about  a  mile  on  either  side  of 
Livingston  Point,  and  the  Ohio  River  is  rapidly  encroaching  upon  this  narrow  bar- 
rier. The  Tennessee  River  does  but  little  damage.  Near  the  extreme  end  of  the 
point  the  Ohio  has  washed  through  at  high  water. 
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Allotments  from  tlie  iipiiropriations  for  impioviiig  Tennessee  River 
below  Cliattauooga,  to  be  used  at  Livingston  Point,  Kentucky,  at  the 
mouth  of  said  river,  have  been  made  as  follows: 

Amount  allotted : 

Act  of  September  19, 1890 $25,000 

Act  of  July  13, 1892 25,000 

ActofAngiiBtlT,  1894 25,000 

Total 75,000 

A  survey  of  Livingston  Point  was  made  in  December,  1890,  and 
based  upon  the  data  thus  obtained  a  project  for  its  preservation  with 
an  estimate  of  $180,000  was  submitted  January  12,  1891,  to  the  Chief 
of  Engineers,  which  was  approved  by  the  Secretary  of  War  on  the  16th 
of  the  same  month.  ^ 

As  stated  in  Eeport  of  Chief  of  Engineers,  1891,  page  2256 — 

The  plan  of  improvement  adopted  for  preserving  this  point  from  destruction  con- 
sists in  covering  the  wearin<]^  slopes  with  a  revetment  of  stone  and  brush  carried 
well  down  the  hank  below  tiie  water  surface,  supplemented  by  a  pile  and  stone  dike 
along  the  crest  of  the  weakest  portion  of  the  line  where  the  current  of  the  Ohio  has 
already  cut  through  at  high  stages  of  the  river,  the  object  of  both  works  being  to 
hold  in  its  present  position  the  land  now  existing  and  to  cause,  if  possible,  a  further 
deposit  of  sediment  on  the  Tennessee  side  of  the  dike,  which  from  the  present  indi- 
cations is  likely  to  occur. 

The  revetment  of  stone  and  brush  is  specially  needed  on  the  Ohio  side  and  will  be 
but  sparingly  required  on  the  Tennessee  side.  It  will  be  carried  well  below  low 
water,  where  it  will  consist  of  brush  weighted  down  with  stime  in  alternate  layers. 
From  low  water  to  foot  of  dike  broken  stone  will  be  carefully  placed. 

The  amount  expended,  including  outstanding  indebtedness,  to  the 
close  of  the  fiscal  year  ending  June  30, 1894,  was  $48,228.27,  which  has 
secured  the  completion  of  the  dike  on  the  Ohio  side  across  the  '^wash- 
out" near  the  extremity  of  the  iwint  for  a  distance  of  660  feet  and  the 
protection  of  the  bank  for  a  length  of  2,330  feet,  extending  632  feet 
above  the  dike  and  1,038  feet  below  it,  the  average  width  being  47 
feet,  all  the  work  being  done  on  the  bank  facing  the  Ohio  River,  so  as 
to  i)rotect  at  once  the  low  i>art  of  the  exposed  strip  or  "point,*^  which 
was  in  danger  of  washing  away.  The  work  under  contract  for  the  shore 
protection  of  the  Ohio  bank  of  Livingston  Point  by  building  a  revet- 
ment of  brush  and  stone  riprap  was*  carried  on  in  December,  1892,  and 
from  April  to  September,  1893,  9,092  cubic  yards  of  stone  at  $1.23  i)er 
cubic  yard  and  274  cords  of  brush  at  94  cents  per  cord  being  used,  at 
an  aggregate  cost  of  $8,979.90.  This  contract  was  completed  and 
terminated  November  9, 1893,  in  accordanc^e  with  its  terms. 

During  an  examination  of  Livingston  Point,  in  July,  1893,  it  was 
found  that  unusually  heavy  ice  and  high  water  had  greatly  injured  the 
I)oint  by  causing  the  wearing  away  of  the  Tennessee  bank  to  an  alarm- 
ing extent;  it  was  recommended  that  the  Tennessee  bank  be  also  suit- 
ably protected  by  stone  riprap;  this  work  was  approved  and  authorized 
to  be  done  by  hire  of  service  and  purchase  of  materials  in  open  market 
During  the  months  of  August  and  September,  1893,  and  January,  1894, 
9,116.48  cubic  yards  of  stone  was  i)laced  as  riprap  protection  to  the 
Tennessee  bank  at  a  cost  of  $1.23  per  cubic  yard,  $11,213.26. 

Total  amount  expended,  including  outstanding  indebtedness,  during 
fiscal  year  1894  was  $23,804.68. 

On  the  21st  of  March,  1895,  a  letter  was  received  from  the  city  engi- 
neer of  Paducah,  Ky.,  in  the  name  of  the  city  council  and  others, 
reciting  the  danger  of  the  wasting  away  of  Livingston  Point  and  the 
consequent  destruction  of  the  harbor  of  Paducah. 
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A.  few  days  later  Assistant  Engineer  I).  W.  Cliurch  was  sent  to 
Livingston  Point  and  reported  in  substance  as  follows:  i 

The  accompanying  sketch, not  made  to  scale,  shows  approximately  the 
shore  and  channel  lines  of  the  Tennessee  and  Ohio  rivers  in  the  vicinity 
of  Livingston  Point.  ' 

At  the  time  of  the  examination,  March  25,  1895,  the  water  was  just 
high  enough  to  flow  over  the  point  along  the  portion  covered  by  the 
pile  dike  where  the  bank  is  the  lowest,  there  being  a  slight  current 
from  the  Ohio  side. 

Gauge  at  Paducah  read  30.5.    « 

The  water  was  too  high  for  a  careful  examination  of  the  revetment 
work  on  Livingston  Point,  but  it  seemed  apparent  that  there  had  been 
no  cutting  on  the  Tennessee  side,  as  trees  were  standing  erect  in  sev- 
eral places  and  some  distance  out  from  the  high- water  bank  line,  and 
the  exposed  portion  of  the  revetment  showed  no  evidence  of  caying  or 
settlement. 

On  the  Ohio  side  the  revetment  seemed  to  be  intact  and  in  good 
order,  excepting  at  a  point  about  200  feet  below  the  lower  end  of  the 
dike,  where  there  was  a  break  about  50  feet  long.  It  appeared  as  though 
there  had  been  a  settlement  of  the  stone  revetment,  leaving  an  exposed 
bank,  upon  which  the  current  and  waves  from  an  upstream  wind  were 
acting.  A  large  eddy  also  aided  in  the  process  of  erosion.  The  indi- 
cations were  that  the  cutting  would  be  slight  for  some  time  and,  as 
only  temiwrary  work  could  be  done  at  the  then  prevailing  stage  of 
water,  it  seemed  advisable  to  postpone  repairing  the  break  until  a  lower 
stage  of  water,  when  the  whole  work  may  be  put  in  condition  to  resist 
the  current  at  all  stages. 

Occasional  examination  was  recommended  to  see  whether  the  break 
is  enlarged  at  the  higher  stages  of  the  river. 

The  letter  from  the  city  engineer  of  Paducah  above  referred  to  was 
caused,  however,  by  a  matter  quite  distinct  from  Livingston  Point. 

There  has  been  considerable  erosion  at  the  head  of  Tennessee  Island 
at  the  point  indicated  on  the  sketch  by  the  combined  currents  of  the 
Tennessee  and  Ohio  rivers.  The  chute  behind  the  towhead  is  also  fill- 
ing up,  and  this,  together  with  the  cutting  at  the  head  of  the  island, 
leads  to  an  apparently  well-grounded  fear  that  the  Tennessee  may  form 
a  complete  junction  with  the  Ohio  at  the  head  of  the  island  and  the 
combined  streams  flow  past  Paducah  on  the  north  side  of  Tennessee 
Island,  transforming  Paducah  Harbor  into  a  lake  with  entrance  only  at 
the  lower  end.  This  would  be  a  serious  calamity  for  steamboat  interests 
in  the  neighborhood,  as  Paducah  has  always  been  famous  as  a  safe 
winter  harbor  as  well  of  importance  to  the  navigation  interests  of  the 
three  great  rivers. 

The  chute  behind  the  towhead  at  Paducah  is  said  to  be  entirely  dry 
at  an  8-foot  stage  on  the  Paducah  gauge  and  is  growing  up  with  willows, 
these  changes  having  become  very  marked  in  the  last  four  years. 

From  the  lower  end  of  the  towhead  to  a  point  about  halfway  up  the 
chute  are  four  extensive  factories  on  the  mainland  whose  interests  are 
threatened  by  the  filling  up  of  this  chute.  Boats  and  tows  can  still 
reach  these  works  at  moderate  stages,  but  only  by  ascending  the  chute 
irom  below.    At  high  water  these  boats  can  pass  in  from  above. 

The  city  officials  of  Paducah  are  very  desirous  of  having  this  closing 
chute  dredged  out,  botli  in  the  interest  of  the  manufactories  now  threiit- 
ened  with  loss  of  river  front  and  also  to  i)reserve  their  city  harbor.  It 
is  thought  that  such  dredging  would  cause  a  draw  from  the  Tennessee 
River  above,  thereby  taking  a  large  part  of  the  discharge  of  that  river 
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down  the  Kentucky  shore,  and  relieving  the  head  of  Tennessee  Island 
from  most  of  the  impact  now  received  from  the  Tennessee  River. 

In  order  to  determine  on  the  best  plan  for  securing  Livingston  Point, 
studying  results  already  attained  and  to  be  feared  in  future,  a  survey 
will  be  necessary  at  a  comparatively  low  stage  of  water.  This  survey 
should  extend  from  a  point  a  short  distance  below  Paducah  to  i>oints 
far  enough  up  both  the  Ohio  and  Tennessee  rivers  to  determine  the 
channel  lines  above  Livingston  Point  and  probable  future  changes  in 
the  two  rivers  likely  to  affect  the  Point,  cross  sections  should  be 
sounded  at  frequent  intervals,  and"  topography  obtained  below  high- 
water  bank  lines.  Such  a  survey  could  be  made  and  worked  up  in  ten 
days  or  two  weeks  (at  a  cost  of  $1,000  to  $1,200)  and  need  delay  but 
slightly,  if  at  all,  work  at  the  next  low- water  season. 

Since  March,  1895,  nothing  further  has  been  done  at  this  point. 

Amount  expended  during  the  fiscal  year,  $5,711.64;  balance  on  hand, 
$21,060.09. 

Money  statement, 

July  1,  1894,  balance  unexpended $421,697.09 

Amount  appropriated  by  act  of  August  17,  1894 400,000.00 

821,697.09 
June  30,  1895,  amount  expended  during  fiscal  year 134, 959. 55 

July  1, 1895.  balance  unexpended 686,737.54 

July  1. 1895,  outstanding  liabilities 24,763.19 

July  1,1895,  balance  available 661,974.35 

'  Amount  (estimated)  required  for  completion  of  existing  project,  includ- 
ing Livingston  Point,  Kentucky 5,412,939.81 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1897 2,000,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Cost  of  contract  channel  work  at  Boas  Tatvheadf  Tennegaee  Eiverj  July  to  November,  1894, 

Excavation,  solid  rock,  1,852.58  cubic  yards,  at $3. 75 

Excavatiop,  gravel,  269  cubic  yards,  at 1.00 

Coat  of  channel  work  in  Tennessee  River,  Bridgeport  Island,  November,  1894. 

Excavation,  bowlders,  64  cubic  yards,  at $4.16 

Dredging,  gravel  and  bowlders,  7,.581  cubic  yards,  at 35 

Island  Bar,  Bndgeport  Island. 

Left  chute : 

Excavation,  solid  rock,  889.7  cubic  yards,  at $4.16 

Excavation,  gravel,  21  cubic  yards,  at 4.16 

Right  chute : 

Excavation,  solid  rock,  35  cubic  yards,  at 4. 16 

Trees  cut,  390,  at 125 

Beard  Beef,  below  Ouniersville. 

Excavation,  bowlders,  about  20  cubic  yards,  at  about $10. 00 

CoHt  of  dredging  on  Muscle  Shoals  Canal,  Tennessee  River,  including  labor,  material,  sub- 
sistence, 5  pel'  cent  interest  on  cost  of  plant,  and  10  per  cent  depi-eciation. 

Upper  division,  13,075  cubic  yards,  at , $0. 055 

Lower  division,  13,220  cubic  yards,  at 072 
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Cast  of  dry  rubble  wall  below  Lock  4,  Muscle  Shoah  Canal,  Tenneasee  River,  fiscal  year 

1894-95, 

QaarryiDg,  69  cubic  yards,  at $1.64 

Wall  building,  372  cubic  yards,  at 2.09 

Previously  quarried,  303  cubic  yards,  at 1. 00 

Total  cost  of  this  wall  per  cubic  yard,  at 3. 215 

Cost  of  quarrying  for  wing  dam  at  Lock  9,  Muscle  Shoals  Canal,  Tennessee  River,  May  16 

to  June  30,  1895, 

Stripping,  191  cubic  yards,  at $0. 448 

Quarrying  proper,  2,033  cubic  yards,  at ^ .  458 

Actual  cost  of  stone  as  quarried,  per  cubic  yard 500 

Cost  of  work  at  Cherokee  Quarry,  Alabama,  for  lock  at  Riverton,  Ala,,  Tennessee  River, 
February  1  to  June  SO,  1895, 

Grubbing  and  clearing  5.75  acres,  at $70. 73 

Excavating  eartb,  4,431  cubic  yards,  at 14| 

Embankment,  earth,  5,324  cubic  yards,  at 137 

Ties  for  tracks,  2,230,  at 16 

Stripping,  2,8(^  cubic  yards,  at 33 

Quarrving  dimension  stone,  326  cubic  yards,  at 1. 44 

Scappling,  50  cubic  yards,  at 1. 24 

Cost  of  work  done  on  lock  at  Riverton,  Ala.,  Tennessee  Siver,  February  1  to  June  SO,  1895, 

Evcavating  earth,  7,567  cubic  yards,  at $0. 17^ 

Excavating  solid  rock,  683  cubic  yards,  at 97i 

Embankment,  eartb,  2,489  cubic  yards,  at 157 

Ties  for  tracks,  2,101,  at 185 

Cutting  stone  (arches),  2^  cubic  yards,  at 13. 50 


COMMERCIAL  STATISTICS. 

Tennessee  Rive)  above  Chattanooga,  Tenn, 


Articles. 


Year  endinK  December 
31— 


Grain 

Iron 

Lnmber 

Sand 

Tan  bark 

Flour 

LogB  and  wood . 


Toils.  , 
.1    6.930 
'  13,365 

.;        102 
.      5,150 

.)        412 
•         271  i 
.1  50,000 

I 


1894. 


Articles. 


Tons.   1 

Tons. 

25.911  j 

55, 116 

11,988  I 

14,567 

3,464 

7,957 

1,763 

1,  225 

800 

27 

644 

1,844 

225 

40.000 

Year  ending  December 
31— 


1892. 

1893. 

1894. 

Livf^  Atock  •••..   ..... 

Tons. 
226 

T071S. 

528 

88 

25, 615 

Tons. 
1,089 

Railroad  ties 

Greneral  merchandise  . . 
Cotton 

14,716 

38,579 
14 

Cotton  seed 

6 

400 

Total 

91,187 

71,026 

160,818 

Between  Chattanooga,  Tenn,,  and  Decatur,  Ala. 


Articles 


Lumber 

Cotton 

Itive  stock . . 

Grain 

riour 

Cotton  8ee<l. 


j   Year  ending  December 
31- 


T071S. 

3,113 
3,038 

621 
7,396 
1,054 

285 


Tuns. 

58,  525 
190 
197 

1,798 
342 
24 


Tons.    1 

12. 738 

4,095 

921 

7.559  1 

3,288  1 

1,078 

Artich^s. 


General  merchandise . 

Logs  and  wood 

Iron 

Staves 


Tot.il  . 


Year  ending  December 
31- 


1892.    I    1893. 


Tons.   ! 
10,036 
45,755  ; 
2. 250  I 
5.  272  I 


Aons. 
5,578 
6,090  I 

4,581  i 


1894. 


Tons. 
15  001 
122,  Oil 
6,664 


78,820  I  77,325  i     173,355 
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Between  Florenoef  Ala.,  and  Paducahj  Ky. 


Articles. 


Year  ending  December 
31— 


Iron 

Staves 

Lamber 

Cotton 

Peanuts •«• 

Livestock 

HoopiMles 

Grain 


1H92. 

1803. 

1894.  ' 

Tons. 

Toru, 

Tons.    1 

6.970 

14.454 

6.664 

3,986 

4,141 

2,251 

24,742 

104,000 

20,028 

6.105 

1,837 

4,437  ! 

4,649 

2,029 

640 

2,189 

3.090 

2,238 

5.699 

124 

880 

18,249 

12, 121 

9,990 

Articles. 


Year  ending  December 
31- 


Flonr , 

Cotton  seed 

Sand 

General  merchandise 

Logs , 

Railroad  ties 

Total 


1892.        1893.    I     1891. 


Tons.      Tons. 

6,073  4.352 
996  I  24 

2,353  I  701 
36, 114  28, 177 
71,336  30,300 
46,749  139,203 


236.209  ;344.S53 


r<mt. 
4.510 

4.922 

22,089 

192,012 

37,175 


308.914 


lASt  of  Bteamboats  (stem-wheel)  plying  on  Tennessee  Biver  above  Chattanooga,  Tenu.,  and 

its  tributaries. 


CM.  Fonche... 

Davtou 

J.  K.  Hughes — 
J.  C.  Warner. . . 
J.  W.  Bassoll  . . . 
Lucille  Borden  . 

Oliver  King 

RCGunter.... 

Rockwood 

R. 'I.  Coles 

Tallassee 

Kingston 

Onega 


Ocoee 

WyethCity 

Walter  R.  Love. 
Clinton  B.Fisk. 

Key  City 

Maud 

J.  P.  Kindrick  . . 

RuthDodcl 

VoUette 

John  A.  Hart.... 
Wm.  Towle.... 
E.  P.  Dawson... 
Telephone 


Name. 


Length.  [  Breadth. '  Depth,  j^^,^" 


I     Feet. 
.,         93 

.\       142 


142 
76 
86 
60 
153 
130 
118 
60 


120 
112 
100 

80 

79 
112 

87.5 

45 

41 

90 

00 

93 


FeeL 

14 

24.7 
17 
31.6 

9 
14 

8 
28 
25.6 
24.6 
12 
11 
18 

12.5 
21.5 
18 
18 
15 

16.5 
20 

7 

8 

7 

16 
10 
19 


Feet. 
2 

3.8 

3.5 

i.6 

2.8 

2.5 

2.6 

4 

4 

4.2 

2 

3 

2.5 

1.6 


3 

3.4 

3.2 

3.2 

3.7 

2.8 

3 

2,1 

3.5 

2.8 

2.6 


61.13 

105.83 

96.15 

201.06 

24.60 

55. 3S 

29.30 

337.30 

150. 5S 

134.91 

22.16 

37.80 

74.77 

19.18 

13&96 

80.14 

7&89 

50.45 

23.90 

125.71 

1L12 

15.5 

5.63 

63.86 

29.30 

97.47 


List  of  steamboats  {stern  wheel)  plying  on  the  Tennessee  Biver  below  Chattanooga,  Tenn. 


Name. 


Between  Chattanoofja,  Tenn.. 

Maude 

B.  F.Young 

R.  C.Guntcr 

WvethCity 

J.  R.  Hughes 

Pinhook 

R.  T.Coles 

City  of  Chattanooga 

J.  P.  Kindrick 

Rockwood 

A.  J.  Duncan 


and  Decatur,  A  la. 


Below  Florence,  A  la. 


City  of  Savannah . 
City  of  Sheffield . . 
City  of  Paducah.. 

W.S.Nesbtt 

Clyde 

A.  S.  Willis 

Gus  Geniu 


Length,  i  Breadth. ,  Depth.  |  Tonnage. 


Feet. 


120 
153 
120 
98 
94 
118 
184 
111 
130 
150 


190 
180 
183 
212 
185 


Feet. 


24 

28 

21.5 

17 

18 

24.5 

27.8 

2) 

25.6 

32 


32 
32 
37 
3f 


FeeL 

2.5 

4 

4 

4.8 

3.5 

3 

4.5 

3.6 

3.5 

4 

4 


5 

5.5 

5.25 

6.5 

6 


120 


23.03 
160.68 
337.30 
138.96 
95.15 
90.60 
134.91 
167.60 
128.71 
150.53 


835.90 

7S0 
700 
680 
580 
133 
130 


•Annual  f^mjo^rt   ^Titne  3o'*/tf9<5 


Bng  54  1 


» 


i 
1 


PhotofOttph  1,  taken  May  17, 1895  i 


out.    Ou  the  left  is  seen  the  contractor's  damaged  temporary 
end  (bead;  of  hxjk  pit. 


Fliotogr»ph!l,t*XemJutiei_^^^^^^^^^^    LbdrUi  of  m4)del  aJwut  all  raet    LockU.^ 
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Li9t  of  ateamboais  (stem  wheel)  plying  on  the  Tennessee  Eiver,  eic» — Continued. 


Xame. 


Length.  I  Breadth. 


Depth. 


Tonnage. 


Below  Flor€7iee,  Ala.-  Continned. 


C.Smith 

City  of  Chattanooga . 

J.P.Kindrick 

Edwin  Wood 

LN.Hook 

Dick  Clyde 

B.A.  Speed 

Al  Martin 

Maggie  Belle 

Hockwood 

A.  J.Dnncan 

B.F.  Yonng 

R.C.6anter 

WyethCity 

K.T.  Coles 

Sentinel 

AUen  J.Dnncan 

Wyandot 

Corinne 

Annie  Barnes 

Frank  Burnett 

Clayton  H.Webb.... 

MaryN 

Wm.  Towle 

Montesnma 


Kenton . 


Feet. 
132 
134 
111 


Feet. 


27.8 
20 


Feet. 
3.5 
3.6 
3.5 


110 

96 
124 
112      I 

95.6 
130 
150 
120 
153 
120 
118 

83.6 
149 

91 

46.5 

53 

50.6 
112.9 

60 


49 
85 
106.2 


19.2 
17.4 
22 

23.6 
18.4 
25.6 
32 
24 
28 
21.5 
24.5 
.17.6 
31 
18 

8.4 
12 

9.2 
24.7 
14 
16 
12 
15 
33 


850 

167.60 

128.71 


I 


3 

55.95 

3.9 

76.84 

4.2 

140.57 

4 

96.68 

3.6 

52.81 

4 

150.52 

4 

460 

4 

160.68 

4 

387.30 

4.8 

188.96 

4.5 

134.91 

3.25 

85.96 

4 

818.46 

8 

65.94 

4.6 

13.39 

8 

9.16 

2.8 

7.61 

3 

98.7 

3 

86.54 

3.5 

63.86 

3.5 

16.19 

8 

37.73 

5.2 

153.08 

B  B  2. 

OPERATING  AND  CARE  OF  MUSCLE  SHOALS  CANAL,  TENNESSEE  RIVER. 

The  Muscle  Shoals  Canal,  which  had  been  in  course  of  construction 
since  1876,  was  formally  opened  to  public  traffic  Ifovember  10, 1890. 

The  canal  consists  of  two  sections^  known  as  the  Elk  Biver  Division 
and  the  Muscle  Shoals  Division,  being  named  thus  from  the  shoals  of 
the  same  names  on  the  Tennessee  Eiver  around  which  the  two  sections 
were  constructed. 

The  Elk  Biver  Division  is  1.5  miles  long,  not  less  than  100  feet  wide, 
and  has  two  locks,  known  as  Locks  A  and  B,  each  60  by  300  feet,  with 
a  total  lift  of  23  feet. 

The  Muscle  Shoals  Division,  beginning  about  8  miles  below  Lock  B, 
is  14.5  miles  long,  from  70  to  100  ffeet  wide,  and  has  been  constructed 
by  rebuilding  and  enlarging  the  old  canal  built  by  the  State  of  Ala- 
bama, 1831-1836.  This  old  canal  was  used  for  one  season,  but  the 
obstructions  in  the  river  above  and  below  limited  navigation  to  certain 
stages  of  the  water;  hence  it  was  operated  for  one  year  only,  after 
which,  no  funds  being  appropriated  for  its  maintenance,  it  was  disused 
and  fell  into  decay. 

The  lower  division  of  the  canal  contains  nine  locks  of  the  same 
dimensions  as  those  in  the  upper  division,  viz,  60  feet  wide  and  300  feet 
long,  with  a  total  lift  of  85  feet. 

During  the  past  fiscal  year  the  canal  was  kept  in  working  order  and 
no  delay  in  traffic  occurred.  On  the  contrary,  the  towboat  has  been 
able  several  times  to  assist  boats  in  trouble  in  the  vicinity. 

The  locks,  buildings,  and  grounds  were  cared  for  and  kept  in  good 
condition;  the  entire  line  of  embankment  was  patrolled  daily  for  the 
purpose  of  detecting  leaks,  a  large  number  of  which  were  closed  with 
broken  stone,  gravel,  and  clay,  although  no  serious  break  occurred. 
ENG  95 145 


2306      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

Work  done  during  the  year  was  as  follows: 

Upper  Division  {Elk  Rtrer).— This  division  consists  of  an  upper  pool 
formed  by  a  rock-fill  dam  extending  from  the  lower  end  of  Brown 
Island  to  Lock  A,  a  mile  of  canal  trunk  between  Locks  A  and  B,  and 
a  dredged  channel  below  Lock  B  extending  to  channel  in  Gilchrist 
Chute.    Total  length,  about  5  miles. 

The  hydraulic  machinery  at  Lock  A  was  cared  for  and  kept  in  as 
good  condition  as  practicable,  which  requires  ceaseless  watching  and 
repairs,  as  the  whole  system  is  in  need  of  thorough  overhauling. 
Jjcaky  pipes  and  cocks  were  repaired  and  the  gate-engine  castings, 
which  are  cracked,  were  patched  several  times. 

Large  numbers  of  logs  and  quantities  of  drift  were  cleared  from  the 
channel  above  Lock  A  and  passed  through  into  the  river  by  means  of 
the  drift  sluice  provided  for  the  i)uri)ose. 

Between  Locks  A  and  B  weeds  and  brush  were  kept  cut  on  right  of 
way  and  embankments  were  cared  for. 

In  August,  1894,  a  leak  which  had  existed  for  some  time  between  the 
stone  miter  sill  and  the  cushion  timbers  at  the  lower  end  of  Lock  B 
became  so  much  worse  as  to  interfere  seriously  with  the  working  of  the 
lock.  Examinsition  showed  that  the  ends  of  the  cushion  timbers  near- 
est the  lock  walls  were  rising,  owing  to  slij)  of  the  anchor  bolts.  As  a 
temporary  expedient,  until  stage  of  water  should  permit  emptying  of 
lock  chamber,  the  cushion  timbers  were  driven  back  into  place  and 
held  there  by  6  by  12  inch  pine  timbers  bolted  vertically  against  the 
lock  walls  with  their  lower  ends  abutting  against  the  cushion  timbers. 
September  24, 1894,  a  timber  and  canvass  cofferdam  was  thrown  across 
between  the  lower  wing  walls  of  the  lock  and  the  water  pumi>ed  out. 
The  dam  proved  quite  tight,  though  some  difficulty  was  at  first  expe- 
rienced in  making  a  joint  between  it  and  the  rough  quarry-face  masonry 
of  the  wing  walls;  but  owing  to  leakage  from  the  upper  lock  and  the 
discharge  into  the  upper  pool  of  a  small  stream  which  could  not  be 
diverted  it  was  found  necessary  to  use  a  6  inch  and  a  9-inch  centrifugal 
pump  almost  continuously. 

On  examining  the  cushion  timbers  it  was  found  that  four  of  the  6-foot 
hollow  anchor  bolts  near  the  north  end  were  quite  loose  and  could  be 
lifted  out  easily.  These  bolts  are  in  the  form  of  a  pipe,  threaded  for  a 
nut  at  the  upper  end  and  split  at  the  lower  end  into  four  parts  by  longi- 
tudinal slits  about  2  feet  long.  They  fit  loosely  into  holes  drilled  in 
the  stone  sill  and  are  fastened  in  place  by  iron  wedges  dropped  to  the 
bottom  through  the  bore  of  the  bolt  and  driven  by  a  follower  and 
sledge.  These  wedges  are  intended  to  spread  the  split  ends  of  the 
bolts,  and  if  properly  seated  hold  well.  But,  from  the  loose  bolts  taken 
out,  it  was  found  that  wedges  had  jammed  in  the  middle  of  the  bolt 
instead  of  going  to  the  bottom,  and  consequently  had  had  little  or  no 
spreading  effect.  The  wedges  were  removed  and  the  bolts  properly 
replaced.  Holes  were  then  bored  at  several  points  along  the  cushion 
timbers,  and  neat  cement  grout  used  to  fill  the  interstices  between  tim- 
ber and  stone. 

While  this  work  was  in  progress  the  old  wooden  lift  valves  were 
removed  from  the  filling  and  emptying  culverts  and  replaced  by  new 
cast-iron  valves,  hung  on  a  vertical  shaft  placed  near  the  center  and 
maneuvered  by  a  double-geared  winch  on  the  lock  coping.  These 
valves  are  of  the  same  i)attern  as  those  previously  placed  at  all  locks 
on  the  lower  division  and  reported  on  in  Annual  Report  of  Chief  of 
Engineers,  1894,  page  1825. 
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The  canvas  dam  used  was  placed  iu  teii  hours  and  removed  in  five; 
its  length  was  60  feet.  Head  of  water,  6  feet.  Total  time  occpuied  in 
above-described  work,  sixteen  days. 

During  the  month  of  June,  1895,  there  were  dredged  from — 

Cabio  yards* 

Channel  above  Lock  A,  mud 12, 500 

Channel  below  Lock  B,  cl^  and  gravel 575 

Chamber,  Lock  B,  loose  rock 40 

Lotcer  division  {Muscle  Shoals). — This  division  consists  of  an  upper 
pool  half  a  mile  long,  formed  by  extension  of  canal  embankment  above 
Lock  1,  and  of  eight  intermediate  pools  and  nine  locks,  numbered 
frdin  1  to  9,  beginning  at  the  upper  end.  Total  length,  14.5  miles. 
Total  lift,  85  feet.  Maximum  single  lift,  13  feet  at  Lock  6.  Size  of 
locks,  300  feet  long  between  hollow  quoins  by  60  feet  clear  width. 

A  canal  railway  extending  the  whole  length  of  this  division  is  used 
in  towing  barges  and  in  general  work  of  maintenance. 

Dredging  during  the  year  ending  June  SO^  1895, 

Cubic  yards. 

Section    0  (npper  entrance)  deepening,  mud 1,600 

Section    1,  deepening,  mud 200 

Section    3,  deepening,  mud 300 

Section    4,  widening  and  deepening,  mud  and  clay 5, 950 

Section  16,  widening  and  deepening,  mud  and  clay 5, 050 

Section  26,  deepening,  gravel 15 

Section  31,  deepening  lower  entrance,  gravel 120 

Total 13,235 

The  dredge  is  of  the  Bucyrus  elevator  type,  having  a  chain  of  24 
buckets,  each  of  5  cubic  feet  capacity.  In  July  it  was  laid  up  for 
repairs,  thoroughly  overhauled,  and  completed  by  November.  Actual 
time  occupied  in  dredging  was  three  months.  Under  favorable  condi- 
tions it  has  dredged  1,800  cubic  yards  iu  eight  hours.  While  the 
dredge  was  laid  up,  when  it  was  not  being  repaired,  the  crew  was 
employed  on  repair  or  construction  work  along  the  canal. 

A  large  amount  of  repair  and  construction  work  was  done  at  the 
canal  shops  near  Lock  G  during  the  year,  of  which  the  principal  items 
are  as  follows : 

Machine  and  blacksmith  shop. — Air  chamber  made  for  boiler  feed  pump 
of  steamer  Colbert;  engine  cylinders  drilled  and  tapped  for  indicators; 
new  stirrups  made  for  hog-chain  braces  and  hog  chain  lengthened; 
small  vertical  boiler  overhauled,  repaired,  and  mounted  on  main  deck 
as  auxiliary. 

Bucyrus  dredge  dismantled,  eyes  in  cast-steel  links  and  buckets 
bored  and  bushed  with  steel;  cast-iron  rollers  for  bucket  chain  bored, 
turned,  and  new  shafts  made  for  same;  steel  steady  pins  made  for  hold- 
ing main  link  pins;  knuckle  timber  of  hull  sheathed  with  three- eighths- 
inch  sheet  steel  to  prevent  abriision  in  towing  along  canal;  15  brass 
lubricating  pistons  turned  for  bucket  and  link  connections;  machinery 
reassembled  and  dredge  put  in  working  order. 

In  connection  with  this  work  a  small  overhead  traveling  crane  of  2 
tons  capacity  was  built  in  the  machine  shop  to  facilitate  handling  heavy 
buckets,  links,  rollers,  and  other  heavy  machinery. 

Miscellaneous  repairs  were  made  td  wicket  valves  and  maneuvering 
gears  at  the  severel  locks. 

The  small  portable  engine  used  with  centrifugal  pumps  was  thoroughly 
overhauled;  new  piston  rod  and  rings,  stoain-chest  cover  and  bolts, 
cylinder-head  bolts,  and  valve  stem  made. 
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An  old  bolt-cutting  machine  was  repaired  and  pat  up  in  the  machine 
shop. 

The  boiler  feed  pump  of  steamer  McPheraon  was  repaired. 

A  15-inch  turbine  was  installed  and  connections  made  to  two  9  by 
9-inch  Clayton  air  compressors.  The  compressors  were  installed  on 
masonry  foundation  in  the  power  house.  Line  shaft  was  hung  and  800 
feet  of  wroughtiron  2J-inch  pipe  laid  to  connect  compressors  with 
shops.  These  compressors  are  used  for  power  in  the  shops  and  also  to 
furnish  blast  for  the  forges. 

An  old  steam  pump  was  rebuilt  for  use  as  boiler  feed  pomp  on  dredge 
tender. 

Pump-rod  brasses  were  made  for  steamer  8.  H.  Lang. 

The  gate- maneuvering  spars  at  Locks  1  and  2,  which  had  become 
bent,  were  straightened. 

Fifty  linear  feet  of  2-inch  steel  shafting  was  turned  and  hung  to 
transmit  power  from  machine  shop  to  carpenter  shop. 

All  the  iron  and  steel  work  was  made  for  a  universal  woodworker 
and  a  jig  saw  in  carpenter  shop. 

Broken  gate-maneuvering  gear  eastings  were  repaired  for  Locks  2, 4, 
and  5. 

Hand  railings  on  drop  gates  at  Locks  2, 6,  and  7  were  rebuilt. 

Four  switch  rods  and  frogs  were  made  for  canal  railway. 

A  Crosby  gauge  tester  was  made  for  testing  st^am  gauges. 
■  A  map-lettering  press  was  completed;  new  racks  put  on  drop-gate 
spars  at  Lock  5;  pump  valve  and  one  brass  stud  bolt  made  for  steamer 
Colbert;  truss  rod  on  flat  car  repaired;  work  begun  on  traveling  crane 
for  storage  building;  brass-melting  furnace  completed;  ironwork  made 
for  wood- turning  lathe;  headlight  for  locomotive  repaired;  crucible 
tongs  made;  ironwork  for  blue-print  apparatus  made;  capstan  of 
steamer  Colbert  repaired  and  new  steel  rollers  made;  base  plate  of  miter 
gate  capstan  at  Lock  6  repaired. 

Tools  and  machinery  repaired  and  kei)t  in  good  condition  throughout 
the  year. 

Carpenter  shop. — ^A  new  frame  building,  30  by  48  feet,  for  storage  of 
property  was  built  complete,  excepting  main  doors  and  part  of  flooring. 

One  8  wheel  inspection  ear  for  railway,  28  by  8  feet;  two  8-^heel  flat 
cars,  25  by  8  feet,  were  built  complete. 

New  drop  gate  maneuvering  spars  were  made  and  put  in  place  at 
Locks  C  and  8. 

The  dredge  was  dry  docked  on  timber  cribs  in  Lock  6,  and  100  linear 
feet  of  damaged  knuckle  timber  was  removed  and  replaced  by  new; 
part  of  the  bottom  adjacent  to  knuckle  timber  was  also  rebuilt. 

Two  hundred  and  sixty-five  linear  feet  of  pine  sheathing  was  placed 
on  the  vertical  face  of  the  masonry  dry  wall  below  Lock  9,  as  a  protection 
to  boats  entering  the  lock. 

Timber  covers  were  made  for  large  double  valve  gears  at  Locks  3 
and  4. 

Vertical  timber  frame  was  mside  for  the  9-inch  centrifugal  pump. 

Six  wooden  belt  pulleys  were  made  for  machine  shop. 

Six  skylights  were  ])ut  in  the  machine  shop  and  one  in  boiler  room. 

One  GO  foot  barge  was  redecked. 

A  new  lumber  shod  was  built.  • 

Woodwork  of  universal  woodworker  and  of  jig  saw  was  constructed 
and  these  two  machines  built  and  ])ut  in  use. 

Twelve  small  flat  cars  were  repaired. 
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Two  new  hogchain  braces  were  made  aifd  put  on  steamer  Colbert; 
stiffening  braces  were  put  in  the  hull;  four  large  deck  cavils  made  and 
placed;  bulkhead  built  around  boiler  on  maiu  deck. 

A  small  derrick  was  made  and  erected  at  Lock  1  for  removing  logs 
and  drift. 

Boathouse,  16  by  24  feet,  for  skiffs  was  built. 

Small  frame  building  was  erected  for  storage  of  oil. 

Lock-gate  runways  and  spar  platforms  were  rebuilt  at  Locks  1,  3,  4, 
5, 6,  7,  and  8. 

Two  survey  quarter  boats  were  repaired. 

New  timber  slide  valve  was  made  for  use  in  dam  below  LocS  4. 

New  sluice  valve  made  and  placed  in  Hell  town  Bam;  lock-gate  walk 
ways  rebuilt  at  Locks  8  and  9 ;  floor  of  storage  building  completed;  new 
floor  laid  in  watchman's  house  at  Lock  8;  new  stiff*  leg  made  for  large 
derrick  at  Brook's  quarry;  four  ladders  made;  railroad  velocipede 
rebuilt :  9-foot  extension  made  to  carpenter  shop  to  give  floor  and  space 
for  lathe;  blue-print  frame  made;  room  for  paint  shop  floored  and 
ceiled;  main  deck  on  steamer  Colbert  repaired  aud  two  lockers  made; 
capstan  repaired  and  line  reel  made;  two  hatch  covers  made;  pilot 
house  raised;  draft  marks  put  on  hull  and  pantry  repaired. 

Painting. — ^Watchmen's  houses  at  Locks  1  and  4  were  repainted; 
names  painted  on  steamer  Colbert 

In  addition  to  the  above  very  many  minor  repairs  were  made  to 
locks,  buildings,  boats,  cars,  locomotives,  machinery,  and  tools. 

StonewarJc. — Six  cubic  yards  of  cement  masonry  was  laid  as  founda- 
tion for  air  compressors. 

Three  hundred  and  twenty-eight  linear  feet  of  open  stone  drain  was 
laid  for  surface  water  on  United  States  land  north  of  Lock  6. 

Forty-three  cubic  yards  of  rubble  retaining  wall  was  built  at  Locks 
5,  6,  7,  and  8. 

One  hundred  and  nine  cubic  yards  of  stone  was  quarried  and  75  cubic 
yards  cut  for  abutments  at  entrance  of  dry  dock  at  Lock  6.  Fifty-five 
cubic  yards  of  sand  was  hauled  for  the  masonry. 

Retaining  wall  below  Lock  4. — The  old  face  wall  at  this  point  having 
fallen,  which  was  intended  to  prevent  wash  of  railway  embankmeut  by 
water-discharge  culverts  of  the" lock,  the  building  of  a  solid  retaining 
wall  of  dry  masonry  was  begun.  Three  derricks  were  erected  in  Decem- 
ber, 1894.  The  wall  as  proposed  will  be  200  feet  long,  14  feet  high,  6  to 
7  feet  thick  at  base,  3  feet  thick  at  top,  with  batter  of  3  inches  per  foot. 
The  size  of  stone  used  varies  from  2  to  21  cubic  feet.  Work  was  inter- 
rupted in  December  and  January  and  resumed  again  in  May.  Up  to 
June  30, 1895, 451  cubic  yards  of  earth  and  old  masonry  has  been  exca- 
vated, and  342  cubic  yards  of  stone  laid.  Five  hundred  and  sixteen 
cubic  yards  of  earth  was  filled  in  behind  the  wall,  and  this  work  is  now 
practically  complete. 

Miscellaneous. — ^About  1,000  linear  feet  of  ditch,  with  average  cross 
section  of  12  square  feet,  was  dug  to  drain  the  swampy  bottom  land 
belonging  to  the  United  States  south  and  west  of  Lock  6.    The  exca- . 
vated  material  was  used  to  fill  adjacent  sloughs. 

A  large  number  of  unimportant  leaks  through  the  canal  embank- 
ments were  closed  by  gravel  and  clay. 

One  thousand  eight  hundred  and  fifty-six  cubic  yards  of  earth  was 
used  in  strengthening  and  grading  embankments  at  various  points 
along  the  canal. 

One  mile  of  road  between  the  United  States  land  at  Lock  6  and  the 
public  road  was  kept  in  repair. 

The  section  gang  was  employed  in  care  of  railway. 
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Locomotives  were  employed  in  towing  and  miscellaneous  Laulrng. 

Locks,  buildings,  and  grounds  have  been  cared  for  and  kept  in  good 
condition. 

Steamer  Colbert  was  engaged  in  carrying  freight,  towing  coal,  etc. 
The  assistant  engineer  in  charge  of  canal  superintendence,  Mr.  W.  A. 
McFarland,  M.  E.,  has  been  alert,  efficient,  and  loyal. 

Jhatract  of  allotments, 

November  28, 1890 $40,000.00 

Julyl,  1891 31,792.04 

July  1,1892 45,232.90 

Julyl,  1893 60,975.19 

Julyl,  1894 63,772.63 

Total •. 241,772.76 

Estimate  of  funds  needed  from  appropriation  for  operating  and  care  of  canals  and  other 
works  of  navigation  (indefinite) ^  to  be  applied  to  current  expenses  in  operating  the  Muscle 
Shoah  Canal,  from  July  1,  1894,  to  June  30,  J895. 

Amount  required  for  fiscal  year  euding  June  30,  1896 $65, 000. 00 

Balance  remaining  from  allotment  of  preceding  year,  exclusive  of  out- 

staudinff  liabilities 206. 89 

Additional  allotment  required  for  fiscal  year  ending  June  30,  1895 64, 793. 11 

To  be  expended  as  follows : 

1  assistant  engineer,  at  $200  per  month $2, 400 

1  master  mechanic,  at  $100  per  month 1, 200 

1  overseer,  at  $100  per  month 1, 200 

I  clerk,  at  $100  per  month 1,200 

II  lock  masters,  at  $75 per  month  each 9, 900 

11  assistant  lock  masters,  at  $40  per  month  each 5, 280 

1  locomotive  engineer,  at  $60  ppr  month ^ . .  720 

1  engineer  at  machine  shop,  at  $60  per  month 720 

1  telephone  lineman,  at  $50  per  month 600 

2  blacksmiths,  at  $75  per  month  each 1. 800 

1  carpenter,  at  $80  per  month 960 

1  overseer,  at  $80  per  month W^ 

30  laborers,  at  $30  per  month  each 10, 800 

Dredging  and  to wboat  crews,  $800  per  month 9, 600 

Subsistence,  $525  per  month 6,300 

Repairs  of  dredge,  plant,  material,  and  contingencies 31, 360 

Total  for  year 65,000 

Detailed  expenses  incurred  for  operating  and  care  of  Muscle  Shoals  Canal  during  the  fiscal 

year  ending  June  SO,  1895, 


Month. 

Office  and  adminiBtratlon. 

Operating,  care,  repairs,  etc., 

I^ksA 

Salaries. 

Supplies. 

Total. 

Labor. 

Subsist- 
enoe. 

Supplies. 

Total. 

1804. 
July     .             

$250.00 
275.00 
290.00 
275.00 
275.00 
260.00 

276.00 
275.00 
275.00 
276.00 
275.00 
275.00 

$250.00 
275.00 
290.00 
275.00 
296.00 
260.00 

275.00 
275.00 
278.76 
282.80 
285.40 
276.00 

$410. 00 
410.00 
410.00 
426.50 
410.00 
410.00 

410.00 
410.00 
410.00 
410.00 
410.00 
410.00 

$61.26 
69.08 
33.85 

114.35 
45.10 
37.96 

48.38 
34.74 

$23.84 
17.24 
43.00 
21.39 
16.76 
15.40 

5.87 
63.08 

$495.10 

August 

486.32 

September 

488.35 

October 

562.24 

November 

$21.00 

471.86 

December 

463.35 

1895. 
Jannary 

461.25 

February 

507. 8S 

Haroh 

3.76 
7.80 
10.40 

52.45  1        17.95 
50. 75  1        19. 26 

480.40 

April 

480.01 

May 

107.27 
115. 17 

93.17 
32.16 

610. 44 

tTuiie      .       

557.  :ci 

lotal 

3,275.00 

42.95 

3, 317. 96 

4.936.50 

759.85 

369.12 

6,065.47 
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Detailed  expenses  incurred  for  operating  and  care  of  Muscle  Shoah  Canal,  etc. — Cont'd. 


Mouth. 


Olioralin^,  care,  repairs,  etc.,  hockH  1  to  9. 
Subsist- 


Labor. 


Supplu 


Total. 


1804. 

July f I  $2,717.20  ! 

Aunut 2.586.67 

September 2,853.09  i 

October 2,870.31  ! 

November i  3,733.28  i 

December j  2,685.24  \ 

1895.  I 

Janoflry 2,769.70 

Februarj- l  2,862.77 

March '  3,033.55  ' 

April •  3,291.61  | 

May I  3,901.10 

June 4,361.35  j 

Total 86,665.87 


$365.07 
358.67 
180.31 
690.27 
267.30 
221.87 


291.54 
25.^.96 
277.04 
301.08 

573. 18 

476. 19 


4,258.43 


$69r36 
499. 99  I 
1,247.82 
620.60  I 
486.20  ' 
446.84 


171.86 

1,829.34 

520.66  ' 

558.54  . 

3,792.93  I 

3,619.27  I 


$3, 773. 63 
3,445.33 
4,281.22 
4. 181. 18 
3.486.78 
3, 353. 95 


3,233.00 
4.948.07 
3,831.24 
4,151.18 
8, 267. 21 
8.456.81 


Grand 
total. 


I 


$4,518.73 
4,206.65 
5,057.67 
5,018.42 
4,254.64 
4,077.30 


3.072.34 
5,730.80 
4,500.30 
4.013.09 
6,163.05 
9, 289. 14 


14,485.39       55,409.69  1      64.793.11 


Statement  of  traffic  through  the  Muscle  Shoals  Canal  during  the  calettdar  year  ending 
December  31,  1894,  compared  tcith  traffic  during  years  ending  December  51,  1891,  1892, 
and  1893, 


Steaanen number.. 

Barges do 

Kafts do.... 

Misoellaneous  craft do — 

Tonnage tons.. 

Lumber  ..^ do — 

Cotton do — 

Grain do — 

Flour do — 

Oak  extract do — 

General  merchandiae do 

Logs do — 

Iron do 

Coal do.... 

Total 

Pasaen  gers number . . 


Tear  ending  December  31— 


1891. 


24 

19 

6 

9 

2,420 


62 

840 
54 
600 
47 
225 
520 
150 


1892.        1893, 


60 

55 

6 

12 

4,476 


062 
255 
404 
11 
800 
2,119 
471 
610 
150 


3, 131 
171 


5,782 


1894. 


95 

69 

9 

35 

12,812 


3,543 
50 
280 
591 


87 
80 
27 
40 
6,801 


3,110 
0,049 


16,636 
3,506 


3,127 


62 
141 


1,201 
19,522 


295 


24,348 
666 


The  above  la  exclusive  of  supplies  carried  by  Government  steamers. 
During  the  last  six  months  of  the  year  when  traffic  should  be  heaviest,  steamboat 
traffic  was  almost  suspended  in  consequence  of  extremely  low  water. 
Number  of  lockages,  1,257. 


B  B  3. 

IMPROVEMENT  OF  HIWASSEE   RIVER,  TENNESSEE. 

The  Hiwassee  River  rises  in  the  Blue  Eidge  Mountains  in  western 
North  Carolina  and  northern  Georgia,  and  flowing  in  a  west-north- 
westerly direction  enters  the  Tennessee  River  about  35  miles  above 
Chattanooga  and  148  miles  below  Knoxville.  After  breaking  through 
the  Smoky  Mountain  range  and  receiving  the  waters  of  the  Ocoee, 
near  Columbns,  the  Hiwassee  becomes  a  stream  of  good  capacity  for 
navigation. 

As  early  as  1830  the  State  of  Tennessee  made  some  minor  improve- 
ments, but  the  work  was  only  of  temporary  advantage.    The  act  of 
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Congress  of  June  23,  1874,  authorized  an  examination  of  this  river. 
The  examination  was  made  in  September,  1874,  under  the  direction  of 
Maj.  Walter  McFarland,  Corps  of  Engineers.  (See  Report  of  Chief  of 
Engineers,  1875,  pp.  809-813.)  The  principal  obstructions  were  found 
to  be  rock  reefs,  gravel  bars,  snags,  and  overhanging  trees,  and  are  of 
the  same  general  character  as  those  of  the  upper  Tennessee,  and  the 
regimen  of  the  river  is  equally  i)ermanent. 

The  project  for  the  improvement  was  b^sed  on  this  examination,  and 

-consisted  in  narrowing  the  waterway  by  wing  dams  at  the  shoal  places 

and  excavating  rock  reefs  and  gravel  bars,  so  as  to  secure  a  navigable 

channel  40  feet  wide  and  2  feet  deep  at  ordinary  low  water  to  Savannah 

Ford,  about  43  miles  from  mouth  of  the  river. 

The  original  estimate  submitted  in  1875  was  increased,  from  1878  to 
1884,  inclusive,  to  $36,500,  which  amount  has  been  covered  by  the  ten 
appropriations  made  for  this  improvement,  viz : 


Act  of— 


August  14, 1876 $10,000 

June  13, 1878 10,000 

March3,1879 3,000 

June  14,1880 3,000 

March  3, 1881 1,500 

August  2, 1882 1,500 


Act  of— 


July5,1884 $2,500 

August  5, 1886 2,500 

August  11, 1888 1,000 

September  19, 1890 1,500 

Total 36,500 


No  appropriation  has  since  been  made. 

The  amount  expended    to  June  30,  1894,  including  outstanding 
indebtedness,  was  $36,404.03. 
The  Annual  Reports  for  1892  and  1893  state  that— 

The  work  has  resulted  iu  a  partial  improyement  of  the  lower  river,  securing  an 
increased  depth  of  channel  and  the  removal  of  surface  obstructions  and  overhanging 
trees. 

The  work  was  done  at  different  times  at  the  following  obstructions:  Matthew 
Shoals,  MoElrath  Shoals,  Sivils  Shoals,  Magills  Islands,  Blackbird  Shoals,  Graves 
Ferry  and  Shoals,  Caneneld  Beef,  Lasters  Creek  Shoals,  Brindley  Shoals,  Denton 
Island  Shoals,  Boyd  Shoals,  Horse  ford  Shoals,  and  Gamble  Shoals.  TheHiwaaeeeis 
now  navigable  for  steamboats  from  its  mouth  to  Charleston,  21  mileSi  during  the 
boating  season  on  the  upper  Tennessee  River.  Above  Charleston  to  Savannah Tord 
flat  boats  are  used  for  transportation. 

The  work  was  first  begun  in  June,  1877,  at  Matthew  Shoals,  and  at 
intervals  since,  as  each  appropriation  became  available,  efforts  have 
been  made  to  improve  the  channel  at  this  the  i)rincipal  obstruction  to 
navigation. 

In  order  to  distribute  the  fall  at  these  shoals  a  part  of  the  main  dam 
extending  from  the  right  bank,  opposite  the  lower  island,  was  removed, 
and  a  new  spur  dam,  167  feet  long,  built  on  a  reef  extending  from  the 
north  bank,  was  constructed  to  back  up  the  water.  The  effect  has  been 
very  satisfactory  to  the  extent  of  securing  a  reduction  of  the  current's 
velocity  opposite  the  lower  island,  but  owing  to  high  water  and  the 
exhaustion  of  the  appropriation  it  was  not  practicable  to  complete  the 
work.  The  other  dams  were  straightened,  raised,  or  strengthened 
where  necessary;  the  banks  also  were  protected  by  felling  trees  and 
placing  brush  in  x>osition,  anchoring  the  same  with  stone;  this  resulted 
as  desired  in  protecting  the  bank  and  deflecting  the  current  to  the 
opposite  side  of  the  river.  A  ringbolt  was  securely  placed  in  position 
on  end  of  lower  dam  to  assist  heavily  laden  ascending  boats. 

Work  was  suspended  in  September,  1892,  the  funds  available  for 
active  operations  being  then  exhausted. 

Boats  belonging  to  the  Tennessee  Transportation  Company  ply  upon 
this  stream  during  the  season  of  navigation.    Small  boats  of  about  100 
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tons  capacity  can  navigate  tlie  Hiwassee  River  about  eight  months  in 
the  year. 

The  estimates  of  cost  of  improving  the  Hiwassee  Itiver  have  been 
appropriated  and  expended.  If  it  be  determined  to  do  further  work 
upon  this  stream,  it  would  be  advisable  that  an  instrumental  survey  be 
made  to  obtain  accurate  data  whereon  to  base  a  project  and  estimate 
for  the  radical  improvement  from  its  mouth  to  Savannah  Ford.  This 
stream,  in  common  with  other  mountain  streams  of  this  section ,  requires 
that  the  channel  be  kept  clear  of  snags,  logs,  etc.,  brought  down  by  the 
annual  floods,  and  it  is  advisable  that  provision  be  made  for  such  work, 
so  that  the  advantages  resulting  from  previous  exx>enditures  can  be 
maintained. 

No  work  was  done  on  the  existing  project  during  the  fiscal  year 
1894-95.  No  survey  of  this  river  has  ever  been  made.  The  largest 
part  of  the  commerce  to  Chattanooga  from  the  upper  Tennessee  River 
comes  out  of  the  Hiwassee. 

There  were  no  expenditures  during  the  fiscal  year. 

Money  statement. 
Jaly  1, 1894y  balance  unexpended $72. 93 

July  1,  1895,  balance  unexpended 72. 93 

July  1, 1895,  outetanding  liabilities 23.04 

July  1,1895,  balance  available 49.89 


COMMERCIAL  STATISTICS  OF  HIWASSEE  RIVER,   TENNESSEE. 


ArtidM. 

Year  ending  December  31— 

1892. 

1883. 

1894. 

Grain 

Tont. 

1,4«7 

820 

186 

6,052 

80 

338 

1,707 

Tont. 

1,292 

275 

05 

55 

31 

6 

4,908 

Tom. 
6,121 

Tan  bark 

Live  stock 

188 

Lumber 

13 

Floor 

69 

Sand 

362 

G«mArttlni«n>hAndJfi<^  . ... 

2,682 

Cotton 

u 

Cotton  seed 



400 

Total 

10,129 

6,602 

9,839 

List  oftteamhoatt  (stem-wheel)  plying  on  HiwMsee  River. 


Length.  '  Breadth. 

^p""!^^- 

B.T.Colea 

Feel. 
118 

Feet. 
24.6 
12.5 
20 

Feet. 

4. 2          134. 91 

Ocoee 

1.6  ■          19.18 

J.P.  Kendrick 

111 

8.5  '        128.71 

1 

B  B  4. 

IMPROVEMENT  OP  FRENCH  BROAD  RIVER  AND  LITTLE  PIGEON  RIVER, 

TENNESSEE. 

The  French  Broad  River  is  one  of  the  largest  tribataries  of  the  Ten- 
nessee. This  stream  has  its  source  m  North  Carolina,  on  the  western 
slope  of  the  Blue  Eidge,  enters  the  State  of  Tennessee  at  Paint  Bock^ 
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and  after  a  course  of  121  miles  unites  with  tbe  Holston  River  4^  miles 
above  Knoxville,  thus  forming  the  Tennessee  River. 

An  appropriation  was  made  by  the  State  of  Tennessee  about  1840  for 
the  purpose  of  improving  the  rivers  of  the  section  then  known  as  the 
"East  Tennessee  district,"  and  the  improvement  of  Seven  Islands 
Shoals  of  the  French  Broad  River,  about  30  miles  below  Dandridge, 
was  begun  under  direction  of  commissioners  appointed  by  that  State. 
The  State  of  Tennessee  also  built  some  dams  above  Dandridge,  but 
these,  with  the  exception  of  a  few  repaired  by  the  United  States  in 
1881,  bavd  been  removed  during  the  progress  of  the  work  under  the 
present  project. 

An  examination  was  nmdo  of  the  French  Broivd  in  Tennessee  under 
authority  of  act  of  Congress,  July  11, 1870,  and  the  report  ui)on  it  is  to 
be  found  in  the  Report  of  Chief  of  Engineers  for  1871,  pages  491-494. 
A  reexamination  in  Tennessee  was  ordered  by  Congress  in  act  of  March 
3, 1875,  "  from  its  junction  with  the  Holston,  at  Knoxville,  to  Leadvale, 
Tenn."  The  estimate  made  in  1871  was  resubmitted  with  the  report 
of  1876. 

Below  Leadvale,  mouth  of  Nolachucky  River,  a  distance  of  90  miles, 
the  river  is  impeded  by  the  surface  obstructions  usually  found  in  moun- 
tain streams.  This  stretch  of  river  is  exceptionally  beautiful,  broad, 
and  adapted  to  navigation,  especially  below  Dandridge,  about  50  miles. 
The  fall  being  only  about  1  foot  per  mile,  the  channel  can  be  easily 
improved.  From  the  junction  of  the  Nolachucky  River  to  the  Tennessee 
State  line,  31  miles,  the  French  Broad  is  not  susceptible  of  improvement 
except  by  slack- water  navigation,  the  fall  being  7  feet  per  mile. 

The  present  project  of  improving  the  channel  from  mouth  of  river  to 
Leadvale,  about  90  miles,  consists  in  removing  surface  obstructions, 
cutting  down  overhanging  trees,  and  building  wing  dams  wheFe  neces- 
sary, so  as  to  permit  the  passage  of  boats  drawing  2^  feet  during  the 
ordinary  low-water  season.  Under  this  plan  operations  have  been 
carried  on  at  the  most  serious  obstructions. 

The  following  appropriations  have  been  made  by  Congress  for 
improving  French  Broad  River  in  Tennessee,  viz: 

Act  of— 

June  14,  1880 $10,000 

March  3, 1881 3,500 

August  2, 1882 5,000 

July  5,  1884 3,600 

August  5, 1886 6,000 

August  11, 1888 10,000 


Act  of— 

Septembefl9,1890 $10,000 

July  13, 1892 15,000 

August  14, 1894 7,000 


Total 70.000 


The  total  amount  expended  at  the  close  of  the  fiscal  year  ending 
June  30,  1894,  including  outstanding  indebtedness,  was  $63,523.86. 
This  expenditure  has  resulted  in  the  improvement  of  ten  of  the  prin- 
cipal obstructions  below  Dandridge  by  deepening  and  clearing  the 
channel,  removing  fish  traps,  cons^ucting  and  modifying  wing  dams, 
and  revetting  the  banks  when  necessary.  A  list  of  these  ten  obstruc- 
tions, with  their  distances  below  Dandridge  and  the  work  done  at  each 
to  June  30. 1890,  is  given  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers, 1891,  pages  2262, 2263. 

The  improvements  made  at  Seven  Island  Shoals  during  1889  and 
1890  are  therein  reported  as  the  most  important  effected  on  the  French 
Broad  River  in  several  years,  and  have  resulted  in  making  this  obstruc- 
tion navigable  for  steamers  at  stages  of  the  river  when  upstream  navi- 
gation was  heretofore  impracticable.  The  work  at  these  shoals,  although 
not  completed,  has  done  much  good.    Before  any  work  was  done  here 
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by  the  United  States  it  usually  took  a  steamboat  from  one  to  one  and 
a  half  days  to  go  through,  but  now  the  passage  can  be  made  in  forty- 
five  minutes.  At  Bryant  Shoal  the  modification  and  enlargement  of 
the  old  wing  dam  and  the  removal  of  bowlders  from  the  channel  has 
greatly  improved  navigation.  Great  benefit  has  resulted  from  the 
improvement  made  at  Jumping  Moses  Shoal,  near  mouth  of  the  river, 
its  dangerous  condition  having  been  greatly  modified. 

During  the  fiscal  years  1801  and  1892  the  improvements  were  con- 
tinued at  Bryant  Shoals  and  Hanging  Rock  Shoals.  The  bar  at  the 
foot  of  Bryant  Shoals  was  excavated  and  two  dams  constructed,  run- 
ning out  from  the  north  bank.  The  old  dam,  extending  from  the  foot 
of  McCroskey  Island,  was  straightened  and  made  parallel  to  the  main 
current,  then  lengthened  to  hold  water  upon  the  shoal.  Across  the 
island  chute,  about  500  feet  below  the  mouth  of  Pigeon  River,  a  cut-off 
dam  was  built,  submerging  the  bar  complained  of  as  shutting  off  all 
navigation  during  low  water,  through  which  the  current  will  soon  cut  a 
good  chute  sufficient  for  the  passage  of  boats.  At  Hanging  Rock  Shoals 
the  channel  was  changed  from  the  north  to  the  south  side  of  Brabson 
Island.  The  new  channel  was  cleared  of  snags^  drifts^  etc.,  and  some 
rock  excavated.  Eight  dams  were  built,  a  retaining  dam  at  foot  of 
island,  with  two  spurs  jutting  toward  the  new  channel  to  divide  the  fall 
and  guard  against  the  formation  of  a  bar  near  the  foot  of  the  main 
dam;  the  old  dam  on  the  south  bank  of  the  island  was  utilized  and  185 
feet  added  to  it  in  the  directicm  of  the  new  channel;  two  dams  were 
built  out  from  the  south  shore  of  Brabson  Island  and  two  dams  across 
the  head  of  the  chute,  closing  the  old  channel,  which  was  left  open  as 
long  as  possible,  and  no  detention  of  boats  resulted  from  the  change. 

A  small  light-draft  steamer,  Stephen  II.  Long^  was  built  at  Chatta- 
nooga, Tenn.,  for  use  upon  the  upper  Tennessee  and  its  tributaries,  and 
was  paid  for  from  the  proceeds  of  the  sale  of  the  U.  S.  S.  MoFheraorij 
to  the  works  on  the  lower  Tennessee  River. 

Work  was  in  progress  at  the  Hanging  Rock  Shoals  at  the  beginning 
of  the  fiscal  year  ending  June  30, 1894,  and  was  continued  at  several 
obstructions  until  January  1, 1894,  when  operations  were  suspended, 
the  funds  available  for  channel  work  being  nearly  exhausted.  The  fleet, 
with  other  engineer  property,  was  dropped  down  to  winter  moorings  at 
Chattanooga,  Tenn.,  as  a  measure  of  economy  and  safety. 

Work  was  carried  on  during  1893-1894  at  Hanging  Rock  Shoals, 
Denton  Shoals,  Nichols  Reef,  and  Zimmerman  Ford,  and  examinations 
and  maps  were  made  of  the  obstructions  at  Evans  Island,  Saffels  Shoals, 
Hanging  Rock  Shoals,  Cement  Shoals,  Campbells  Shoals,  and  Penny- 
royal Shoals.    The  work  done  appears  to  give  satisfaction. 

The  improvement  of  the  French  Broad  River,  Tennessee,  is  of  impor- 
tance to  the  inhabitants  along  its  banks,  not  only  by  reason  of  its 
increasing  commerce,  but  because  of  its  being  constantly  used  as  a 
highway  for  travel  by  the  people  themselves,  a  large  number  of  passen- 
gers being  carried  by  the  small  steamers  that  ply  upon  this  stream. 
The  commerce  consists  principally  of  marble,  sand,  logs,  lumber,  forage, 
grain,  live  stock,  wood,  and  general  merchandise.  The  completion  of 
the  existing  project  of  improvement  will  materially  aid  in  the  develop- 
ment of  the  mines,  and  will  open  a  river  highway  for  the  transportation 
of  the  mineral  wealth  of  the  mountains  and  the  products  of  the  rich 
agricultural  lands  of  the  region  drained  by  the  river  and  its  tributaries. 

As  soon  as  the  spring  of  1895  opened,  after  the  necessary  repairs  ha<l 
been  made  to  the  one  fleet,  which  is  used  in  succession  for  work  on  all 
the  upper  tributaries  of  the  Tennessee  River  (including  the  building  of 
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a  drilling  raft),  it  was  moved  to  the  vicinity  of  Daudridge,  Tenn.,  and 
the  work  of  inspecting  and  repairing  the  various  dams  began.  This 
will  be  carried  on  downstream,  and  will  be  completed  by  the  time  the 
Tennessee  River  is  at  a  low  enough  stage  to  resume  work  there. 
'  An  important  dam  at  Hanging  llock  had  been  broken  by  ice  during 
the  winter  of  1894-96  and  was  found  to  have  a  gap  80  feet  long  and  6 
feet  deep.  This  was  repaired  in  June,  1895,  a  trii)od  dam  being  used 
to  deflect  and  break  the  force  of  the  current.  One  thousand  four  hun- 
dred and  sixty-five  cubic  yards  of  stone  was  used,  at  a  cost  of  $1.45 
per  cubic  yard  in  the  finished  dams,  including  cost  of  ^larrying.  The 
longitudinal  dam  at  the  foot  of  the  shoal  was  extended  270  feet,  the 
cost  being  the  same  as  above  given. 

The  fleet  was  then  moved  to  Evans  Island  and  work  was  begun  on 
bank  protection  necessary  at  Zimmermans  Ford. 

The  amount  expended  during  the  fiscal  year,  including  outstanding 
indebtedness,  was  $1,927.78. 

The  balance  ($4,433.55)  of  the  appropriation  of  August  17,  1894,  can 
be  advantageously  expended  in  repairing  old  work  and  keeping  chan- 
nel clear  under  project  already  approved. 

The  estimate  of  $150,000  for  improving  the  French  Broad  River  from 
its  mouth  to  Leadvale  is  insufficient  to  secure  the  2-foot  ordinary  low- 
water  navigation  sought  to  be  obtained  under  the  project.  The  exam- 
inations heretofore  made  of  the  French  Broad  River  were  limited  and 
incomplete,  and  are  not  sufficient  whereon  to  base  a  revision  of  the 
estimate  or  1871.  If  a  radical  improvement  of  the  channel  is  to  be 
undertaken,  it  is  recommended  that  a  detailed  survey  be  made  to 
obtain  the  data  necessary  to  determine  the  cost  of  the  work  as  pro- 
jected, having  in  view  its  advantageous  and  economical  prosecution. 

LITTLE   PIGEON  RIVER,   TENNESSEE. 

This  stream  is  formed  by  the  junction  of  its  east  and  south  forks  at 
Sevierville,  Tenn.,  and  flowing  northwesterly  for  about  5  miles,  it  enters 
the  French  Broad  River  about  32  miles  above  Knoxville. 

An  examination  of  Little  Pigeon  River  was  made  under  the  provi- 
sions of  river  and  harbor  act  of  September  19, 1890.  The  channel  was 
found  to  be  obstructed  by  rock  reefs  and  gravel  shoals^  the  object  of 
the  proposed  improvement  at  the  estimate  of  cost  submitted  ($10,000) 
being  to  open  up  the  river  to  navigation  as  far  as  Gatlettsburg,  about 
2  miles,  permitting  the  passage  of  the  small  steamers  that  ply  upon  the 
French  Broad  River,  and  occasionally  during  extreme  high  water  to 
ascend  to  Sevierville,  5  miles  from  the  mouth  of  the  river.  (See  Report 
printed  as  House  Ex.  Doc.  No.  159,  Fifty-first  Congress,  second  session, 
and  Report  of  Chief  of  Engineers,  1891,  pp.  2287, 2288.) 

The  river  and  harbor  act  of  July  13, 1892,  provided  that  of  the  $16,000 
appropriated  for  improving  French  Broad  River,  Tennessee,  $  1,000  "  may 
be  used  in  removing  bar  or  shoal  in  Little  Pigeon  River.''  This  sum  has 
been  allotted  for  the  removal  of  the  bar  near  the  mouth  of  the  river, 
described  as  the  only  bad  shoal  below  Catlettsburg,  No  work  was 
done  nor  expenditures  made  during  the  fiscal  year  ending  June  30, 1893. 

A  working  party  was  organized  in  October,  1893,  and  operations  were 
begun  and  carried  on  for  twenty  days  in  connection  with  those  in  prog- 
ress upon  the  French  Broad  River.  To  overcome  the  obstruction  or 
shoal  near  the  mouth  of  the  river  it  was  found  desirable  to  excavate  the 
channel  at  Gass  Reef  and  to  use  the  excavated  material  and  loose  rock 
in  building  nprap  dam. 
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No  work  was  done  on  tbe  existing  project  for  Little  Pigeon  River 
during  the  fiscal  year  1894-95. 

The  only  improvement  possible  woald  be  to  place  a  dam  in  the  chute 
behind  Bryant  Island  to  back  up  the  water. 

At  present  a  yawl  could  not  reach  Sevierville,  5  miles  from  the  mouth 
of  this  river. 

Total  amount  expended  to  close  of  fiscal  year  ending  June  30^  1894, 
was  $633.10. 

The  balance  of  the  estimate  for  the  proposed  improvement  is  $8,000, 
of  which  $1,000  might  be  profitably  expended  during  the  next  two 
fiscal. years  in  building  the  dam  above  mentioned  and  in  cutting  trees. 

Estimate  of  cost  of  improvlDg  French  Broad  River;  Tennessee,  from 

mouth  to  Leadvale $150, 000. 00 

Amount  appropriated 68,000.00 

Amount  allotted  for  Little  Pigeon  River,  acts  of  July  13, 1892,  and  August 

17,1894 2,000.00 

Amount  received,  sale  of  steamer  McPhersan 900.00 

Amount  expended,  .including  outstanding  indebtedness,  French  Broad 

River 63,463.25 

Amount  expended,  including  outstanding  indebtedness,  Little  Pigeon 

River 6S3.10 

(  Money  statements. 

FRENCH   BROAD  RIVER. 

July  1, 1894,  balance  unexpended $361.33 

Amount  appropriated  by  act  of  August  17, 1894 6,000.00 

6,361.33 
June  30,  1895,  amount  expended  during  fiscal  year 792. 95 

July  1, 1895,  balance  unexpended i 5,568.38 

July  1, 1895,  outstanding  liabilities 1, 134. 83 

July  1, 1895,  balance  available 4, 433. 55 


eqi 
[    harbor  acts  of  l866  and  1867  and  of  sundry  civil  act  of  March,  3, 1893. 

LITTLE  PIGEON  RIVER. 

July  1, 1894,  balance  unexpended $366.90 

Amount  appropriated  by  act  of  August  17,  1894 1,000.00 

July  1, 1895,  balance  unexpended 1, 366. 90 

{Amount  ^estimated)  required  for  completion  of  existing  project 8, 000. 00 
Amount  tna  t  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897      1, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 
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Articles. 

Year  ending  Becember  31— 

1892. 

1803. 

1894. 

Grain 

Tons. 

Tont. 

8,600 

2,200 
300 
580 
150    . 

5,505  : 

Tons. 
28  933 

Lumber ' 

5  733 

Kloar ! 

733 

Livestock 

453 

Wood - - ' 

General  merehandiBe 

12,500 

13,546 

Total 12,500  1      17,426  i       49,398 
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LUt  of  steamboats  {stem-wheel)  plying  oh  French  Broad  Biver, 


Name. 


Telephone 

Lucile  Borden 
C.  M.  Fouohe. 

Tallassee 

Onega 


Len^h. 


Feet. 
93 
86 
96 
60 
104.6 


Breadth. 


Feet 
19 
14 
14 
12 
18 


Depth.  ToDBageu 


FeeL 
2.6 
2.5 
3 
2 
2.5 


97.47 
55.32 
6L13 
22.  IC 
74.  n 


B  B  5. 

IMPROVEMENT  OF  CLINCH  RIVER,  TENNESSEE. 

The  Clinch  Eiver  rises  in  the  Cumberland  Mountains,  in  sonthwest'- 
ern  Virginia,  and  flows  in  a  southwesterly  direction,  generally  parallel 
to  the  Holston  River,  and  empties  into  the  Tennessee  River  at  Kings- 
ton, Tenn.,  104  miles  above  Chattanooga  and  79  miles  below  Knox- 
ville,  the  length  of  its  course  in  Tennessee  being  about  230  miles. 

Between  1830  and  1845  work  was  done  by  the  State  of  Tennessee, 
but  it  resulted  in  little  or  no  advantage  to  navigation.  The  country 
drained  by  this  river,  about  1,436  square  miles,  is  mountainous  and  has 
very  meager  transportation  facilities. 

Under  authority  of  act  of  Congi-ess  approved  March  3, 1875,  exam- 
ination of  the  river  was  made  both  in  Virginia  and  Tennessee.  Osborn 
Ford,  Virginia,  about  35  miles  northeast  of  the  Tennessee  line,  is 
regarded  as  the  head  of  high-water  navigation  on  the  Clinch  River.  It 
has  no  low-water  navigation.  (See  Report  of  Chief  of  Engineers,  1865, 
pp.  736-747.)  An  examination  of  the  Clinch  River  from  Nash  Ford, 
Virginia,  to  Hayne  (or  Walkers  Ferry)  Tenn.,  a  distance  of  about  161 
miles,  was  made  in  1880.  (See  Report  of  Chief  of  Engineers,  1881,  pp. 
1864-1867.)  The  original  project,  submitted  in  1876,  provided  only  '*  to 
improve  the  high- water  navigation  of  this  river,  so  that  there  shall  be 
less  difficulty  and  danger  in  bringing  out  cargoes,  and  so  that  rain  tides 
of  3  or  4  feet  may  be  made  use  of  for  boating  purposes,"  This  was  esti- 
mated at  $26,400.  In  1881  the  engineer  officer  in.  charge  reported  that 
he  hoped  to  attain  a  permanent  increase  of  depth  of  water  in  channel 
by  blasting  rock,  etc.,  "  securing  for  about  145  miles  of  the  lower  river 
at  ordinary  low  water,  from  its  mouth  to  Clinton,  about  2  feet,  and  from 
Clinton  to  Walker  Ferry  (Hayne)  about  IJ  feet,"  adopting  the  low- 
water  channel,  which  in  1876  had  been  simply  suggested  as  a  channel 
that  might  be  found  practicable  after  a  careful  survey,  and  thus  modi- 
fying the  then  existing  project,  but  without  increasing  the  original 
estimate,  which  was  simply  for  high- water  navigation,  by  the  cost  of  the 
channel  projected.  In  1885  the  estimate  was  increased  to  $50,000, 
"because  it  had  been  found  necessary  to  make  the  channel  from  two  to 
three  times  the  width  thought  sufficient  when  the  original  estimates 
were  made,"  but  the  estimate  was  not  increased,  although  the  proposed 
low-water  navigation  instead  of  the  high- water  navigation  was  adopted 
as  part  of  the  present  project;  therefore  the  balance  of  the  original 
estimate  as  modified  and  remaining  unappropriated,  $11,000,  is  mani- 
festly inadequate  to  complete  the  work  as  projected. 

The  examinations  made  of  the  Clinch  River  are  not  sufficient  whei'eon 
to  base  an  estimate  of  the  cost  of  the  projected  lowwater  channel 
below  Walker  Ferry,  but  if  radical  improvement  is  to  be  undertaken 
it  is  veconiniended  that  a  <letailed  survey  be  niade  to  obtain  the  data 
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necessary  to  determine  the  cost,  having  iu  view  an  advantageous  and 
economical  prosecution  of  tbe  work. 

Above  Walker  Ferry  to  the  Tennessee  State  line,  about  85  miles,  the 
only  projected  improvement  is  to  reduce  the  ledges  and  remove  loose 
rock,  etc.,  sufficiently  to  assist  flatboat  navigation  and  rafting  during 
"rain  tides." 

The  following  appropriations  have  been  made  for  this  improvement: 


Act  of— 

June  14,  1880 $10,000 

March  3, 1881 3,000 

August  2, 1882 3,000 

July  5, 1884 5,000 

Augu8t5, 1886 5,000 

August  11, 1888 5,000 


Act  of— 

September  19. 1890 $4, 000 

July  13, 1892 4,000 

Augustn,  1894 2,500 

Total 41,500 


The  total  amount  expended  to  June  30,  ISM,  including  outstanding 
indebtedness,  was  $36,710.54;  the  general  results  attained  by  this 
expenditure  are  that  the  reefs  have  been  reduced,  many  snags  and  over- 
hanging trees  removed,  and  several  strong,  heavy  wing  and  longitudi- 
nal dams  built,  thus  securing  a  passable  channel  at  stages  of  the  water 
2  or  3  feet  lower  than  before  ..he  improvement  was  begun. 

Above  Hayne  (or  Walker  Ferry)  special  advantages  were  secured 
about  ten  years  ago  at  Hunter  Shoals,  Sycamore  Shoals,  Hopson 
Shoals,  and  Straight  Shoals. 

Below  Walker  Ferry  (Hayne)  important  work  has  been  done  at 
Black  Shoals  and  Blet-cher  Shoals;  at  Cloud  Shoals  seven  dams  have 
been  built  and  a  heavy  dam  at  Hibb  Shoals,  which,  with  the  rock 
excavation  in  channel,  have  lessened  the  dangers  to  navigation.  At 
Llewellyn  Shoals  the  improvements  completed  consist  of  reducing  pro- 
jecting rocky  points,  removing  snags,  sand,  and  gravel  from  the  chan- 
nel, completing  wing  dams,  and  constiuctiiig  dam  190  feet  long  about 
324  feet  below  Moore  Ferry  or  Ford.  Safe  navigation  at  these  shoals 
is  now  reported  possible  at  a  stage  of  water  from  1  to  1 J  feet  lower 
than  before  the  work  done  in  1892  was  begun.  At  Young  Island  the 
fish-trap  dam  was  taken  from  the  chute  south  of  the  island,  but  more 
work  is  necessary  to  confine  the  water  to  one  channel  for  the  floating 
of  logs  to  the  mills  below  the  island. 

In  July,  1892,  partial  examinations  were  made  below  the  mouth  of 
Powell  Eiver,  and  in  October  below  the  mouth  of  Emory  Eiver,  having 
in  view  the  ascertaining,  in  a  general  way,  of  what  work  is  necessary 
to  be  done  to  improve  the  channel  to  the  extent  of  securing  a  navigable 
depth  of  2  feet  at  ordinary  low  water. 

No  channel  work  was  practicable  during  the  fiscal  year  1894  until 
November,  1893;  a  little  work  was  then  done  near  Given  Ford,  about 
one-half  mile  below  mouth  of  Emory  River;  (K)  cubic  yards  of  loose 
rock  were  removed  from  channel  and  placed  in  riprap  dams  at  this 
XK)int;  cold  weather  and  high  water  setting  in,  all  work  was  necessarily 
suspended. 

No  work  was  done  on  existing  project  during  the  fiscal  year  1894-95. 

The  amount  expended  during  the  fiscal  year,  including  outstanding 
indebtedness,  was  $208.84. 

Having  reference  to  navigation  and  commerce  upon  the  lower  Clinch 
River,  the  Annual  Report  for  1893  states: 

The  section  of  the  river  below  Clinton,  n  distance  of  abontTO  miles,  is  practicable 
for  steamboat  navigation  during  tbe  higher  stages  of  the  river,  and  to  increase  tbe 
length  of  the  season  of  navigation  the  present  project  contemplates  the  construc- 
tion of  wing  dams  and  other  channel  work  at  the  most  troublesome  obstructions. 
The  principal  navigation  at  present  consists  of  logs  and  zinc  ore.     Immense  tracts 
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of  anent  timber  still  remsin  in  the  country  adjacent  to  this  stream,  and  will  for  a 
long  time  to  come  require  its  channel  as  a  means  of  transportation.  The  product  of 
the  zinc  mines  is  brought  down  from  time  to  time  in  fiatboats  to  the  reducing  works 
at  Clinton.  These  ore  deposits  are  reported  as  being  yery  extensive  and  practically 
dependent  upon  the  river  for  transportation. 

The  Loomis  &,  Hart  Manufacturing  Company,  of  Chattanooga,  Tenn.,  reports 
that  abont  78  per  cent  of  the  logs  reachiug  Chattanooga  are  run  out  of  the  Clinch 
and  its  tributaries,  the  Powell  and  Emory  rivers. 

Estimate  for  improving  Clinch  River,  Tennessee,  as  modified  in  1885 $50, 000.00 

Amount  appropriated 41,500.00 

Amount  expended,  including  outstanding  indebtedness 36, 890. 54 

Money  statement. 

July  1, 1894,  balance  unexpended $2,318.90 

Amount  appropriated  by  act  of  August  17,1894 2,500.00 

4,818.30 
June  30, 1895,  amount  expended  during  fiscal  year 177.50 

July  1, 1895, balance  unexpended 4,640.80 

July  1, 1895,  outstanding  liabilities 3L34 

July  1, 1895,  balance  available 4,609.46 

{Amount  (estimated)  required  for  completion  of  existing  project. ....'..      8, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897      8, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  8, 1883. 
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Articlm. 


Year  endlnic  December  31— 


1892. 


1893. 


Graia  . 
Floar.. 
Iron... 
Lumber. 


Tont. 


LivoBtock 

General  merohandiae. 
Logs 


25.000 


Total I      25,000 


Tmu. 

94 

10 

5 

180 


339 


608 


1894. 


TonM. 

'uo 

44 

aoi 

80 
11. 297 


12,  ta 


List  of  ateamhoats  (item-wheel)  plying  on  Clinch  River. 


Name. 

Length. 

I 
Breadth. ,  Depth. 

Toanace- 

Key  City                              

Feet. 
80 
55 

100' 

Feet.     1    Feet. 

10  '        3 

11  !        3.7 

18|        3.4 

60L45 

Klnffflton                        ...   ................•........••...•.•••••• 

37.80 

ClinlonB.  Fiak 

7&89 



APPENDIX   CC. 


IMPROVEMENT  OF  OmO  RIVER,  AND  OF  MUSKINGUM  RIVER,  OHIO. 


REPORT  OF  LIEUT,  COL,  AMOS  8TICKNET,  CORPS  OF  ENGINEERS,  OFFI- 
CER IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUN£  SO,  1896,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVBMBNTS. 


1.  Ohio  River. 

2.  Operating  snag  boat  on  Ohio  River. 

3.  Operating  and  oare  of  Davis  Island 

Dam,  Onio  River,  near  Pittsburg, 
Pa. 

4.  Movable  dam  in  Ohio  River  below 

mouth  of  Beaver  River,  Pennsyl- 
vania. 


5.  Ice  harbor  at  month  of  Muskingum 

River,  Ohio. 

6.  Muskingum  River,  Ohio. 

7.  Operating  and  care  of  locks  and  dams 

on  Muskingum  River,  Ohio. 

8.  Removing   sunken    vessels  or  craft 

obstructing  or  endangering  naviga- 
tion. 


EXAMINATION  AND  SURYBTS. 


9.  Ohio  River  at  Ironton,  Ohio,  I  11.  Muskingum  River,  Ohio,  from  Zanes- 

10.  Evansville  Harbor,  Indiana.  I         ville  to  Dresden. 


United  States  ENaiNEER  Office, 

Cincinnati^  July  9, 1895. 
General:  I  have  the  honor  to  transmit  herewith  the  annual  reports 
on  the  works  ander  my  charge  for  the  fiscal  year  ending  June  30, 1895. 
During  the  year  1  was  assisted  by  Capt.  William  C.  Langfltt,  Corps 
of  Engineers,  U.  S.  A. 

Very  respectfully,  your  obedient  servant, 

Amos  Stioknby, 
lAeut.  Col.  of  Engineers. 

Brig.  Gen.  Wm.  P.  Obaighill, 

Chief  of  Engineers^  U.  8.  A. 
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CCi. 

IMPROVEMENT  OF  OHIO  RIVER. 
Statement  of  amounta  and  dates  of  all  appropHatione  for  this  work. 


Act  of  Con- 
grees. 

Appropria- 
tions. 

AllotmentH.                                           liemarka. 

Mar.    3,1827 
Har.    3,1835 
July    2,1836 
"Mar      3  1837 

$30,000.00 
50,000.00 
20,000.00 
60, 000. 00 
60, 000. 00 

100,000.00 

6,479.25 

90,000.00 

i 

Ini»rovinff  Mlaaisainui.  Miaaouri.  Arkanaaa.  and  Obte 

j 

July    7,1838 
June  11, 1844 
Mar.    8,1847 
Aug.  30, 1852 
June  23, 1866 

I>o 



$172, 666. 66 

rivers. 

Mar.    2,1867 
July  25„1868 

July  11,1870 
Mar.    3,1871 
June  10, 1872 
Mar     3  1873 

160,000.00 

Bepair,  preservation,  extension,  and  complet&im  of  rlrer 
and  harbor  works. 

Harbor  of  refuge  at  or  near  Cinoiimati. 

85, 666. 66 

60.000.00 

60,000.00 
200,000.00 
200,000.00 
150, 000. 00 
800,000.00 
175,000.00 
800,000.00 

50,000.00 
250,000.00 
250,000.00 
850, 000. 00 
100, 000. 00 
850,000.00 

16, 000. 00 
600,000.00 

17,000.00 
875, 000. 00 

June  23, 1874 
Mar.    3,1875 
Aug.  14, 1876 
June  18, 1878 
Do 



• 

Mar.    3,1879 
June  14, 1880 
Mar.    8, 1881 

.. 

Mar.  21, 1882 

Continuing  work  on  IHivis  Island  Dam. 

Anr.   2,1882 

Harbor  of  refiige  near  Cinoinnati,  Ohio. 

July    5,1884 

Do. 

Aug.    5,1886 
Aug.  11, 1888 
Sept.  19, 1890 
July  13,1892 
Aug.  17, 1894 

880,000.00 
300,000.00 

360, 000. 00 
250.000.00 

D  o  d  u  c  t 
amonnts 
trauaferred 
to  other 

5,579,479.25 
125,168.48 

337,000.00 

ToUl.. 

5,454,310.77 

837,000.00 

The  general  plan  fQr  improving  the  navigation  of  the  Ohio  Biver 
now  in  process  of  execution  is  to  secure  additional  depths  at  islands 
and  bars  by  the  construction  of  low  dams  across  chutes,  and  by  building 
dikes  where  the  river  is  wide  and  shallow,  so  as  to  confine  the  flow  to 
a  smaller  cross  section,  and  by  dredging.  A  radical  improvement  of 
the  upper  part  of  the  river  has  been  commenced  by  the  construction  of 
a  lock  and  movable  dam  at  Davis  Island,  5  miles  below  Pittsburg,  and 
work  on  another  lock  and  dam,  Ko.  6,  has  been  commenced  just  below 
Beaver,  29J  miles  from  Pittsburg.  Surveys  have  also  been  made  for 
sites  for  movable  dams  Kos.  2, 3^,  and  5  of  the  series.  A  snag  boat  and 
two  dredges  belonging  to  the  United  States  are  constantly  employed 
when  funds  are  available  and  the  stage  of  river  permits  in  taking  out 
snags  and  wrecks  and  in  dredging  away  gravel  and  rock  obstructions 
that  can  not  otherwise  be  removed.  When  necessary,  additional  dredg- 
ing plant  is  hired,  the  plant  belonging  to  the  United  States  not  being 
sufficient  to  do  all  the  work  required. 
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At  the  commencemeut  of  the  year  the  following  projected  works  were 
unAnished: 

Hiles  below 
Pitteburg. 

LogBtown  Bar,  2  dikes 18 

Clusters  Islands,  4  dikes  and  1  dam 52 

Month  of  Lickinff  River,  excavation  of  rock  bar 466^ 

French  Island,  2  dikes  and  1  dam 761 

Scuflfletown,  2  dikes 767 

Tradewater  Bar,  1  dike 862 

Mound  City,  111.,  2  dikes 959 

The  foUowiDg  works  were  in  progress  daring  the  year: 

Dam  between  Davis  and  Neville  islands^  4.75  miles  below  Pittsburg. — 
The  paving  of  eight  of  the  lower  cribs  having  been  washed  out  during 
the  previous  winter,  it  was  replaced  in  July  and  the  dam  put  in  good 
condition. 

Dikes  at  Logstown  Bar,  18.5  miles  below  Pittsburg. — Work  at  this 
place  in  accordance  with  the  plan  recommended  by  the  Board  of  Engi- 
neers was  resumed  on  the  main  cross  dike  and  training  dike  in  July, 
1894,  and  these  structures  were  completed  in  August,  1894.  In  addi- 
tion to  completing  the  work,  of  which  only  a  gap  of  125  feet  in  the 
training  dike  was  left  unfinished  at  the  close  of  the  fiscal  year  ending 
June  30, 1894,  some  minor  repairs  rendered  necessary  by  the  floods  of 
the  winter  of  1893-94  were  made.  Although  the  new  dike  caused 
some  desirable  effects  the  permanency  in  form  and  position  of  the  bar 
in  its  front  suggested  that  there  must  be  some  unusual  cause  prevent- 
ing the  continuance  of  the  scour  already  caused  by  it  and  the  conse- 
quent formation  of  a  channel  which  would  naturally  be  expected  to 
follow  the  completion  of  this  dike.  A  study  of  recent  maps  and  com- 
parison with  those  of  older  date  showing  the  position  of  the  old  dikes 
put  in  at  this  place  about  1832  and  about  1868  pointed  to  the  presence 
of  the  portion  of  the  dike  put  in  in  1832,  reported  by  Mr.  Roberts  as 
removed  when  the  1868  dike  was  constructed,  as  an  obstacle  prevent- 
ing the  scouring  out  of  the  desired  channel.  Subsequent  examination 
confirmed  the  supposition  and  the  old  dike  was  traced  over  a  distance 
of  805  feet,  lying  diagonally  across  the  proposed  channelway.  A  force 
was  put  to  work  to  remove  it  in  September,  1894,  but  after  excavating 
it  for  its  full  width  to  a  depth  of  2  feet  over  a  length  of  25  feet  a  rise 
in  the  river  caused  cessation  of  the  work.  This  work  was  afterwards 
completed  by  the  United  States  dredges  in  September  and  November, 
1894, 1,946  cubic  yards  of  loose  rock  and  gravel  being  removed.  I 
stated  last  year  that  "while  surveys  made  show  favorable  action  by 
the  work  so  far  done,  the  closing  of  the  inferior'  shore  channel  and 
dredging  out  of  a  straight  channel  across  the  bar,  which  were  parts  of 
the  original  plan,  but  omitted  in  the  recommendation  of  the  Board  on 
account  of  the  opposition  of  the  coal  men,  will,  in  my  opinion,  have  to 
be  accomplished  to  render  navigation  safe  and  easy  at  this  point.''  A 
recent  examination  shows  that  the  desired  channel  is  not  being  obtained 
by  the  work  so  far  done  and  fully  confirms  the  opinion  quoted.  The 
examination  was  made  by  Mr.  William  Martin,  assistant  engineer,  an 
extract  from  whose  report  is  appended. 

DikeSy  etc.<f  at  Clusters  Islands^  52  miles  below  Pittsburg. — A  contract 
was  made  with  L.  Cramer  &  Son,  dated  June  20, 1893,  approved  June 
29, 1893,  work  to  be  completed  December  31, 1893,  for  the  construction 
of  4  dikes,  1  dam,  and  shore  protection  at  this  place.  The  contract  not 
being  completed  on  the  date  set,  it  was  deemed  to  the  best  interests  of 
the  United  States  to  extend  their  contract  to  November  30, 1894,  under 
supplementary  agreement  giving  the  United  States  power  to  enforce 
proper  progress  for  future  work.    Under  the  extension  and  supplemen- 
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tary  agreement  all  desired  work  was  completed  on  September  28, 1894. 
It  was  deemed  best  to  omit  for  the  present  the  shore  protectioii  contem- 
plated for  the  channel  side  of  the  outer  island  until  experience  has 
shown  more  definitely  the  places  that  will  be  attacked  by  the  current 
The  total  amount  of  material  expended  in  the  structures  under  the  con- 
tract are  as  follows: 


Piles number.. 

Timber feet,B.M.. 

Stone,  smaller  claBa. .  .cnbic  yards. . 

Stone,  larger  claas do 

Bolts,  etc pounds.. 

Spikes do 


Bike  Kg.  1. 


90 
10, 264. 8 
1,299.5 
67 
979 
60 


Dike  No.  2. 


M 

10,744.8 
729.3 
52 
1,011 
60 


I 


Dike  No.  3. 


70 

7,864.8 

449.4 

35.9  j 
819 

60      ' 


Dike  No.  4. 


104 

22.744.8 

1,913.1 

14.9 

1,811 

60 


I 


Dam. 


135 
19,836 
3.388 


1,854 


ToUL 


71,455.2 

7, 77a  3 

150.8 

6,474 

S40 


The  work  has  been  under  the  immediate  supervision  of  Mr.  J.  Nelson 
Caldwell,  inspector,  an  extract  from  whose  report  is  appended. 

The  work  of  dredging  a  channel  through  the  cemented  gravel  bar 
lying  within  the  proposed  channelway  and  which  was  suspended  June 
29,  1894,  by  low  water,  was  resumed  in  November,  1894, 17,678  cubic 
yards  of  gravel  and  bowlders  being  removed,  together  with  4  rocks 
weighing  13  tons,  between  November  12  and  28. 

While  it  is  known  that  the  effect  of  the  work  so  far  done  has  been 
very  beneficial,  as  soon  as  possible  after  the  stage  of  river  will  permit 
an  examination  will  be  made  to  determine  the  exact  changes  so  far  pro* 
duced  on  the  channel  and  what  further  work,  if  any,  is  needed. 

Dam  at  the  head  of  Marietta  IsUmdj  168  miles  below  Pittsburg. — ^It 
having  been  reported  that  considerable  erosion  was  taking  place  at  the 
head  of  this  island,  an  examination  showed  that  the  water  pooled  by 
the  dam  across  the  branch  of  the  river  back  of  it,  flowing  past  the  head, 
had  cut  out  a  cross  channel  there  and  was  washing  away  the  head  of 
the  island.  This  cross  current  was  troublesome  to  navigation  and  was 
also  increasing  the  erosion  on  the  opposite  or  Ohio  bank  of  the  river. 
To  stop  these  injurious  effects  it  was  decided  to  build  a  dam  across  this 
channel  and  to  protect  the  head  of  the  island  so  much  as  was  necessary. 
This  work  was  done  during  October  and  November,  1894, 1,479.9  cubic 
yards  of  stone  being  used.  This  work  was  under  the  immediate  super- 
vision of  Mr.  Edmund  Moeser,  assistant  engineer,  extracts  from  whose 
reports  are  appended.  A  recent  examination,  June,  1896,  shows  that 
the  works  are  producing  beneficial  effects,  but  the  erosion  of  the  Ohio- 
shore  bank,  due  to  a  considerable  extent  to  the  closing  of  the  channel 
back  of  the  island,  continues,  and  the  bank  should  be  protected.  A 
small  amount  of  damage  was  done  to  the  back  channel  dam  by  the  ice 
of  the  past  winter,  but  it  is  slight  and  will  not  require  extensive  repair. 

Dilce  near  foot  of  Blennerhassetts  Island^  188  miles  below  Pittsburg. — 
The  work  proposed  for  the  improvement  of  the  crossing  here  consists 
of  a  loose  stone  dike  on  left  bank  about  550  feet  in  length  to  confine 
the  river  at  low  stages  to  a  narrower  channel  and  a  small  amount  of 
dredging  to  open  a  channel  between  the  deep  water  above  and  below 
the  bar  and  as  an  aid  to  the  scouring  eflect  of  the  dike.  The  dike  is 
to  be  built  to  an  elevation  of  4  feet  above  low  water.  Under  contract 
with  J.  T.  Ilart,  dated  April  29,  1896,  approved  May  3, 1896,  work  on 
the  dike  was  commenced  May  14, 1895^  and  at  the  close  of  the  year  was 
still  in  progress,  3,579  cubic  yards  of  stone  having  been  placed  in  the 
work.  The  dike  is  nearly  completed.  The  dredging  desired  was  done 
by  the  U.  S.  dredges  Ohio  and  Oswego  May  16  to  May  26, 1896, 11,680 
cubic  yards  of  material  being  removed  and  deposited  near  the  left  bank 
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about  1,000  feet  below  tlie  location  of  the  dike.  It  is  thought  this  deposit 
will  aid  the  dike  in  formation  and  maintenance  of  the  desired  channel. 
A  survey  of  the  locality  was  made  before  work  was  begun.  The  chan- 
nel shows  marked  improvement. 

Ice  piers. — ^The  river  and  harbor  act  of  August  17, 1894,  contained 
the  following  clause: 

Improving  Ohio  River;  Ohio:  Con  tinning  improvement,  two  hundred  and  fifty 
thousand  dollars,  of  which  *  *  *  dollars  shall  be  used  in  continuing  the  work 
at  *  *  *  ;  eighteen  thousand  seven  hundred  and  fifty  dollars,  or  so  much  thereof 
as  may  be  necessary,  in  constructing  an  additional  ice  pier  at  Middleport,  Ohio,  pnr- 
snant  to  the  plans  of  the  Chief  of  Engineers,  and  in  enlarging  and  improving  the  ice 
pier  at  Pomero}',  Ohio,  and  in  constructing  an  ice  pier  at  or  near  Syracuse,  Ohio,  or 
at  or  near  Hartford,  West  Virginia,  upon  the  plans  heretofore  adopted  for  such  piers 
in  the  Ohio  River.  The  precise  points  for  the  construction  of  said  piers  at  said 
localities  shall  be  fixed  by  the  Secretary  of  War  so  as  to  best  accommodate  the 
commerce  of  those  sections  of  said  river. 

The  preliminary  surveys  necessary  to  carry  out  this  provision  have 
been  made  and  preparation  of  project  is  about  completed. 

Under  somewhat  similar  provisions  ice  harbors  have  been  created  at 
various  other  places  along  the  Ohio  Kiver.  The  following  table  shows, 
first,  the  locality  where  built;  second,  the  distance  below  Pittsburg, 
and  third,  the  distance  between  consecutive  harbors  of  those  already 
built  and  the  additional  one  authorized  in  the  clause  quoted.  A  gen- 
eral description  of  their  construction  is  given  in  my  annual  report  for 
1893. 

The  harbor  at  the  mouth  of  the  Muskingum  Eiver  consists  simply  of 
the  first  pool  of  the  slack- water  navigation  of  that  river,  a  lock  specially 
designed  to  accommodate  Ohio  Kiver  commerce  giving  entrance  to  this 
pool  from  the  Ohio,  which  will  soon  be  available,  provision  having  been 
made  for  changing  the  railroad  bridge  just  below  the  lock,  which  has 
heretofore  blocked  the  entrance. 


Kame  of  locality. 


1.  Month  of  Muskingum  Kiver.... 

2.  New  Haven  or  SyracoBe 

3.  Kbits  Run , 

4.  Poineroy 

6.  MidcUeport 

6.  Mouth  of  Great  Kanawha  River 

7.  ( ; all ipollH 

8.  Irontou , 

9.  Port«moath 

10.  Ripley 


Difltance   ■   Distance 

heiow      I  from  harbor 
Pittaborg.     above  it. 


Remarks. 


The  past  winter  was  quite  a  severe  one,  navigation  being  suspended 
at  Cincinnati  for  a  period  of  about  twenty-one  days.  Letters  were 
addressed  to  the  mayors  of  towns  where  harbors  exist,  requesting  infor- 
mation as  to  the  use  made  of  them  during  the  past  winter.  As  a  gen- 
eral summary  of  the  replies  received  it  may  be  stated  that  the  harbors, 
with  one  or  two  exceptions,  proved  of  great  service  to  navigation,  many 
steamers  and  barges  taking  refuge  in  them  from  the  ice. 

DiJces  at  Ouyayidotte  Bar^  303  miles  below  Pittsburg. — The  work  pro- 
jected consists  of  the  construction  of  four  loose  stone  dikes  to  be  built 
to  an  elevation  of  3  feet  above  low  water,  and  to  have  the  following 
approximate  lengths : 

Feet 

No.  1,  on  right  bank 860 

No.  2,  on  right  bank 550 

No.  3,  on  right  bank 640 

No.  4,  on  left  bank , 210 
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The  object  of  these  dikes  is  to  confine  the  water  to  a  narrower  channel 
at  low  stages,  in  addition  to  scouring  the  channel  in  front.  Their  efiect 
is  to  be  supplemented  by  considerable  dredging,  as  the  bottom  here 
consists  in  large  part  of  heavy  bowlders  and  compact  gravel  which  the 
current  is  incapable  of  moving.  The  dredging  will  also  remove  an 
elongated  pile  of  stone  or  dike  lying  in  the  proposed  channel  way.  This 
stone  was  placed  here  by  the  town  of  Guyandotte  some  years  ago  to 
better  the  channel.  Under  contract  dated  April  27, 1895,  and  approved 
May  2, 1895,  with  J.  C.  Thomas,  work  was  commenced  on  May  10, 1895, 
and  at  the  close  of  the  year  was  still  in  progress,  6,070  cubic  yards  of 
stone  having  been  deposited  in  place  by  the  contractor. 

The  dredging  at  this  place  is  now  in  progress  by  the  U.  S.  dredges 
Ohio  and  Oswego,  work  commencing  May  27,  1895,  and  the  following 
amounts  of  material  have  been  removed :  Loose  rock,  bowlders,  and 
cemented  gravel,  22,576  cubic  yards;  large  rocks,  204,  aggregating  95.3 
tons,  and  2  logs  weighing  0.9  tons.  The  work  has  materially  improved 
the  channel. 

RocJc  Bar  at  mouth  of  Licking  River,  466,5  miles  below  Pitt^h^trg. — 
As  stated  in  previous  reports,  the  present  project  contemplates  the  con- 
tinuance of  the  excavation  of  this  bar  by  submarine  blasting,  from  a 
boat  equipped  with  steam  drills,  and  subsequent  dredging.  At  the  close 
of  the  last  fiscal  year  work  was  suspended.  It  was  resumed  under  a 
new  allotment  October  29, 1894,  and  suspended  for  the  season  December 
15, 1894.  It  was  resumed  again  June  1, 1895,  and  at  the  close  of  the 
year  is  still  in  progress.  The  economy  of  the  method  of  work  adopted 
has  again  been  shown  most  satisfactorily.  The  total  amount  of  mate- 
rial removed  October  to  December,  1894,  was  6,882.6  cubic  yards,  of 
which  5,465.94  cubic  yards  was  taken  to  Medoc  Bar  and  deposited  so  as 
to  form  the  body  or  core  of  a  dike  needed  there.  During  June,  1895, 
the  work  was  confined  to  drilling  and  blasting. 

The  work  is  under  the  immediate  supervision  of  Mr.  R.  R.  Jones, 
assistant  engineer,  an  extract  from  whose  report  is  appended. 

Dike  at  Medoc  Bar,  485  miles  below  Pittsbury. — ^A  survey  was  made 
in  September,  1894,  to  determine  what  further  work  was  necessary. 
The  resulting  project  approved  September  25  provided  for  the  removal 
of  a  portion  of  the  old  1871  dike  and  construction  of  one  new  dike. 
In  October  a  dredge  was  hired  which  excavated  the  portion  of  the  1871 
dike  as  desired,  the  amount  of  material  removed  on  boats  being  1,224 
cubic  yards,  of  which  1,074  cubic  yards  was  stone,  and  was  deposited 
so  as  to  form  a  head  to  the  shortened  dike.  The  remainder  was  sand, 
of  which  also  large  quantities  were  washed  out  of  the  buckets  while 
being  raised.  Under  ten-day  proposals,  an  agreement  was  made  with 
Messrs.  Hayman  and  Harrell,  of  Cincinnati,  Ohio,  to  furnish  the  stone 
for  the  new  dike.  Beyond  oflfering  one  bargeloa<l,  rejected  as  not  up 
to  the  requirements,  they  made  no  attempt  to  carry  out  their  agree- 
ment. There  being  no  other  bid  at  a  reasonable  price,  it  was  then 
decided  to  partially  construct  the  dike  with  material  removed  from  the 
mouth  of  the  Licking  River.  This  work  was  commenced  on  November 
13  and  completed  December  10,  5,465.94  cubic  yards  of  material  being 
deposited  in  dike,  and  of  which  about  72  per  cent  was  rock  and  28  per 
cent  gravel.  In  the  deeper  portions  the  finer  material  was  carried 
downstream,  forming  a  flatter  slope  than  if  stone  alone  had  been  used, 
but  the  cheapness  of  construction  more  than  justifies  the  excess  of 
material  used.  The  body  of  the  dike  thus  formed  was  carried  to  an 
elevation  of  about  3  fe^t  on  the  Cincinnati  waterworks  gauge.  It  is 
proposed  to  complete  it  by  a  top  covering  of  quarried  rock.    Beneficial 
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effects  of  the  work  on  this  bar  were  observed  at  once,  and  experience 
80  far  this  season  by  boats  points  to  a  marked  improvement  of  the 
channel  both  in  depth  and  direction.  The  work  was  done  under  the 
immediate  supervision  of  Mr.  B.  E.  Jones,  assistant  engineer,  an  extract 
from  whose  report  is  appended. 

Gunpowder  Bar^  509  miles  below  Pittsburg. — The  work  projected  con- 
sists of  two  loose  stone  dikes,  running  out  from  the  right  shore,  to 
confine  the  water  at  low  stages  to  a  narrower  channel.  They  are  to  be 
4  feet  in  elevation  above  low  water  and  their  action  is  to  be  supple- 
mented by  dredging.  The  length  of  Dike  ifo.  1  is,  approximately,  470 
feet,  and  of  Dike  No.  2, 460  feet.  Under  contract  with  William  A.  Kirk, 
dated  April  26, 1895,  and  approved  May  2, 1895,  work  on  the  dike  was 
commenced  May  17, 1895,  and  at  the  close  of  the  year  was  in  progress. 
The  following  amounts  of  material  have  been  placed  by  the  contractor: 
In  Dike  No.  1,  1,727.4  cqbic  yards  5  in  Dike  No.  2,  1,813.6  cubic  yards. 
The  works  are  not  suflBciently  far  advanced  to  produce  much  effect  on 
the  channel,  and  dredging  has  not  yet  been  commenced. 

Flint  Island y  683  miles  below  Pittsburg. — The  work  projected  consists 
of  five  loose  stone  dikes  to  confine  the  water  at  low  stages  and  to  scour 
out  a  channel,  their  action  in  this  respect  to  be  aided  by  dredging.  For 
the  improvement  of  this  place  there  was  constructed  in  1891  a  long 
curved  dike,  joining  the  right  shore  at  its  upper  extremity.  Nos.  1 
and  2  of  the  projected  new  dikes  are  to  be  short  dikes  extending  out 
from  this  long  curved  dike.  In  accordance  with  the  approved  project, 
they  will  be  constructed  by  hired  labor  from  material  taken  from  the 
curved  dike,  which  it  is  designed  to  lower  somewhat  in  order  to  reduce 
the  tendency  of  water  falling  over  it  at  higher  stages  and  forming  a 
deep  channel  or  pool  behind  it.  Dike  No.  3,  approximately  1,420  feet 
in  length,  extends  out  from  the  right  bank  Just  below  the  lower  end  of 
the  curved  dike.  In  addition  to  aiding  in  forming  the  channel  beyond 
it  will  close  the  channel  behind  the  curved  dike  and  cause  this  space 
to  fill  up.  Dikes  Nos.  4  and  6^  of  approximate  lengths,  respectively,  of 
60  and  140  feet,  extend  out  from  the  right  bank.  These  dikes  are  to 
be  from  4  to  6  feet  in  elevation  above  low  water.  Under  contract  with 
Patterson  &  Shipman,  dated  April  29, 1895,  and  approved  May  8, 1895, 
work  of  construction  of  Dikes  3, 4,  and  5  was  begun  on  May  9, 1895,  and 
at  the  close  of  the  year  was  still  in  progress,  the  following  amounts  of 
stone  having  been  put  in  place  in  each  dike: 

Cubic  yards. 

Dike  No.  3  (completed) 3,688 

Dike  No.  4 435.9 

Dike  No.  5 679.3 

The  dredging  contemplated  was  commenced  May  9, 1895,  and  com- 
pleted June  18, 1895,  with  a  dredging  plant  hired  for  the  season  from 
William  A.  Kirk,  of  Madison,  Ind.  The  amount  of  material  removed 
was  14,260  cubic  yards,  most  of  which  was  deposited  roughly  in  form 
of  a  dike  aboat  1,000  feet  below  Dike  No.  3  and  near  the  same  shore, 
to  aid  in  the  formation  of  the  desired  channel.  The  dredge  also 
removed  two  wrecks  which  were  directly  in  the  channel.  An  exami- 
nation is  now  in  progress  to  determine  what  changes  have  taken  place. 

French  Island^  761  miles  below  Pittsburg. — A  contract  was  made  with 
William  Kirk,  dated  June  20, 1893,  approved  June  30, 1893,  work  to  be 
completed  December  31, 1893,  for  the  construction  of  two  dikes  and 
one  dam.  The  work  not  being  completed  at  date  set,  it  was  deemed  to 
the  best  interests  of  the  tJnit^  States  to  extend  the  contract  to  Novem- 
ber 30, 1894.    Work  under  the  extension  was  resumed  in  August^  1894, 
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and  completed  in  November,  1894.    The  following  are  the  total  amonnts 
of  materials  expended  in  the  dikes  and  dam: 

Timber feet,  B.M..  39,300 

Piles number..        350 

Stone,  smaller  class cubic  yards..'  10, 337. 5 

Bolts,  etc pounds..     3,540 

Spikes do 150 

At  the  close  of  the  last  fiscal  year  a  dredging  fleet,  hired  for  the 
purpose,  was  engaged  in  removing  that  portion  of  an  old  dike,  built  in 
1832,  that  lay  in  the  way  of  the  proposed  channel.  The  fleet  was 
engaged  on  this  work  from  June  8  to  July  11,  and  from  August  3  to 
December  8,  1894,  when  operations  were  suspended  for  the  season. 
This  old  dike  proved  to  contain  a  large  amount  of  stone,  and  was  in 
places  scattered  over  300  feet  in  width.  The  work  was  much  hami)ered 
by  the  low  stage  of  water.  Its  removal  has  therefore  proved  costly, 
but  was  necessary  to  the  improvement  of  the  channel,  and  it  is  believed 
that,  with  possibly  the  exception  of  a  little  in  the  shoulder  of  a  gravel 
bar  which,  at  the  time  work  ceased,  projected  into  the  channel  and  did 
not  seem  to  scour  away  as  was  desired,  it  is  thoroughly  removed  within 
the  proposed  channel  lines.  The  total  amount  of  material  dredged 
was  about  50,000  cubic  yards,  consisting  of  sand,  gravel,  and  stone 
from  the  old  dike. 

After  completing  the  dredging  laid  out  for  Flint  Island,  the  plant 
there  was  moved  to  this  place,  arriving  June  19,  since  which  'date 
dredging  the  shoulder  mentioned  has  been  in  progress.  At  the  close 
of  the  month  2,880  cubic  yards  of  material  had  been  excavated.  A 
recent  examination  shows  that  the  channel  way  is  being  formed  as 
desired,  and  a  good  channel  is  hoped  for  during  the  ensuing  low-water 
season.  The  work  was  under  the  immediate  supervision  of  Mr.  H. 
Devereux,  inspector,  an  extract  from  whose  report  is  appended. 

Vanada  Reef  and  Falls  Slough  Crossing j  764  miles  below  Pittsburg, — 
The  works  projected  at  these  two  points,  which  are  about  1^  miles 
apart,  consist  of  two  loose  stone  dikes  extending  out  from  the  right 
bank  to  confine  the  river  to  a  narrower  channel  at  low  stages.  Dike 
No.  1  at  Vanada  Reef  is  to  be  approximately  1,320  feet,  and  Dike  No.  2 
at  Falls  Slough  Grossing  670  feet  in  length;  Ko.  1  is  to  be  4  and 
No.  2  3  feet  in  elevation  above  low  water.  Some  dredging  is  also 
contemplated  to  aid  the  dikes  in  forming  the  channel.  Under  contract 
with  Bedford,  Weikel  &  Nugent,  dated  April  27, 1895,  approved  May  8, 
1895,  work  was  commenced  May  1, 1896,  and  at  the  close  of  the  year 
was  in  progress,  the  following  amounts  of  stone  having  been  put  in 
place  in  each  dike: 

Cubic  yards. 

Dike  No.  1 4,282 

Dike  No.  2 1,506 

The  works  are  not  sufficiently  advanced  to  have  their  efiect  on  the 
channel. 

Scuffletown  Bar,  767  miles  below  Pittsburg, — A  contract  was  made 
with  L.  Cramer  &  Son,  dated  June  20, 1893,  approved  June  29, 1893, 
for  the  construction  of  two  dikes,  work  to  be  completed  December  31, 
1893.  The  contract  not  being  completed  on  the  date  set,  it  was  deemed 
to  the  best  interests  of  the  United  States  to  extend  their  contract  to 
November  30, 1894,  under  supplementary  agreement  giving  the  Unitetl 
States  power  to  enforce  proper  progress  for  future  work.  On  Novem- 
ber 30  the  work  was  not  quite  completed,  and  a  second  extension  was 
granted  to  December  31, 1894.    Under  the  extensions  work  was  com- 
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pleted  December  18, 1894.  The  eflFect  of  these  works,  so  far  as  observed, 
has  been  beneftcial,  boats  having  had  no  trouble  there  this  season.  As 
soon  as  possible  after  the  stage  of  river  is  favorable,  examination  to 
determine  the  effect  produced  will  be  made.  The  following  is  a  state- 
ment of  work  done  and  materials  expended: 


Class  of  material. 


I  PreviouB  to  Since 

Jnne30,1894.   Jtme30,1894. 


Length  of  dike  bnilt,  upper  dike feet. . 

Length  of  dike  built,  lower  dike do 

Piles number. . 

Timber feet,  B.  M . . 

Solta,  nuts,  and  washers pounds. . 

Spikes,  kegs  of  1 50  pounds num1)er . . 

Excavation,  root  of  dikea cubic  yards.. 

Stone,  larger  class do 

,  smaller  class do.... 


Total  cost.. 


500 
1,050 

306 
0.960 

i78 


143 
'3,'874 


250 

480 

219 

53.390 

4,009 

2 


225 
4,589 


Total. 


Price. 


Cost  of 
'  material. 


750 

1,530 

525 

00,350 

4,487 

2 

143 

225 

8,463 


$2.50  I 
20.00  I 
.05i 
0.60 
.25 
1.10 
.94 


$1,312.50 

1,207.00 

246.78 

13.00 

35.75 

247.60 

7, 955. 22 


.1. 


.'....I  11,017.75 


Gut-off  near  Evansville,  Tnd.,  783  miles  belotv  PitUhurg. — ^The  river 
and  harbor  act  of  August  17,  1894,  contained  the  following  item : 

Twenty-five  thousand  dollars,  or  so  much  thereof  as  may  be  necessary,  in  preventing 
the  cut-off  threatened  at  the  peninsula  near  Evansville,  Indiana; 

The  necessary  snrveys  have  been  made  and  platted  to  determine  the 
best  method  of  carrying  out  the  above  provision,  and  the  work  will  be 
taken  in  hand  as  soon  as  practicable. 

Dikes  at  Three  Mile  Island^  773  miles  below  Pittsburg. — The  works  pro- 
jected for  this  place  consist  of  six  loose  stone  dikes,  of  which  Nos.  1  to 
4,  inclusive,  extend  out  from  the  right  shore,  and  Nos.  6  and  C  from  the 
left  shore.    They  are  all  to  be  built  to  an  elevation  of  4  feet  above  low 
water.    Their  ai)proximate  lengths  are  to  be'  as  follows :  No.  1, 290  feet; 
No.  2,  300  feet;  No.  3, 100  feet;  No.  4,  90  feet;  No.  6, 500  feet,  and  No. 
6, 1,160  feet.    Under  contract  with  Bedford,  Weikel  &  Nugent,  dated 
April  27, 1895,  approved  May  8,  1895,  work  was  commenced  May  9, 
1895,  and  at  the  close  of  the  year  was  in  progress,  3,825  cubic  yards  of 
stone  having  been  i)ut  in  place  in  the  dikes. 
The  works  are  not  sufficiently  advanced  to  produce  the  effects  desired. 
It  being  reported  last  season  that  boats  were  having  trouble  at  this 
place,  the  dredge  which  was  employed  at  French  Island  was  sent  here 
daring  the  latter  part  of  July,  1894,  to  dredge  a  channel  through  the 
bar.    A  cut  1,300  feet  long  and  35  feet  wide  was  made  to  a  depth  of  4  feet 
below  low  water,  which  materially  relieved  the  difficulties  experienced. 
Levee  at  Shawneetown,  J//.,  848  miles  below  Pittsburg. — The  river  and 
harbor  act  of  August  17, 1894,  set  aside  $12,000  from  the  funds  appropri- 
ated for  the  improvement  of  the  Ohio  River  to  be  exi)ended  on  this  levee. 
The  work  desired  by  the  citizens  of  the  place  consisted  in  strength- 
ening certain  portions  of  the  levee  by  addition  of  earth  to  the  outside 
or  water  slope;  in  extending  the  stone  revetment  over  another  portion 
niorejor  less  exposed  to  wash,  and  in  repairing  the  levee  where  neces- 
sary.   Under  project  dated  November  9, 1894,  and  approved  November 
13,  1894,  the  earthwork  and  stone  revetment  were  to  be  done  by  con- 
tract after  due  advertisement,  and  the  repairs  by  hired  labor.    Contract 
was  accordingly  made  with  the  I)u  Pont  Improvement  Company,  of 
Owensboro,  Ky.,  dated  December  21, 1894,  approved  December  31,1894, 
to    be  completed  March  31, 1895,  for  the  earthwork.    Owing  to  con- 
tinued unfavorable  weather  the  contractor  was  not  able  to  complete  the 
work  in  time  and  the  contract  was  extended  to  May  15, 1896.    Work 
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was  commenced  January  20, 1895,  and  completed  May  12, 1895,  about 
15,000  cubic  yards  of  earth  having  been  put  in  place.  Under  the  con- 
tract the  final  cross  section  to  determine  the  exact  amount  of  earth 
placed  may,  in  the  discretion  of  the  engineer  officer  in  charge,  be  delayed 
for  three  months  to  allow  for  settlement.  These  final  cross  sections  have 
not  been  taken.  Contract  was  also  made  with  Hampton  G.  Grainger, 
of  Caseyville,  Ky.,  dated  February  7, 1895,  approved  February  20, 1895, 
work  to  be  completed  June  1, 1895,  for  the  delivery  in  place  of  the  stone 
revetment.  Work  was  begun  March  9, 1895,  and  completed  April  30, 
1895,  2,249.2  cubic  yards  of  stone  being  used.  During  the  progress  of 
the  two  contracts  all  necessary  repairs  were  made  over  the  whole  length, 
about  4  miles,  of  the  levee.  It  is  now  believed  to  be  amply  strong  and 
in  good  repair  throughout. 

Dike  at  mouth  of  Tradeicater  River,  862  miles  below  Pittsburg, — A  con- 
tract was  made  with  William  Kirk,  dated  June  20,  and  approved  June 
30, 1893,  fdr'the  construction  of  one  dike  to  be  completed  December  31, 
1893.  Work  not  being  completed  at  the  date  set,  the  contract  was 
extended  to  November  30, 1894.  Under  the  extension  work  was  resumed 
August  23, 1894,  and  the  1,879  feet  under  construction  were  completed 
November  27, 1894.  The  following  table  gives  the  total  amount  of 
material  expended  in  this  work : 

Timber feet,  B.M..  44,240 

PilcB number..  368 

Brash  mats square  yards..      2,965.8 

Binding  poles ,  ...- linear  feet.-      2, 100 

Stone  (smaller  size) cubic  yards..  11,372.1 

Bolts,  etc pounds..      2,812 

This  dike  extends  out  from  the  right  or  Indiana  shore.  Examination 
having  shown  that  the  dike  was  forcing  more  water  to  flow  through  the 
channel  between  bar  and  the  Kentucky  shore,  and  that  a  good  low-water 
channel  could  be  developed  here  by  the  scour  induced  aided  by  dredg- 
ing, during  November  and  December,  1894,  scrapers  were  employed  to 
remove  a  part  of  a  small,  hard  gravel  bar,  and  a  portion  of  the  shoulder 
of  the  main  bar,  lying  in  the  way  of  the  proposed  channel.  The  gravel 
removed,  about  1 2,894  cubic  yards,  was  mainly  above  extreme  low- water 
surface  and  the  excavation  was  much  cheaper  by  this  method  than  to 
have  employed  dredging.  The  United  States  snag  boat  also  removed 
from  this  channel  in  December,  1894,  a  number  of  snags,  wrecks,  and 
bowlders.  An  examination  made  in  May,  1895,  showed  a  continuance 
of  the  scour  in  this  back  channel  during  the  winter,  but  owing  to  the 
compact  nature  of  the  material  further  dredging  was  shown  to  be 
neccessary  in  order  that  a  good  low- water  channel  might  be  obtained 
by  the  time  the  river  should  get  to  its  low  stages.  Under  contract 
with  H.  S.  Brown,  of  Quincy,  111.,  a  dredging  plant  hired  for  the  season 
commenced  operations  May  17,  1895,  and  at  the  close  of  the  year  was 
still  at  work,  14,940  cubic  yards  of  sand  and  gravel,  7  snags,  3  wrecks, 
and  a  large  quantity  of  drift  having  been  removed. 

As  stated  in  report  of  last  year  the  extension  of  the  dike  was  sus- 
pended after  it  had  reached  a  length  of  1,879  feet  until  its  action  on 
the  bar  could  be  further  observed.  The  question  of  its  extension, 
about  400  feet,  to  the  length  contemplated  in  the  original  plan  is  still 
held  in  abeyance,  pending  future  observations  on  the  scouring  action 
induced  and  the  effects  on  the  proposed  channel  way. 

Dikes  at  Mound  City,  III.,  959  miles  below  Pittsburg. — A  contract  was 
made  with  Frederick  Hartweg,  dated  June  20,  approved  June  30, 1893, 
for  construction  of  two  dikes,  to  be  completed  December  31, 1893.  The 
work  not  having  been  completed  on  the  date  set  the  contract  was  ex- 
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tended  to  November  30, 1894.  The  stage  of  water  at  this  place  remained 
too  high  throughout  the  working  season  to  x)ermit  the  contractor  to  give 
the  stone  its  proper  arrangement  and  to  put  on  the  curbing  timbers. 
Supplementary  articles  closing  the  contract  were  therefore  entered  into. 
All  the  stone  required  was  delivered,  and  the  following  are  the  total 
amounts  of  material  expended  in  the  work : 

Piles nnmber..      258 

Brash  mats sqnare  yards..  4,389 

Binding  poles linear  feet . .  3, 120 

Stone,  larg^er  class cubic  yards..        60 

stone,  smaller  class do 7,668.1 

To  aid  the  dikes  in  the  formation  of  the  channel  and  to  relieve  navi- 
gation a  dredging  plant  was  employed  to  cut  a  channel  through  the  bar 
and  to  remove  some  high  areas  interfering  with  free  navigation.  The 
work  of  dredging  began  September  26, 1894,  and  was  suspended  for  the 
season  December  18, 1894--31,768  cubic  yards  of  material  having  been 
removed.  The  channel  cut  through  the  bar  showed  evidences  of  widen- 
ing, due  to  scouring  action,  and  the  work  has  been  very  beneficial.  The 
dredging  was  much  interfered  with  by  a  hard  conglomerate,  which  will 
require  drilling  and  blasting  before  the  channel  can  be  excavated  to  the 
full  depth  desired.  Further  dredging  is  proposed  during  the  ensuing 
season  together  with  the  removal  of  so  much  of  the  conglomerate  men- 
tioned as  may  be  necessary. 

Operations  of  United  States  dredges. — The  dredging  fleet  remained  in 
winter  quarters  in  the  mouth  of  the  Kentucky  Eiver  until  April  26, 
when  it  was  taken  to  Cincinnati  for  necessary  repairs.  These  were 
completed  and  the  fleet  left  Cincinnati  May  8,  and  began  the  season's 
work  at  Clusters  Islands  May  14, 1894.  During  the  calendar  year  1894 
the  fleet  worked  at  the  following  places  removing  the  material  shown: 


Material 

Rocks. 

Sna^. 

Wrecka 

1 

No. 

Weight. 

Cliifftoni  Triftndfff  .•.....•..••«.•...• 

Cu.  yd*.           1    Tons. 
53,072        ft  i        28.  A 

Tans. 

ifo. 

Brimstone  Run  Bar,  Ohio 

5,007 
05,383 

1 

14.8 

Ken4  of  Bnxpote  Tgland  - , /. 

1 
1 

0.4 
1.8 

Foot  of  Bmnotfl  Island 

23,005 

4 

6.1 

1 

T)RTi4  T«UT|fl  Ti^m 

2 

XfOmtown  Bar 

1,9^6 

Horsetail  Ripple 

2 

Month  of  Muftkinf^m  River 

2,505 

3 

6.6 

i 

The  work  at  Brunots  Island  in  Pittsburg  Harbor  was  especially 
needed,  as  the  channel  past  the  island  had  been  deteriorating  for  some 
years,  causing  a  large  number  of  wrecks  there  at  scant  towboat  stages. 
Further  work  is  still  needed  at  this  locality.  The  fleet  went  into  winter 
quarters  in  the  mouth  of  the  Muskingum  Eiver  in  December,  1894. 
The  annual  repairs  for  the  season  of  1895  were  made  there  during  parts 
of  April  and  May,  1895,  and  the  season's  work  began  May  13, 1895. 
So  far  this  season  the  fleet  has  worked  as  follows: 


Locality. 


Amount. 


Haterial  removed. 


Marietta,  Ohio cnbic yards. . 

Foot  of  Biennerhassetts  Island do. . . . 

Do 

Head  of  Vienna  Island 

GnyandotteBar cnbic  yards.. 

Do!i;i;!!!!*!!;i"!ii!;;i!;!'ii!;!!;!^;;!;!i"'""!!; 


1.230 

11,680 

1 

1 

22,576 

204 

1 


t 


SofteraTel. 

Log. 

Wrecked  eoal  barge. 

Bowlders  and  cemented  gravel. 

Large  rocka. 

Log. 
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A  detailed  report  of  operations  for  the  calendar  year  1894  is  given 
by  Mr.  E.  J.  Carpenter,  assistant  engineer,  in  immediate  charge  of  tlie 
fleet,  an  extract  from  Which  is  appended. 

Special  surveys  of  Ohio  River. — Special  surveys  have  been  made  at 
the  following  localities  to  determine  the  needs  of  the  places  named: 

Miles  beloir 
Pittobuzg. 

Foot  of  Blennerhassetts  Island - 188 

Gayandotte  Bar 303 

Eight  Mile  Bar 4581 

Callums  Ripple 471i 

Medoc  Bar , 485 

Rising  Sun  Bar 502 

Flint  Island 683 

Vanada  Reef  and  Falls  Slough  Crossing 764 

Cut-off  near  Evansville,  Ind 771 

Three  Mile  Island 773 

Special  surveys  for  location  of  the  ice  piers  required  by  the  river 
and  harbor  act  of  August  17, 1894,  were  also  made. 

Encroachments. — Information  has  been  received  at  various  times  that 
certain  parties  were  dumping  material  into  the  river  or  over  its  banks 
or  building  structures  which  would  prove  obstructions  to  the  waterway. 
Investigations  have  been  made  and  when  necessary  the  matter  has  been 
reported  to  the  United  States  district  attorney  for  his  action. 

Harbor  lines. — ^The  present  boards  of  engineers,  having  under  con- 
sideration the  harbor  lines  at  Pittsburg,  Wheeling,  and  Cincinnati, 
have  made  their  reports  on  the  lines  at  Wheeling  and  Pittsburg,  which 
reports  and  accompanying  maps  have  been  approved  by  the  Honorable 
Secretary  of  War  and  the  Chief  of  Engineers. 

The  reports  and  maps  for  Cincinnati  are  in  process  of  preparation, 
and  it  is  Hoped  to  complete  them  at  an  early  day.  This  will  complete 
this  work,  except  the  necessary  surveys  for  and  placing  of  monuments 
for  locating  the  lines. 

STAGES  OF  THE  OHIO  RIVER   DURING  1894. 

The  following  are  the  records  of  the  gauges  at  Pittsburg,  Cincinnati, 
and  Evansville,  which  may  be  taken  to  represent  the  navigable  condi- 
tion of  the  upper,  middle,  and  lower  Ohio: 

Gauge  of  Davis  Island  Dam,  near  Pittsburg,  Pa, 


[When  the  dam  ia  np,  low-wat«r  reodhigs  must  be  obtained  from  the  sange  at  the  lower  end  of  the 
lock.  On  this  gange  3  feet  2  inches  oorresponds  to  a  navigable  depth  or  3  feet,  and  6  feet  ooneiiponds 
to  the  same  depth  In  the  river.] 


Depth  in  channel. 

Gauge  readings. 

Month. 

Under  3 
feet. 

8  feet 
and  over. 

«feet 
and  over. 

Highest 

Lowest. 

J^Minary  *  •*.•«•..•..■■■■■••■.•••••«•••■•••..«*■ 

Dayg. 
0 

Days. 

91 

26 
81 
28 
20 
12 

2 
17 

Feet. 
10.2 
14.5 
13.8 

Feet. 
5.1 

February , 

0                 2S 

6.4 

March 

0 

0 

0 

0 

27 

81 

12 

24 

0 

0 

81 

80 

31 

80 

8 

0 

18 

7 

80 
31 

615 

April 

12.1  t             5.8 

May 

21.8                4.1 

June .. 

9.8               8.2 

July 

3.6  .             1.6 

August 

2                   1.1 

Sep  tern  ber 

11.6                 .7 

October 

8.6               2 

November 

6.3               3 

necember 

10      1             8.9 

I:           Total 

9i 

270 

108 
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Cincinnati  gauge,     ^ 

[The  aero  of  thia  nvge  is  abont  2  feet  below  low  water;  readings  of  abont  4  feet  correspond  to 
about  8  feet  in  the  o&annel,  and  those  of  7  feet  to  about  0  feet  in  the  channel.] 


Month. 


Depth  in  channel. 


Under  3 
feet. 


3  feet    j    0  feet 
and  oyer,  and  over. 


Qauge  readings. 


Highest. 


Lowest. 


January  ... 
Febrnary .. 

March 

April 

May 

June 

July 

Angnst  — 
September . 

October 

November. . 
December.. 

Total 


Dayt. 


Dayi, 
31 
28 
31 
30 
81 
30 
81 
81 
80 
81 
80 
81 


895 


l>ayt. 

31 

28 

31 

30 

31 

30 

12 

0 

6 

5 

19 

31 


Feet. 
21 

86.6 
27.5 
26.3 
82 
20. « 

8 

5.1 
12.8 

9 

8.9 
10.4 


268 


Ftet. 
16.4 
17.2 
17.8 
14.2 
9.4 
7.6 
4.1 
8.6 
8.1 
8.5 
8.5 
«.8 


JEvansville  gauge, 

[The  sero  of  this  gauge  is  abont  at  low- water  line;  readings  of  2  feet  correspond  to  about  3  feet  in 
he  channel,  and  readings  of  6  feet  correspond  to  abont  6  feet  in  the  channel.] 


Month. 


Depth  in  channel. 


Under  8       3  feet         0  feet 
feet.       and  over,  and  over. 


Qauge  readings. 


Highest.    Lowest. 


January.... 
February.. 

March 

April 

Umy 

June 

July 

August  — 
September. 
October .... 
Ifovember. . 
December.. 

Total. 


Dayt. 

0 

0 

0 

0 

0 

0 

13 

81 

80 

21 

18 

0 


Dayt, 
31 
28 
31 
30 
81 
30 
18 
0 
0 
10 
12 
31 


Dayt. 

31 

28 

31 

30 

31 

26 

0 

0 

0 

3 

0 

20 


Feet, 

17.9 

81.8 

21.4 

21.9 

22.5 

20.7 

5.6 

1.9 

2.4 

6.8 

4.6 

12.4 


113 


200 


Feti. 

10.8 

18.5 

16.3 

18.5 

8.3 

5.6 

1.7 

1.5 

.6 

.7 

.7 

8.7 


OPEBATION  OF  DBAWS  IN  HIGH  BBIDOES. 


There  are  no  low  drawbridges  on  the  Ohio  Eiver.  The  general  Ohio 
Kiver  bridge  law  requires  that  all  bridges  shall  have  a  height  of  at  least 
40  feet  above  high  water,  and,  since  large  steamboats  require  more  than 
40  feet,  it  is  also  provided  that  all  bridges  below  the  Cincinnati  Suspen- 
sion Bridge  shall  have  a  draw  for  use  in  high  water,  unless  they  give  a 
clearance  of  at  least  53  feet  above  high  water.  There  are  three  high- 
water  draws  on  the  Ohio  Eiver,  but  the  draw  in  the  Ohio  Falls  Bridge 
at  Louisville  is  exceptionally  located,  and  no  record  of  its  operation  is 
k^pt.  Eeports  received  from  the  Cincinnati  Southern  Eailroad  Bridge 
at  Cincinnati,  and  the  Kentucky  and  Indiana  Bridge  at  LouisviUe,  state 
that  the  draws  were  not  opened  for  the  passage  of  boats  during  the 
calendar  year  ending  December  31^  1894. 
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STOPPAGE  or  KAYIGATION  BY  ICE. 

The  winter  of  18d4-95  was  a  comparatively  severe  one,  navigation 
having  been  stopped  at  Cincinnati  by  danger  from  ice  from  Febroaiy  6 
to  February  27, 1895.  The  river  was  completely  closed  from  the  9th  to 
25th,  bat  the  ice  passed  out  doing  but  little  if  any  damage  at  Cincinnati. 

LOSSES  BY  COLLISION  WITH  BBLDOES. 

The  following  table  shows  the  losses  sustained  by  the  commerce  of 
the  Ohio  Eiver  by  collision  with  the  piers  of  bridges  crossing  the  Ohio 
Biver,  between  July  1  and  December  31, 1894: 


Date,  etc. 

Owner. 

Steamboat. 

Loea. 

AmoaBt. 

Parkersbnrg  Bridge: 

Previously  reported 

17a.  C77 

Deo.5  1804 

Advance  Coal  Co 

JohnMoren.... 

1  barge  of  ooal... 

2,100 

Total 

77  777 

Losses  hy  collision  tvith  Ohio  River  hridges  to  December  31,  1894, 

Beaver  Bridge $56,040.00 

Steubenville  Bridge 92,308.00 

Wheeling  and  Martins  Ferry  Bridge 9, 800  00 

Bellaire  Bridge 137,656.00 

Parkersburg  Bridge 77,777.00 

Point  Pleasant  Bridge 9,600.00 

KenovaBridffe - 18,700.00 

Newport  ana  Cincinnati  Railroad  Bridge 44, 107. 00 

Covington  and  Cincinnati  Railroad  Bridge 43, 300. 00 

Cincinnati  Sonthem  Railroad  Bridge 9, 812. 00 

Louisville  and  Jeffersonville  Bridge 7, 800. 00 

Ohio  Falls  Bridge 80,350.00 

Kentucky  and  Indiana  Bridge 27,767.00 

Cairo  Bridge 23,496.65 

Henderson  Bridge 20,520.00 

Total 659,083.65 

ESTIMATES. 

In  work  of  the  character  of  that  for  the  improvement  of  tlie  Ohio 
Eiver  it  is  impossible  to  determine  in  advance  jnst  where  and  how 
much  work  will  be  needed  for  making  good  navigation  upon  the  entire 
length  of  the  river,  and  therefore  it  is  impossible  to  submit  estimates 
for  complete  improvement.  The  work  must  be  progressive  and  tenta- 
tive, and  owing  to  the  varied  interests  and  communities  along  nearly 
1,000  miles  of  river  the  locations  of  works  must  be  at  considerable  dis- 
tances apart,  so  that  no  one  reach  of  river  can  be  taken  in  hand  and 
improvement  completed  in  advance  of  other  parts  of  the  river  unless 
large  amounts  of  money  are  provided.  The  great  and  growing  com- 
merce of  this  river,  its  numerous  cities,  and  the  rapid  increase  of  the 
already  large  population  of  the  valley  should  api)eal  in  strong  terms 
for  adequate  appropriations  for  such  betterment  of  the  navigation  as 
it  is  certain  can  be  obtained,  by  well-known  methods.  The  sum  of 
$1,000,000  can  be  profitably  used  and  produce  immediate  results  in 
great  improvement  for  the  movement  of  the  vast  commerce  of  the 
river.  Attention  is  particularly  invited  to  the  commercial  statistics 
appended. 
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Money  statement 

July  1,  1894,  balance  unexpended $187,593.47 

Amount  appropriated  t»y  act  of  August  17, 1894 250,000.00 

437,593.47 
June  30, 1895,  amount  expended  during  fiscal  year 133, 031. 81 

July  1,  1895,  balance  unexpended 304,561.66 

July  1,  1895,  outstanding  liabilities $36,354.38 

July  1,  1895,  amount  covered  by  uncompleted  contracts 45, 443. 35 

81,797.73 

July  1, 1895,  balance  available •222,763.93 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,1897 1,000,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,1893. 

\  

Ahairact  of  praposaU  for  furnishing  earth  and  strengthening  embankment  at  Shawneetoteny 
IU,f  received  in  response  to  advertisment  dated  Novemhex  ISO,  1894,  and  opened  at  Cin- 
<^nnati,  Ohio,  December  6, 1894,  by  Lieut,  Col,  Amos  Stickney,  Corps  of  Engineers. 


No. 


Ka*ii«  of  bidder. 


Patterson  &>  Shipman 

Du  Pont  Improvement  Co.  a 
Peter  Manion 


Earth  in 

place 

(estimate, 

15,000  cubic 

yards). 


Per  eu.  yd. 

.24 
.29 


^«Fsr 


$4,425 
3,600 
4,350 


a  Becommended  for  acceptance. 

Abstract  of  proposals  for  furnishing  stone  for  levee  at  Shawneetotm,  III,,  received  in 
response  to  advertisement  dated  December  22,  1894,  and  opened  at  Cincinnati,  Ohio,  Jan- 
uary X$,  1895,  by  Lieut,  Col,  Amos  Stickney,  Corps  of  Engineers, 


JXo, 


Name  of  bidder. 


Stone  In 

place 
(estimate, 
2,550  cubic 

yards). 


^SPJff'" 


Eli  Cox 

W.  A.  Kirk 

Da  Pont  Improvement  Co 
Hampton  Q.  Oraingera.. 
Halloran  Si,  Eatterjohn,  Jr 


Pereu.yd. 
92.50 
1.65 
1.65 
1.30 
1.88 


$6,375.00 
4,207.50 
4,207.50 
3, 315. 00 
4,794.00 


a  Recommended  for  acceptance. 


*The  item  in  the  river  and  harbor  act  of  August  5, 1886,  making  an  appropriation 
of  $375,000  for  improving  the  Ohio  River  provides  that  $37,500.  ^*  or  so  much  thereof 
as  may  be  necessary,  of  said  appropriation^  shall  be  expendea  in  constructing  five 
ice  piers,  pursuant  to  the  present  or  prospective  plans  Of  the  Chief  of  En^neers,  at 
or  near  the  following  places,  to  wit :  One  at  Pomeroy,  Ohio :  one  at  Middleport, 
Ohio;  one  at  Gallipolis,  Ohio;  and  one  at  Ironton,  Ohio;  ana  one  at  Ashland,  Ky.^ 
on  the  south  side  of  the  Ohio  River." 

All  of  the  ice  piers  in  question  have  been  completed  with  the  exception  of  the  one 
at  Ashland,  Ky.,  for  which  it  was  found  impossible  to  secure  the  relinquishment  of 
riparian  rights  required  by  law.  Under  these  circumstances  it  is  recommended  that 
the  unexpended  balance  or  this  allotment  of  $37, 500,  amounting  to  $11, 402. 52,  still 
accounted  for  as  available  July  1, 1895,  be  returned  to  the  fund  available  for  the 
general  improvement  of  the  Ohio  River. 
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Abstract  of  proposals  for  a  dump  scow  received  in  response  to  advertisement  dated  Jan- 
uary 17,  1895,  and  opened  February  1, 1895^  by  Lieut,  Col.  Amos  Stiekney,  Corps  of 
Engineers. 


No. 


Name  of  bidder. 


ofbid. 


1  !  M.  A.  Sweeney  Co 

2  ,  Ed w.  J.  Howard* 

3  Cinciimati  Marine  Bailway  Co 

*  Becommended  for  aocepitance. 


$1800 
2,750 
3.481 


Abstract  of  proposals  for  furnishing  two  dredging  plants,  each  consisting  of  1  dredge,  1 
towboat,  and  S  dump  scows,  for  use  on  the  Ohio  Biver,  received  in  response  to  advertise- 
ment dated  February  gS,  1895,  and  opened  at  Cinoinnati,  Ohio,  March  £6, 1895,  by  Lieut. 
W.  C.  Langfittfor  Lieut.  Col.  Amos  Stiokney,  Corps  of  Engineers. 


No. 


Name  of  bidder. 


Dredge  boat  and  3 
damp  scows. 


Price  per 
day  when 
at  work, 


Towboat 


Price  per  Price  peri  Price  per 
day  when  day  when  day  when 
inactive,    at  work,    inactive. 


Hononeahela  and  Western  Co. : 

Paduoah,  Ky. $125.00 

Owensboro.Ey 125.00 

W.  A.  Kirk,  at  Owensboro,  Ky. * 40.00 

H.  S.  Brown,  at  Paducab,  Ky.* I  45.00 

Eichei,  Arnold  &  Co. t 48.00 


$;5.00 
75.00 
12.60 
15.00 
24.00 


$75.00 
75.00 
30.00 
30.00 
40.00 


$50.00 
50.00 
15.00 

laoo 

26.00 


*  Recommended  for  acceptance. 


t  Within  200  miles  of  Evansville,  Ind. 


Abstract  of  proposals  for  building  loose-stone  dikes  in  Ohio  Eiver,  received  in  response  to 
advertisement  dated  March  15,  1895,  and  opened  at  Cincinnati,  Ohio,  April  16,  1895,  by 
Lieut,  Col.  Amos  Stickney,  Corps  of  Engineers. 


L^O. 


3 

4 

5 

6 

7 

8 

0 

10 

11 

12 

VI 

14 

15 

10 

17 

18 

10 

20 

21 


Kame  of  bidder. 


Blennerhassetts  |  Guyandotte  Bar  i  Gonpowder  Bar 
Island  (estimaiti,  (estimate,  7,005  '  (estbnate,  4,840 
3,470  cubic  yards).       cabio  yards).      I      cubic  yards). 


^  !^5fsr|  jH?  i^-5^5"*^'  5  '"^ 


yard.  { 


$1. 00  I  $3, 476. 00  ' 


J. 


1. 89      6, 560. 64 


$1.15 
1.10 
1.85 
1.89 


1.25 


E.  J.  Hultngs,  H.  B.  Hulings 

Joshua  B.  King , 

Patterson  &,  Shipmnn 

Walters.  Ware 

George  F.  Egan 

Bedford.  W<dkel  &  Nugent 

SaranelMonroe,  Phillip KeUy 1. 26  I    4, 345. 00 

Eichel,  Arnold  d:  Co 

( ;.  F.  Crawfonl,  P.  Heuson ; , 

ThoraaaH.  King .89!    3,093.64 

Oliver  Reed ' ' 

JoslahThomasHart!!!'' !!!!!!  !.'!!;!l"''*.'74T'i'572."24 

P.  HaUoran.  F.  W.  Kotterjohn,  jr 

L.Cramer  &  Son I ' 

William  A.  Kirk ' 

L.Cramer&Son 1.10  |    3,823.60  i      1.14 

J.C  Thomas I *.80 

William  D.  Crammond ; j ' 

(lardner  &  Cook ! i      2.10 

Henry  L.Wright I      2.74 

Du  Pont  Improvement  Co - I ' 


T 


2.95 

1.75 
1.07 
.95 


$9, 090. 75 
8.005.50 
14, 624. 25 
14,940.45 


0,881.25 


$1.50 
1.95 
1.89 


23,319.75 
13, 833. 75 
8,468.35 
7,509.76 


9,011.70  1 
6,324.00  ! 


10,600.50 
21, 650. 70 


1.45 


»1.00 
1.35 


$7,260.00 
9.438.00 
9,147.00 

7,01&M 


4. 840.  CO 
0,534.00 


*  Becommended  for  acceptance. 
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Abstract  of  proposals  far  building  loose-stone  dikes  in  Ohio  River,  etc, — Continued. 


Ifo. 


Name  of  bidder. 


E.  J.  Httllngs,  H.  B.  Hulings  . 
Patterson  8c  Shlpman 


George  F.  Egan. . 

Bedford,  Weikel  &.  Nugent 

Samuel  Monroe,  Phillip  Kelly 

Eichel,  Arnold  &  Co 

Josiah  Thomas  Hart 

P.  Halloran,  F.  W.  Katterjohn,  jr . 

L.  Cramer  &,  Son 

William  A.  Kirk 

L.  Cramer  &  Son 

William  D.  Crammond 

Du  Pont  Improvement  Co 


Flint  laltmd 

(estimate,  4,576 

cabic  yards). 


Per  L 
cubic  1^^ 
yard. 


Frogate 
bi^ 


-1 


Yanada  Reef  and 

Falls  Slough 
Crossing  (estimate, 
9,174ouDicyards). 


Per 
cubic 
yard. 


•$0.95 
1.89 


1.40 


1.20 
1.50 


$4,347.20  I 
8,  648. 64 


6, 406. 40 


5. 491. 20 
0,864.00 


$1.17 
HO 
1.89 
*.91J 
1.50 
1.09 
1.20 
1.19 
1.19 
1.22i 


I 


.94 
1.14 


Agpejjate 


>fd. 


$10,733.58 
10, 091. 40 
17, 338. 86 

8. 371. 28 
13, 761. 00 

9, 999. 66 
11, 008. 80 
10, 917. 06 
10, 917. 06 
11, 238. 15 


8, 623.  56 
10, 458. 36 


Three  Mile  Island 

(estimate,  11,066 

cubic  yards). 


Per 
cubic 
yard. 


$1.20 
1.10 
1.89 
*.91i 
1.50 
1.09 
1.20 
1.24 
1.19 
1.374 


1.09 


^W^"^ 


$18,279.20 
12, 172. 60 
20,914.74 
10,097.78 
16,599.00 
12,061.94 
13,279.20 
13,721.84 
13. 168. 54 
15,215.75 


12,061.94 


*  Becommended  for  acceptance. 

Abstract  of  proposals  for  furnishing  towboat  as  tender  to  U.  S,  dredges  Ohio  and  Oswego, 
received  in  response  to  advertisement  dated  March  8y  1895,  and  opened  at  Cincinnati, 
Ohio,  April  13, 1895,  by  Lieut,  Col,  Amos  Stickney,  Corps  of  Engineers, 


No. 


Name  of  bidder. 


Price  per 
day. 


Remarks. 


Ella  Layman  Towboat  Co 

John  J.  Goodwin 

JohnF.Beaty 

Relief  Towboat  Co 

£.  J.Hulings  &,  H.  B.  Hullngs 
Charles  Hook,  John  Shoup 


$33.70 
85.00 
54.50 
37.60 
37.50 
35.00 


Boat  has  not  sufficient  power. 


Recommended  for  acceptance. 


ABSTRACT  OF   CONTRACTS. 


Contractor. 


Dn  Pont  Improvement 

Co. 
Hampton  G.  Grainger. . 


Ed.  J.  Howard 

W.A.Kirk 

H.  S.  Brown 

Jo«iAh  Thomas  Hart. . . 

J.  C.  Thomas 

W.A.Kirk 

Patterson  &,  Shinman . . 
Bedford,  Weikel  &Nu- 

sent. 

Do 

Charles  Hook  and 

John  Shoup. 


Work  of  improvement. 


Earth  for  embankment  at  Shawneetown, 

111. 
Stone  for  embankment  at  Shawneetown, 

HI. 

Dump  scow  for  United  States  dredges 

Hire  of  dredging  plant 


.do. 


Loose-stone  dike  at  Blennerhassetts  Island 

Loose-stone  dikes  at  Guyandotte  Bar 

Loose-stone  dikes  at  Gunpowder  Bar 

Loose-stone  dikes  at  Flint  Island 

Loose-stone  dikes  at  Yanada  Reef  and 

Falls  Sloagh  Crossing. 
Loose-stone  dikes  at  Three  Mile  Island. . . 
Towboat  for  United  States  dredges 


Date  of  con- 
tract. 


Dec.  21, 1894 

Feb.    7,1895 

Feb.  12. 1895 
Apr.  8,1895 
Apr.  10, 1895 
Apr.  29, 1895 
Apr.  27, 1895 
Apr.  26, 1895 
Apr.  29,  1895 
Apr.  27, 1895 


...do 

May    6,1895 


To  expire. 


Mar.  31, 1895.* 

June  1, 1895. 

Mayl,1895.f 
When  discharged. 

Do. 
Aug;Jl5, 1895. 

Do! 
Do. 
Do. 

Do. 
At  c\o9^  of 


*  Extended  to  May  15, 1896. 

ENG  95 147 


t  Extended  to  June  25. 1895. 
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MBDOC  BAR. 
[Extract  from  report  of  Mr.  R.  R.  Jones.] 

Medoc  Bar  is  abont  484^  miles  below  Pittsburg,  being  about  1^  miles  above  the 
mouth  of  the  Bi^  Miami  River.  For  many  years  the  bar  has  proved  very  trouble- 
some to  steamboatmen  during  low- water  stages  of  the  Ohio.  Some  thirty  years  aeo 
a  dike  of  loose  stone  wus  built  out  from  the  Kentucky  shore,  ertending  obliqneTy 
downstream  and  abont  1,000  feet  in  length.  The  Kentucky  shore  at  root  of  dike 
consists  of  soft  material,  loam,  sand,  etc.,  but  a  few  hundred  feet  downstream  the 
shores  are  steep  and  rocky.  Oi>posite  the  dike  on  Ohio  shore  the  banks  consist  of 
gravel,  very  firmly  compacted  and  calculated  to  resist  the  scouring  action  of  the 
river.  At  the  old  dike  the  river  has  a  low-water  width  of  about  1,500  feet,  and  the 
bed  for  one-third  of  the  distance  from  Ohio  shore  is  formed  of  gravel,  the  remaining 
distance  to  Kentucky  shore  being  sand  and  loam. 

The  project  for  the  improvement  of  channel  at  Medoc  included  the  removal  by 
dredging  of  about  200  linear  feet  of  the  old  stone  dike  and  the  construction  of  a  see- 
ond  dike  1,800  feet  below  the  root  of  the  old  dike,  to  be  built  of  loose  stone. 

Dredging, — Proposals  for  a  dredge  to  be  used  in  the  removal  of  old  dike  were 
opened  October  10, 1894,  and  the  work  awarded  to  the  Campbell  Creek  Coal  Com- 
pany of  Cincinnati,  who  were  the  only  bidders.  Flatboats  for  receiving  the  dredged 
material  were  secured,  and  on  October  14  the  dredge  and  flatboats  were  towed  to 
Medoo  where  work  was  commenced  on  the  following  day  (October  15).  The  work  of 
unloadin'g  the  flatboats  and  placing  the  stone  in  a  aikehead  (at  the  point  where  the 
old  dike  was  cut  off)  was  done  by  hired  labor,  and  at  first  some  difficulty  was  expe- 
rienced in  obtaining  a  sufficient  force  of  men  to  perform  the  work  promptly.  The 
water  was  quite  low  and  but  very  light  loads  could  be  placed  on  tne  boats.  The 
dredging  was  completed  October  27,  and  the  placing  of  the  stone  in  dike  head  Octo- 
ber ^.  The  dike  noad  as  built  is  200  feet  long,  extending  upstream  ftom  old  dike, 
and  is  24  feet  wide  at  water  level  of  8.5  feet,  Cincinnati  gan^e.  The  total  quantity 
of  material  dredged  and  removed  on  flatboats  was  1,224  cubic  yards,  of  which  1,074 
cubic  yards  of  stone  was  placed  in  the  dike  head  and  outer  end  of  old  dike  where 
low.  The  remaining  150  cubic  yards,  being  mostly  sand,  was  thrown  off  the  flat- 
boats  just  below  and  inside  the  line  of  new  dike  head. 

Neto  dike. — The  contract  for  furnishing  stone  and  constructing  the  new  or  lower 
dike  was  let  to  Hayman  &  Harrell,  of  Cincinnati,  Ohio,  under  proposals  received 
October  10, 1894.  The  contractors  after  bringing  one  lot  of  stone  to  the  site  of  the 
dike,  which  stone  did  not  comply  with  the  requirements  of  the  specifications,  removed 
same  and  made  no  further  em)rt  to  comply  with  the  terms  of  their  contract.  It  was 
then  decided  to  construct  at  least  a  portion  of  the  new  dike  from  stone  removed  from 
the  mouth  of  Licking  River  during  the  progress  of  that  improvement.  The  woric 
of  building  the  new  dike  was  commenced  November  13,  the  stone  beingtowed  down 
the  river  from  the  excavation  made  by  dredging  at  mouth  of  Licking  Kiver.  From 
November  13  to  December  10,  5,466  cubic  yards  of  material  was  placed  in  the  dike. 
Of  this  material  from  72  to  75  per  cent  was  stone,  the  remainder  gravel.    The  finer 

5 articles  wore  carried  downstream,  forming  a  flat  slope  on  the  downstream  side  of 
ike.  Work  was  suspended  December  10,  the  dike  and  dike  head  being  then  finished 
for  the  entire  proposed  length  up  to  a  level  corresponding  to  abont  3  feet  on  Cincin- 
nati gauge.  The  dike  is  intended  to  be  ultimately  finished  to  the  level  of  6  feet  on 
Cincinnati  gauge.  The  small  cost  of  the  material  justifies  the  excess  in  quantity  as 
compared  with  quarried  stone.  Examinations  made  in  December,  1894,  and  in  Jnne, 
1895,  indicate  that  the  dike  as  far  as  completed  is  in  good  shape.  The  channel 
appears  to  have  been  much  improved  by  the  work  already  done.  Thus  far  this 
seasou  boats  have  had  no  trouble  in  passing  the  bar,  although  the  water  was  quite 
low  in  June.  Not  only  has  the  channel  been  deepened,  but  the  sharj)  crossing  has 
been  materially  modified,  and  the  steamboat  men  express  satisfaction  in  the  results 
thus  far  obtained.  A  still  greater  improvement  will  undoubtedly  follow  the  com- 
pletion of  the  work. 


DIKES  AT  VRKNCM   ISLAND. 
[Extract  from  report  of  Mr.  H.  Dovoroax.] 

The  project  for  the  improvement  of  the  Ohio  River  at  French  Island  contemplated 
the  building  of  two  spur  dikes  on  the  Kentucky  side  and  one  dam  between  the 
island  and  the  Indiana  side  of  the  river  and  the  removal  of  about  1,800  linear  feet 
of  an  old  dike  built  in  1832,  which  lay  within  the  channel  lines  of  the  proposed 
improvement. 

In  compliance  with  your  order  I  assumed  local  charge  oi  the  work  as  inspector. 

The  continued  high  water  during  the  fall  of  1893  prevented  the  contractor,  Wil- 
liam Kirki  of  Madisoni  Ind.,  firom  completing  the  work  on  the  dikes  and  the  dam; 
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having  secured  an  extension  of  time  to  November  30,  1894,  operations  were  resumed 
August  1, 1894.  and  all  the  timber  put  in  place  on  the  two  dikes  and  the  dam  during 
the  following  low- water  season. 

The  top  of  the  ties  in  the  dam  is  at  low- water  mark  and  the  top  of  the  curbing 
at  1  foot  above  low  water.  The  top  of  the  curbing  on  No.  1  Dike  follows  the  contour 
of  the  bar.  The  top  of  the  curbing  on  No.  2  Dike  was  placed  at  1  foot  above  low 
water.  The  ties  in  the  heads  of  the  dikes  being  unnecessary^  were  by  your  order 
omitted. 

All  piles  were  cut  off  with  the  tops  of  the  curbing  timbers.  All  sand  and  drift  in 
'  both  dikes  and  dam  were  removed  before  leveling  the  stone  in  the  work.  Several 
bad  scours  in  the  dam  were  stopped  by  using  stone  from  the  abutting  shore  pro- 
tections. Sufficient  stone  having  been  placed  in  the  dikes  the  previous  season  to 
finish  them,  the  stone  in  No.  1  Dike  was  leveled  and  regularly  placed  to  the  tops  of 
the  curbing  timbers,  and  is  at  an  elevation  of  from  4  to  5  feet  above  low  water ; 
the  stone  in  No.  2  Dike  was  placed  according  to  the  cross  section,  the  crest  being  at 
an  elevation  of  4  feet  above  low  water. 

Rises  in  the  river  in  October  and  November  enabled  the  contractor  to  place 
enough  stone  in  the  dam  and  shore  protections  to  finish  them,  the  crest  of  the  dam 
being  at  an  elevation  of  6  feet  above  low  water. 


DIKES  AT  SCUFPLKTOWN,  KY. 

[Extract  from  report  of  Mr.  C.  A.  Turrell.] 

'  The  original  contract  went  into  effect  on  June  20, 1893,  and  actual  work  was  begun 
on  September  2  and  prosecuted  to  the  end  of  the  year.  The  work  having  been  only 
one-third  completed,  a  supplementary  contract  extended  the  time  until  November 
30,  1894.  Work  was  resumed  on  the  26th  of  May,  and  up  to  June  30, 1894,  the  work 
consisted  entirely  of  placing  smaller  class  of  stone.  The  stage  of  water  was  too 
high  to  permit  of  placing  curbing  timbers,  and  the  pile  driver,  which  could  have 
been  used  to  advantage  in  April,  did  not  arrive  till  July  18.  The  pile  driving  was 
completed  August  23,  the  timber  work  August  30.  The  piles  were  sawed  off  and 
the  placing  oistone  finished  on  December  18,  under  extension  of  time  allowed  con- 
tractors from  November  30  to  December  31,  1894.  ^ 

The  entire  work  was  completed  and  contract  finished  according  to  specifications 
December  18, 1894. 

The  principal  delays  from  June  30  to  completion  of  contract  were  from  the  follow- 
ing causes: 

Days. 

Waiting  for  pile  driver 18 

Low  water 45 

Disabled  towboat 4 

The  low  water  of  September  and  October,  1894,  was  extreme  and  long  continued. 
The  lowest  reading  on  the  Evansville  gauge  wae  0.38  feet,  equivalent  to  0.28  feet 
above  the  standard  of  extreme  low  water  on  the  gauge.  Gauge  readings  at  Scuffle- 
town  Bar  during  the  working  season  form  part  of  this  report. 

The  quantities  of  material  placed  in  dikes  are  given  below. 


ClsBA  of  niAterial. 


Piles nninber. 

Oak  timber  and  plank feet,  B.  M. 

Bolts,  nnta,  and  washers poands . 

Spikes kegs  of  1 50  pounds . 

XTxcavation  (root  of  dike) cnbic  yards. 

Stone,  larger  class do... 

Stone,  smaller  class do... 


Total  cost . 


Upper  dike  (length,  750 
feet). 


Quantity.  Price.  ^^^^ 


178 

19,560 

1,377 

1 


$2.50 

20.00 

.051 

6.60 


105       1.10 
3, 298       0. 94 


$445.00 

391. 20 

75.73 

6.50 


115.50 
3, 100. 12 


4, 134. 05 


Lower  dike  (length,  1,530 
feet). 


Quantity. 


347 

40,790 

3,110 

1 

143 

120 

5,165 


Price      ^^^  ^^ 
^^^^-  material. 


$2.50 

20.00 

.05} 

6.50 

.25 

1.10 

.94 


$867.50 
815. 80 
171. 05 
6.50 
35.75 
132. 00 
4, 855. 10 


6,883.70 


Cost  of  material  in  2  dikes,  $11,017.75. 


The  general  effect  of  the  dikes  on  the  channel  has  been  to  give  an  increased  depth, 
•o  far  as  observed. 
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DREDGIXG  AT  THREE   MILE   ISLAND. 

[Extract  from  report  of  Mr.  H.  Deverenx.] 

A  cnt  1,300  feet  long,  35  feet  wide,  and  to  a  depth  of  4  feet  below  low  water  was 
made.  One  hundred  and  eighteen  scow  loads,  at  42  cubic  yards  each,  equal  to  4,956 
cubic  yards  of  gravel,  was  removed  and  placed  in  a  dump  between  the  tow-head  aud 
Indiana  bank,  Just  below  the  foot  of  Three  Mile  Islaud,  in  nine  and  one-half  working 
days,  at  a  cost  of  14.4  cents  per  cubic  yard  per  working  day. 


DIKE  AT  MOUTH   OF  TRADE  WATER  RIVER. 
[Extract  from  report  of  Mr.  M.  W.  Venable.] 

On  Jnne  28  I  was  directed  by  the  engineer  officer  in  charge  of  the  Ohio  River 
improvement  to  so  to  Casey ville,  Ky.,  and  make  a  survey  of  the  river,  beginning 
1,000  feet  above  the  dike  then  under  construction  and  to  extend  the  survey  down  to 
the  lower  end  of  the  island,  covering  a  distance  of  3,900  feet.  I  reached  CaseyviUe 
on  the  29th  p.  m.,  and  after  arrival  of  instruments  on  the  2d  of  July,  began  the  sur- 
vey. Being  unable  to  find  any  bench  marks  or  reference  by  which  a  gauge  could  be 
reestablished,  I  set  a  temporary  gauge  1,000  feet  below  the  dike  and  began  keeping 
a  daily  record  of  readings,  in  the  meantime  requesting  the  observer  at  Evausville,  ind., 
to  send  gauge  readings  from  that  point,  after  which  zero  of  temporary  gauge  was  set 
to  correspond  with  zero  of  the  gauge  at  Evansville.  The  fieldwork  of  survey  was 
completed  on  the  14th  of  July.  Old  points  on  the  base  line  run  several  years  ago 
were  found,  and,  as  far  as  practicable,  the  old  base  line  on  the  Illinois  shore  was 
reestablished  from  station  71  to  station  110,  from  which  Tradewater  Bar  and  tow-head 
and  the  Kentucky  shore  were  located  by  triangulation.  Lines  for  Boundiugs  were 
established  generally  290  feet  apart,  and  soundings  taken  on  these  lines  and  levels 
run  on  the  bars  and  shores,  to  establish  contours  on  those  portions  not  covered  by 
water.  After  completion  of  iieldwork  I  was  directed  to  go  to  Cincinnati  and  plot 
up  notes.  The  results  of  this  survey  are  embodied  in  a  map  on  file  in  the  Cincinnati 
office.  On  July  31 1  was  directed  to  return  to  CaseyviUe  for  the  purpose  of  begin- 
nlug  operations  on  the  dike,  with  instructions  to  have  completed  to  grade  that  por- 
tion of  the  dike  which  was  under  construction  last  season.  On  August  2  the  officer 
in  charge  of  the  river  arrived  at  CaseyviUe  and  examined  the  condition  of  the  work 
done  last  season,  aud  also  made  an  examination  of  the  river  below  the  dike  and  along 
the  Kentucky  shore  back  to  CaseyviUe,  when  the  contractor  was  notified  to  begin 
work. 

The  dike  had  been  partially  built  during  the  past  season,  the  piles  being  driven  about 
10  feet  on  centers  on  upper  and  lower  side  to  a  distance  of  1,830  feet  out  into  the 
river.  These  had  been  cut  off  about  4  feet  above  string  timbers,  and  stone  filling 
approximately  to  the  grade  then  adopted  was  put  in.  During  the  winter  floods  some 
of  the  piles  were  taken  out  by  drift  and  others  displaced,  and  in  two  places  the  stone 
had  been  displaced,  allowing  deep,  swift  currents  to  pass  through  the  dike,  bat  with 
these  exceptions  the  work  was  in  a  fair  condition. 

Timber . — Immediately  on  receiving  notice  to  begin  work  the  contractor  proceeded 
to  get  out  timber  and  stone,  and  commenced  putting  timber  on  dike  on  the  24th  of 
August.  The  timber  used  was  of  the  best  quality  of  white  oak.  about  half  of  it 
sawed  and  the  remainder  hewn ;  the  sticks  were  12  by  12  inches  ana  generally  21  feet 
long,  so  as  to  provide  a  lap  of  1  foot  at  each  joint.  It  was  placed  on  the  inside  of 
the  line  of  piles  above  and  below,  so  that  the  bottom  of  the  sticks  correspond  with 
zero  on  the  gauge  established  this  season,  and  all  bolted  securely  by  1-inch  bolts  to  the 
piles.  Wherever  the  irregularity  in  alignment  of  piles  prevented  a  close  fit  to  string 
timbers,  packing  blocks  were  inserted  between  pile  and  timber,  and  bolts  drawn 
tight.  At  two  points  Joints  came  where  piles  were  missing;  the  timbers  were  reen- 
forced  by  two  pieces  4  by  12  inches  by  20  reet  loufj,  bolted  on  each  side  of  string  tim- 
ber and  through  the  lap.  The  stage  of  water  in  river  was  generally  favorable  io  the 
work,  the  top  of  the  timber  beingr  out  of  the  water  most  of  the  time.  Considerable 
difficulty  was  encountered  in  putting  on  timber  at  the  two  points  where  the  breaches 
were  in  the  dike,  on  account  of  the  depth  of  water  and  strong  current. 

The  timber  work  was  completed  and  piles  sawed  off  to  top  of  timbers  by  the  27th 
of  September.    The  amount  of  timber  put  in  was  44,240  feet,  B.  M. 

Stonework  was  begun  on  September  5,  and  was  continued  to  completion  on 
November  27.  The  stage  of  the  wat^r  was  very  low  except  for  a  few  days  in  October, 
thereby  making  transportation  of  stone  very  slow.  The  quality  of  the  stone  used 
was  good,  especially  the  white  pyriferous  sandstone,  which  was  mostly  used.  It  was 
broken  to  **  smaller  size"  as  defined  by  specification,  and  filled  into  tlie  top  of  timber 
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for  12  feet  on  lower  half  of  the  dike  and  crowning  to  3  feet  ahove  timbers  on  the 
upper  half.  On  the  onter  end  of  dike  two  boat  loads  of  selected  large  stones  were 
placed  to  resist  the  strong  current  more  effectually.  The  total  amount  of  stone  put 
in  the  dike  this  season  was  4,517.5  cubic  varde. 

Surveys  and  soundings. — The  officer  in  charge  of  the  improvements  directed  that  as 
the  work  of  filling  the  dike  progressed,  close  watch  be  kept  on  the  river  below  the 
dike  by  soundings  and  examinations,  from  time  to  time,  to  ascertain,  if  possible,  the 
direction  in  which  cutting  was  taking  place.  A  survey  was  directed  to  be  made  of 
the  gravel  bar  above  the  mouth  of  Tradewater  River,  with  a  view  of  ascertaining 
the  feasibility  of  cutting  a  channel  through  it  parallel  with  the  Kentucky  shore,  and 
thereby  straightening  the  low-water  channel  back  of  Tradewater  Island  and  Bar.  A 
survey  was  also  made  and  all  obstructions  located  by  range  stakes  in  the  channel 
between  Tradewater  Bar  and  Kentucky  shore,  preparatory  to  removal  of  obstructions 
by  Boag  boat. 

The  results  of  all  examinations  and  surveys  were  returned  to  the  Cincinnati  office, 
except  the  examination  made  on  November  27-28,  which  is  returned  with  this  report. 
Work  done  (not  by  contract), — As  the  low  stage  of  water  was  exceedingly  favorable, 
the  officer  in  charge  directed  the  employment  of  teams  and  scrapers  and  the  excava- 
tion of  a  channel  as  deep  as  practicable  through  the  gravel  bar  above  the  mouth  of 
Tradewater.  On  the  20tn  of  October  work  was  begun,  and  completed  on  November 
7,  excavating  11,094  cubic  yards  from  a  channel  125  leet  wide  and  to  zero  of  the  gauge, 
depositing  the  material  along  the  Kentucky  shore.  Also  1,338  yards  was  taken  off 
the  shoulder  of  the  main  bar  opposite  the  mouth  of  Trade  water,  thereby  straighten- 
ing the  channel  on  that  side.  The  material  excavated  from  gravel  bar  was  gravel 
from  the  size  of  pease  to  filberts,  mixed  with  coarse  sand ;  on  the  main  bar  it  was 
gravel  and  sand  mixed.  A  pile  of  stone  on  main  bar  was  also  removed  and  placed 
on  the  Kentucky  shore  immediately  below  the  mouth  of  I'radewater. 

Oauge, — A  temporary  gauge  was  established  on  arrival  at  the  site  of  work  by  com- 
parison with  daily  readings  of  gauge  at  £  vans  vi  lie.  After  it  was  established  the 
readings  were  recorded,  taken  ttom  this  gauge,  until  August  22,  when  by  corre- 
spondence with  Mr.  Innes,  the  former  inspector,  the  bench  mark  was  found  to  which 
his  datum  plane  of  last  season  was  referred,  on  comparing  which  with  the  one  I  had 
establishea  it  was  found  that  the  zero  of  last  season  was  0.4'  lower  than  that  set  the 
present  season.  After  a  study  of  hydrographs  for  July  of  gauges  at  Evansville, 
Shawueetown,  and  temporary  gauee  at  Caseyville,  the  engineer  officer  in  charge 
directed  that  a  permanent  gauge  be  established  with  datum  plane  1  foot  higher 
than  the  one  used  last  season,  and  that  the  dike  be  built  ftom  it  as  a  reference.  All 
gauge  reports  since  August  22  are  taken  from  this  gauge.  This  new  gauge  was 
placed  near  the  Government  light  on  the  Kentuckv  shore,  1  mile  below  Caseyville. 
The  gauge  is  set  jjarallel  with  the  slope  of  the  bank  and  is  made  of  cypress  timber, 
1  by  4  inches,  painted  with  two  coats  of  white  lead  and  oil,  divided  to  feet  and 
tenths,  the  feet  marked  by  Roman  and  tenths  by  Arabic  numQrals,  countersunk 
into  the  wood  by  branding,  and  painted  black.  The  gauge  reads  17  feet,  and  is 
securely  spiked  to  an  oak  sill  4  by  6  inches  by  46  feet  long,  set  on  edge,  and  this 
bolted  to  posts  4  by  6  inches  by  4  feet,  about  7  feet  on  centers,  anchored  in  the  ground, 
so  as  to  bring  the  top  of  gauge  about  6  inches  above  the  surface  of  slope.  The  lower 
end  is  drift  bolted  to  a  heavy  oak  log  12  by  12  inches  by  8  feet,  lying  up  and  down 
stream  and  held  down  by  stone  piled  over  it. 

Bench  marks  were  established  near  the  gauge,  one  on  apecan  tree,  26.75  feet  above 
zero  of  gauge,  one  on  a  large  cottonwood,  30.16  feet  above  zero  of  gauge,  and  one  on 
a  nail  in  Government  lamp-post,  32  feet  above  zero  of  gauge. 

The  snag  boat  E.  A,  Woodruff  reached  Caseyville  in  the  evening  of  the  22d  of 
November  and  began  work  in  the  Tradewater  channel  next  day,  working  until  the 
30th,  and  removing  all  obstructions  that  had  been  referenced  which  it  could  reach  at 
that  stage  of  the  water,  except  the  large  bowlder  near  lower  end  of  towhead,  on 
which  some  blasting  was  done. 

Work  on  the  dike  was  completed  on  November  27.  Survey  of  the  channel  above 
and  below  the  dike  was  made  on  the  27th  and  28th,  when  operations  were  closed 
for  the  season,  instruments  and  tools  were  shipped  to  the  Cincinnati  office,  and  on 
receipt  of  instructions  on  December  1, 1  returned  to  Cincinnati. 


BIKES  AT  MOUND  CITY,   ILL. 

[Extract  from  report  of  Mr.  A.  F.  Spreen.] 

A  survey  coverings  miles  of  river  was  begun  on  September  10,  and  finished  Octo- 
ber 12.  Some  of  the  points  in  the  survey  made  in  1887  were  found  and  relocated,  so 
that  close  comparison  of  the  two  surveys  can  be  made.  Carefully  marked  stones 
-were  planted  at  all  the  triangulated  points  of  the  survey. 
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Dredging  was  begun  on  September  26  in  patch  C^  and  5  parallel  and  a^jaoent  evta, 
each  6w>  feet  in  length,  were  completed  on  October  19.    About  8,738  yards  of  coarse 

f  ravel  was  remoYcd  and  deposited  immediately  below  the  upper  dike.  On  October 
0  the  work  of  dredging  two  cuts  on  line  A-B,  each  about  2,600  feet  in  length,  was 
begun,  and  finished  on  November  22.  About  15,990  yards  of  sand  and  gravel  was 
removed  and  deposited  ou  line  M-N.  Dredging  was  then  commenced  in  patch  D. 
Here  a  tough  clay  and  cemented  gravel  and  rock  were  found,  and  the  cuts  could 
only  be  carried  about  200  feet  when  the  overlyins  conglomerate  crust  became  too 
heavy  for  the  dredge  to  break.  About  4,510  yarcb  was  removed  and  deposited  on 
line  K-L.  The  dredge  was  then  again  removed  to  line  A-B  on  December  12,  and  a 
third  cut  about  900  feet  in  length  was  made,  when  operations  ceased  ou  December 
18,  on  account  of  high  water.  About  2,530  yards  of  sand  and  fine  gravel  was 
removed  and  deposited  on  line  K-L.  Dredging  was  carried  to  4  feet  below  low- 
water  mark  (zero  of  the  gauge),  excepting  in  the  upper  end  of  line  A-B,  where  a 
hard  conglomerate  was  found  to  rise  from  1  to  3  feet  above  ffrade  for  a  distance  of 
600  feet,  more  or  less.  A  great  number  of  borings  were  made  to  define  the  depth 
and  extent  of  this  formation. 

Current  observations  were  also  made  to  determine  its  direction  from  patch  C  to 
the  pool  below  the  bar.  From  soundings  made  on  December  20  it  was  found  tiiat 
the  long  cuts  on  lino  A-B  had  widened  out  200  feet,  or  more,  toward  the  Illinois 
shore,  and  the  direction  of  the  current  indicates  a  still  greater  increase  both  in  depth 
and  width.  A  slight  fill  is  perceptible,  however.  Just  below  the  hard  formation 
found  in  the  upper  end  of  the  cut. 

During  the  season  60  yards  of  large  stone  was  placed  around  the  dike  head,  and 
624.4  yards  of  small  stone  placed  in  the  low  places  in  the  lower  dike.  All  the  stone 
in  both  dikes  was  leveled  down  to  a  4-foot  stage,  and  all  piles  cut  off  at  that  eleva- 
tion. The  river  did  not  reach  a  low  enough  stage  to  allow  of  the  stones  being  placed 
in  the  cross  section  desired,  but  the  effective  work  of  the  dikes  will  not  be  mate- 
rially lessened  on  this  account. 

The  dikes  being  now  closed  up,  and  having  noted  the  widening  of  dredge  cuts 
and  the  favorable  direction  of  the  current,  the  indications  are  that  the  work  of  the 
season  will  be  beneficial  and  lasting,  and  tnat  navigation  here  during  the  next  low- 
water  season  will  be  better  than  it  has  been  for  years  past. 


WOBK  OF  THE  OHIO  RIVER  DREDGES  DURING  THE  CAIiEin>AB  TEAR  1894. 
[Extract  from  the  report  of  Mr.  E.  J.  Carpenter.] 

!     The  dredging -fleet  remained  in  winter  quarters  at  the  mouth  of  Kentucky  River 

until  April  26,  when  the  boats  were  taken  to  Cincinnati  for  repairs. 
I     As  it  was  desirable  to  begin  operations  at  the  Clusters  early,  so  that  as  much  of 

the  work  as  possible  might  be  completed  before  the  low-water  season  began,  the 
[  usual  thoroui^h  annual  repairs  were  omitted  and  only  such  repairs  made  as  would 
I  temporarily  fit  the  boats  for  resumption  of  work. 
I     The  fleet  left  Cincinnati  on  May  8,  and  on  the  14th  reached  the  Clusters^  where 

dredging  was  begun  at  once. 
\    In  September  and  October  it  was  found  necessary  to  stop  the  dredges  to  repair  the 

cranes  and  dippers,  which  had  been  damaged  and  worn  oy  the  hard  excavation  at 
,  the  Clusters,  and  to  calk  the  dump  scows,  one  boat  at  a  time  being  laid  off  while 
i  the  other  remained  at  work. 

r  Dredging  was  twice  iutoiTupted  by  high  water  and  the  passage  of  coal  tows,  at 
.  the  Clusters,  May  20  to  27,  and  at  Brunots  Island,  Septembier  20  to  23.  But  one  day 
j  was  lost  from  low  water,  because  the  boats  were  at  work  in  the  Pittsburg  Harbor 
I  pool  during  almost  the  entire  low- water  season. 

I     On  coiupTetion  of  the  season's  work  the  dredging  fleet  was  laid  up  for  the  winter 
'  at  Marietta,  Ohio,  in  the  mouth  of  Muskingum  River. 
)     Clusters  {52.5  miles  below  Pittsburg). — Dredging  at  this  point  was  for  the  purpose 

of  removing  a  gravel  bar  on  the  left,  which  lay  within  the  lines  of  the  proposed  new 

channel,  the  material  being  too  hard  for  removal  by  scour  from  the  dikes  which 

were  in  process  of  constmctiou. 
The  dredging  was  continued  until  June  29,  when  the  river  having  become  so  low 

that  the  boats  could  no  longer  work  to  advantage  they  were  moved  to  Brunots 

Island,  in  the  pool  above  Davis  Island  Dam,  where  operations  could  be  continued 

through  the  low- water  season. 
When  the  river  rose  in  November  the  dredges  returned  and  completed  the  work| 

also  cutting  off  the  shore  bar  at  Brimstone  Run,  opposite  the  foot  of  the  lower  ialand* 
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The  Clusters  Bar,  the  npper  part  of  which  consisted  of  cemented  gravel ,  was 
dredged  for  a  length  of  2,600  feet,  the  channel  being  widened  215  feet  at  the  point  of 
greatest  danger  to  tows. 

ExcaTation  made  May  14  to  June  29,  November  12  to  28 : 

Cemented  gravel,  etc cable  yards..  30,711 

Gravel  andbowlciers do 22,361 

Total do....  63,072 

Rocks  removed  (8) tons..  28.6 

Brimstone  Run  Bar,  Ohio  {53  miles  below  Pittsburg). — This  point  of  loose  rock, 
gravel,  and  clay,  on  which  a  number  of  coal  barges  had  been  wrecked,  was  almost 
entirely  removed,  the  channel  being  widened  125  feet,  and  also  materially  straight- 
ened. Some  additional  work  there  might  be  done  to  advantage,  but  there  is  now 
little  danger  of  farther  loss  to  tows. 

Excavation  made  November  21  to  28 : 

Loose  rock,  gravel,  etc cubic  yards. .  5, 007 

Rocks  removed  (1) -. tons..        14.85 

Head  of  Brunots  Island  (1.6  miles  below  Pittsburg). — Daring  almost  the  entire  low- 
water  season,  which  was  unusually  long,  the  dredges  were  employed  to  widen  and 
straighten  the  channel  past  Brunots  Island,  where  a  large  number  of  coal  boats  and 
barges  had  been  wrecked.  The  channel,  which  had  been  growing  worse  for  the 
past  twelve  or  fifteen  years,  had  become  one  of  the  most  dangerous  that  tows  had 
to  run,  and  but  for  the  fact  that  boats  usually  ran  it  with  half  a  tow  or  less,  and 
that  its  proximity  to  Pittsburg  made  it  possible  to  have  the  temporary  help  of  an 
extra  boat,  the  loss  would  probably  have  been  greater  than  at  any  other  place. 

The  principal  reason  for  the  bad^condition  of  the  channel  is  the  washing  away  of 
the  head  of  the  island,  giving  passage  to  a  large  body  of  water  that  does  not  go 
through  the  channel,  and  the  destruction  by  ice  of  the  riprap  dam  across  the  back 
river  at  Chartiers  Creek. 

A  great  improvement  was  made  by  the  dredging,  but  it  will  not  be  permanent 
unless  a  dike  is  built  to  confine  the  water  to  the  channel  and  stop  cutting  away  the 
head  of  the  island. 

The  bar  at  the  head  of  the  Island  was  dredged  for  a  distance  of  over  3,400  feet,  the 
channel  being  widened  200  feet  at  the  point  where  tows  had  the  greatest  difficulty. 

Excavation  made  July  3  to  October  13 : 

Gravel ., cubic  yards..  88,723 

Loose  rock  and  gravel do 6,660 

Snags  removed  (1) tons..  0.4 

Foot  of  Brunots  Island  (2.7  miles  below  Pittsburg). — A  straight  channel  was  made 
for  tows  by  cutting  through  the  high  gravel  bar  on  the  right,  thus  obviating  the 
necessity  of  crossincr  lo  the  foot  of  the  island.  Owing  to  the  location  of  the  Phila- 
delphia Company 'b  gas  pipes,  two  10-inch  lines  of  which  cross  from  the  island  to 
the  Allegheny  bank  along  the  upper  edge  of  the  bar,  it  was  impossible  to  begin 
dredging  high  enough  upstream  to  give  sufficient  depth  for  tows  drawing  all  the 
water  indicated  on  the  Pittsburg  marks,  and  on  this  account  the  old  channel  close 
to  the  foot  of  the  island  was  left  open. 

The  dredging  increased  the  width  of  the  channel  240  feet  for  tows  drawing  about 
14  inches  less  tnan  shown  on  the  Pittsburg  marks. 

Excavation  made  September  17  to  November  10 : 

Gravel  and  bowlders cubic  yards. .  23, 095 

Wreck  removed  (coal  boat  bottom) 1 

Rocks  removed (4) tons..  6.1 

Snags  removed  (1) do 1.8 

Davis  Island  Dam  (4.5  miles  below  Pittsburg). — Two  wrecked  barges  which  had  been 
sunk  at  the  upper  entrance  to  the  lock  were  broken  up  and  removed  September  26-27. 

Logstown  Bar  (17,6  miles  below  Pittsburg). — The  remains  of  an  old  dike  which  lay 
in  tbo  line  of  the  new  channel,  preventing  the  bar  from  being  scoured  away  by  the 
new  dike,  was  dredged  out.  An  attempt  to  remove  the  obstruction  in  September  was 
interrupted  by  low  water,  but  at  a  second  trial,  during  November,  the  whole  of  the 
old  dike  was  dredged  out. 

The  bar  on  each  side  of  the  dike  was  found  to  be  of  coarse  gravel,  extremely  hard. 

Excavation  made  September  25  and  November  7  to  9,  loose  rock  and  gravel, 

cable  yards 1,946 

Horsetail  Ripple  (5  miles  below  Pittsburg). — ^W^recks  removed  November  6:  1  coal 
barn^e,  1  piece  steamboat  hull. 
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Mouth  of  Muskingum  River  (171  milea  helow  iHtlahurg. )'-lt  was  fouDd  neeesaarj  to 
widen  tho  channel  at  mouth  of  tho  Moskingum  in  order  to  bare  room  for  the  dredjj^ 
in  winter  quarters. 

Excavation  made  December  1  to  5 : 

Mud,  etc cubic  yards..  2,595 

Snags  removed  (3) tons..  6.6 

OHIO  RIVKR  DREDGING  STATEMENT  FOR  1894. 

DREDGES  IN  COMMISSION. 

TIME. 


Time  at 
work. 


Dredging  looBerock.cemented  gravel,etc 

Dre<iging  gravel,  mud,  etc : 

Kenioving  logs  and  snags 

Removing  rockB ' 

Removing  wrecks 


Day: 

52.1 

51.1 

.3 

.7 

1.2 


Total. 


105.4 


Sundays 

Accidents , 

Stopped  for  mpairs 

Traveling 

High  andlow  water 

Fog 

HoUdays , 

Total 


Time 
lost. 


30 

40.1 

13 

8 

8.7 


103.6 


Total  in  commission,  209  days. 


WORK. 


Loose  rock,  cemented  gravel,  etc.,  excavated. 
Gravel,  mud,  etc.,  excavated 


Total  excavation  for  the  season., 


of  work.  I 


tbc 


Cu.udM.  j  Cu.yd$. 
1,827.1  i  84,773 
1,885      I        96.325 


181,0 


Logs  and  snags  removed. 

Rocksremoved 

W  recks  removed 


Number. 


Tons. 


8.8 
49.6 


Equipment 

Towing  and  fuel 

Repairs 

Salaries 

Total  cost. 


?«  «J?iJi^     ^«r  day  '    For  the 


$5.80 
37.81 
7.82 
48.96 


90.88 


$1L50 
74.09 
14.61 
07.06 


$1,211.79 
7.008.69 
1.528.89 

10.232.36 


108.44       20,876.64 


DR£DG£S  OUT  OF  COMMISSION. 
TIME. 

Inordinary 144 

Annual  repairs 13 

Total 156 
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COST. 

Salnries  in  ordinary $1,820.07 

Towisg,  fuel,  and  other  ezpenses 275. 94 

Total  in  ordinary $2,096.01 

Salaries  dnring  annual  repairs 1,095.97 

Aonual  repairs  (shop  bills,  materials,  etc. ) 408. 02 

Total  cost  of  repairs 1,503.99 

Total  out  of  commission 3,600.00 

Cost  per  day  in  ordinary  (including  superintendent's  pay) 14. 56 

COST  OF  WORK,  INCLUDING  ALL  EXPENDITURES  IN  1894. 

Dredging  loose  rook,  cemented  gravel,  etc $12,098.98 

Dredging  eravel,  mud,  etc 11, 866. 76 

;  lofi 


Removing  logs  and  snags 

Removing  rocks 

Removing  wrecks 


162.56 
278.67 


Total  expenditure  in  1894 24, 476.  ( 

COST  PER  UNIT. 


Per  cubic  yard  of  loose  rock,  cemented  gravel,  etc.,  excavated. 

Per  cubic  yard  of  gravel,  mud,  etc.,  excavated ^. 

Per  day  in  commission \ 

Per  day  of  work 


$0,143 
.123 

117.12 

232.23 

The  day  of  work  is  for  ten  hours  actual  operations  of  the  two  dredges  with  four 
dump  scows  and  one  towboat  for  tender,  after  taking  out  every  hour  lost  by  acci- 
dent or  otherwise. 

The  towboat  John  C.  Fisher ^  chartered  as  dredge  tender,  was  paid  $37.50  per  day, 
this  amount  covering  the  cost  of  the  boat  with  outfit,  crew  and  fuel  for  the  towboat 
.and  dredges ;  except  that  all  cost  of  coal  in  excess  of  5  cents  per  bushel  was  repaid 
by  the  Government. 

The  total  expenditure  includes  all  outlay  in  1894  properly  applicable  to  the  cost  of 
dredging. 

Location  and  description  of  work. 


Place. 


CliiBters,  upper  end 
of  bar. 


From 
Pitts- 
burg. 


Date. 


Days  I 
work.  I 


Do. 


Clusters,    lower 
end  of  bar. 

Head  of  Bnmots 
Island. 
Do 


MiU$.^ 
52.5  I 


52.5 
52.5 

1.6 
1.6 


Do 

Foot    of   Bmnots  ! 
Island.  I 


Do. 
I>o. 
I>o.. 


1.6 
2.7 


2.7 
2.7 
2.7 


liOgstown  Bar i    17. 6 

Davis  Island  Dam  .| 

63 


Horsetail  Ripple. . .  i 

^--' -^    n  1 


Brimstone  Run 
Bar. 


4.6 
6 


I 


Do 

Month     of     Mus- 
kingnm  River. 
THi 

Total. 


I  171 
-.171 

t 


1894. 

May  to  *  No- 

vember. 

June  to  No- 
vember. 

May  to  No- 
vember. 

July  to  Octo- 
ber. 

AuffUHt  to  Oc- 
tober. 

September. . . . 

September  to 
November. 


October 

do 

October      to 

November. 
September  to 

November. 
September. . . . 
November . . . . 
do 


.3 
13.5 

46.9 

4.3 

.1 
14.2 


.1 
.1 
.1 

L2 

.9 

.2 

2.8 


1.4 
.1 
.'105.4 


Kind  of  work. 

Logs  and 
snags. 

Rocks. 

Wrecks. 

No. 

Tons. 

No. 

Tons. 

Dredging  cemented 
gravel  and  bowl- 
ders. 

Removing  rocks. . . . 

8 

28.6 

Dredging  hard 
gravel  and  bowl- 
ders. 

Dredging  soft 
gravel. 

Dredging  loose 
rock  and  gravel. 

Removing  snag 

Dredffing  hard 
gravel  and  bowl- 
Removing  snag 

Removing  rocks. . . . 

0.4 

1.8 

4 

6.1 

Removing  wreck  ...  1 

1 

Dredging  loose 

rock  and  gravel. 

Removing  wrecks . . 

2 

do...T 

2 

Dredging  loose 
rock,    clay,    and 
grarel. 

Removing  rock 

1 

14.9 

Dredsinir  mud 

Removing  logs 

3 

Aft 

1 

5        8.8  1  13 

49.6  1                5 

I 
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Excavation. 

XSxpenditnrea. 

Plaoe. 

Loose 
rock,ce- 
mented 
gravel, 
etc. 

Gravel, 
mad, 
etc. 

Per 
day  of 
work. 

Cost 

per 

cubic 

yard. 

Be. 
mov- 

tag 

logs 
and 

Re- 
mov- 
ing 
rooks. 

Remov- 
wrecks. 

Dredg- 
ing loose 

rock, 
cement- 
ed grav- 
el, etc. 

Dredging 

gravel, 

mud,  etc. 

Total  for 
1894. 

Chiatera^Tipperend 
of  bar 

0u.yd9. 
30, 711 

Ou.  yds. 

Ov.yds. 
1,624.9 

$0,148 

$4,389.08 

$4,m08 
69.07 

Do 

$89.67 

Clusters,    lower 
end  of  bar 

22,361 

88,723 

1.656.4 

1    ftOI   7 

.14 

.123 
.15 

3,136.95 

3,mL(!6 
10,891.41 

Head  of  Brunots 
Island 

$10,89L41 

Do 

0,660 

l'  RAR.  k 

998.67 

998.57 

Do 

$23.22 

28. 2S 

Foot    of   Bmuots 
Island 

23,005 

1,626.4 

.142 

3.297.61 

8,297.61 

Do 

23.22 

23.22 

'        Do 

23.22 

23.22 

Do 

$23.22 

23.22 

Logstown  bar 

Bavia  Island  Dam. 

1,946 

1, 621. 7 

.144 

278.67 

.J 

27&67 

209.  W 
46.45 

309.00 

Horsetail  Ripple. . . 

46.45 

Brimstone  Kun 
Bar 

6,007 

1, 788. 2 

.129 

660.23 

660.22 

Do 1 

69.67 

69.67 

Month    of    Mus- 
kingum River  

2,695 

1,853.6 

.126 

325.12 

32S.12 

23.22 

23.  S 

1           Total 

84,778 

96,325 

69.66 

162.56 

278.67 

12,098.98 

11. 866. 76124. 476. 6S 

ADDITIONAL  OPERATIONS  OF  U.   S.  DRSDOBS. 
[Extract  from  report  of  Mr.  E.  J.  Carpenter.] 

The  necessary  repairs  to  the  dredging  machinery  and  the  dnmp  scows  were  made 
April  4  to  May  15, 1895,  at  Marietta,  Ohio,  where  the  fleet  had  spent  the  winter. 

The  Oswego,  which  was  ready  for  work  a  few  days  ahead  of  the  OhiOf  was  there 
employed  to  widen  the  entrance  to  the  Muskingam  River,  after  which  the  work  of 
the  season  was  oontinned  without  interruption  until  June  24,  when  the  river  havinff 
hecome  so  low  that  both  dredges  could  no  longer  be  kept  busy,  the  Ohio  was  stopped 
and  her  crew  employed  in  removing  dangerous  rocks  from  the  channel. 

The  work  accomplished  is  as  follows : 

Marietta,  Ohio  {171  miles  below  Pittsburg), — The  gravel  bar  at  the  mouth  of  Mns- 
kingnm  River  was  dredged  off^  widening  the  channel  75  feet,  which  makes  it  possible 
for  boats  to  enter  the  river  without  getting  aground. 

Excavation  made,  May  13-14,  soft  gravel,  1,230  cubic  yards. 

Foot  of  Blennerhassetts  Island  {188.6  miles  below  Pittsburg).— Dredglne  at  this  point 
was  for  the  purpose  of  opening  a  channel  below  the  towhead,  at  the  gravel  reef 
which  previously  interrupted  navigation  before  the  river  fell  to  a  low-water  stage. 
A  channel  with  100  feet  minimum  width  was  made,  which  has  satisfactorily  answered 
its  purpose,  and  there  seems  little  doubt  that  the  new  dike  will  keep  it  open. 

Excavation  made,  May  1&-25,  soft  gravel,  11,680  cubic  yards.  May  li,  1  log,  0.3 
tons. 

Head  of  Vienna  Island  {176,5  miles  below  Pittsburg), — A  coal  barge  sunk  in  the  chan- 
nel and  abandoned  by  the  owners  was  broken  up  and  removed  by  the  dredge  Ohio, 
May  20. 

Guyandotte  Bar  {SOS  miles  below  Pittsburg), — After  completion  of  the  work  at  Blen- 
nerhassetts Island  the  dredges  were  brought  to  this  place,  where  they  have  since 
been  employed.  The  most  dangerous  part  of  the  upper  bar,  consisting  of  very  hard 
gravel  and  bowlders,  with  many  large  rooks,  has  been  dredged  off,  aad  with  it  the 
old  riprap  dike  built  in  1855  by  the  citizens  of  Guyandotte  for  the  purpose  of  deep- 
ening the  channel  at  their  wharf. 

A  considerable  portion  of  the  bar  on  the  West  Virginia  shore  below  the  mouth  of 
Guyandotte  River  has  also  been  dredged  off,  making  the  new  channel  for  tows  570 
feet  wide,  and  this  work  is  being  continued.  A  great  number  of  large  rooks,  most 
of  which  bear  marks  showing  that  they  have  been  struck  by  boats,  have  been 
removed  from  the  channel  opposite  and  above  Guyandotte.  This  work  is  alao  in 
progress. 
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Excavation  made :  Upper  Bar,  opposite  wharf,  May  27  to  June  4,  loose  rock,  bowl- 
ders and  cemented  gravel,  3,649  cubic  yards.  Large  rocks  removed,  192,  weighing 
84.1  tons.  Shore  Bar,  below  Guyandotte  River,  June  4-29,  gravel  and  bowlders, 
18,927  cubic  yards.  Large  rocks  removed,  12,  weighing  11.2  tons.  Logs  removed,  2, 
weighing  0.9  ton. 

Coal  shipments  from  Pittsburg,  Pa. 

[FnrniBhea  by  Capt.  Willimu  Evans.] 


1 

To  Cincinnati. 

To  LonisTlUe. 

Months. 

Trips. 

Coal 
boats. 

Coal 
barges. 

Fnel 
flaU. 

Tons. 

Trips. 

Coal 
boats. 

Coal 
barges. 

Fnel 
flaU. 

Tons. 

1894. 
tTaiinaiy  ..-r- •■ 

21 
26 
28 
21 
27 
2 
33 

12 
38 
80 
83 
18 

'""28" 

283 
298 
277 
212 
358 
24 
428 

...... 

132,304 
187,524 
281.383 
129,771 
188,280 
11,363 
228,140 

21 
30 
34 
27 
16 

55 
196 
185 
116 
9 

194 
116 
214 
238 
217 

22 
11 
12 

144,047 

Fftbrnary ..-- 

241,504 

Harob.r 

281,383 

April 

229,394 

September 

114,317 

October 

December 

36 

2or 

250 

33 

289,377 

1          Total 

158 

204 

1,850 

1 

1,153,765 

164 

768 

1,229 

82 

1,300,022 

Grand  total 

2,453,787 

Comparative^  table  showing  coal  shipments  from  Pittsburg  during  the  ten  years  ending 


mvpments  from  Pit 
December  31, 1894. 


Tear. 

To  Cincin- 
nati. 

To  Louis- 
ville. 

Total. 

Tear. 

To  Cincin- 
nati. 

To  Louis- 
ville. 

Total. 

1886 

Tons. 
1,733,104 
1, 263, 702 

788.690 
1.960,882 
1, 149, 892 

Toru. 
1,114,008 
2,220,530 
1,367,012 
2,228,494 
1,439,747 

Ton». 
2,847,112 
3,483,232 
2,156,702 
4, 174, 876 
2, 589, 639 

1890 

Tom. 

1,324.641 

1,065,706 

914,430 

829.878 

1, 153, 766 

Tons. 
2,095,716 
1,828,M7 
1,384,864 
1,534,523 
1,300,022 

Tons. 
3.420,357 
2, 893. 752 

1886 ^.. 

1891 

1887 

1892 

2, 299, 294 

1888 

1893 

2  364  401 

1889 

1894 

2,453  787 

Commerce  passing  Davis  Island  Dam  in  1894. 


Vessels. 

Ascending. 

Descending. 

Total 

Through  lock. 

Through  pass. 

Through  lock. 

Through  pass. 

freight. 

Packets 

No. 
63 
198 
6 
154 
677 
301 

Tons. 
2,241 

No. 

276 

1,056 

37 

844 

2,602 

961 

1 

84 

Tons. 
18,675 

No. 
66 
148 

Tons. 
8,161 

No. 

269 

1,124 

60 

1,225 

2,971 

1,243 

38 

89 

Tons. 
29,517 

Tons. 
53,594 

Towboats 

Model  barges 

42,128 

1, 109, 512 

1,554,117 

181,450 

148,698 

42,123 

1,109.512 

1,576.246 

213, 493 

150,635 

200 

Coal  boats 

Sarees 

9,224 

11,679 

500 

200 

64 

177 

5 

56 

12,905 

16,469 

1,437 

Flafe .......:... 

lUfts 

35 

Total 

1,384 

6,136 

6,261 

40,278 

506 

33,972 

7,019 

8,065,417 

3.146,803 

Commerce  passing  the  site  of  the  Movable  Dam  No.  6,  Ohio  River ,  in  1894 


Vessels. 


Ascending. 


No.      Freight. 


Descending. 


No.      Freight. 


Packets 

Tovrboats 

Model  barges . 
Cool  boats  — 

Barges 

flA& 

liaits 


325 
883 
43 
498 
3,079 
1,262 


Tons. 
35,000 


ToUl. 


6,090 


85,000 


314 

871 

60 

1,225 

8,025 

1,220 

22 

1^737 


Tons. 
33,800 


67,000 

1.117,200 

1, 609, 300 

185,440 

66,000 

3, 068, 740 
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Calendar  ye 


1878. 
1879. 
1880. 
1881. 
1882. 
1883  . 
1884. 
1885  . 
1886. 
1887. 
1888. 
1689. 
1890. 
1891. 
1892. 
1893. 
1894. 


I 


Highest  stage. 

Lowest  stage. 

Average 
for  the 

Date. 

Stage.    1     Date. 

Stage. 

year. 

Dec.    15 

41    4     Oct     24 

4    4 

16   ft 

Dec.    27 

42    9 

Oct.     23 

2    6 

14   6 

t^eb.    17 

53    2 

Oct.     28 

3    9 

17 

Feb.    18 

50    7 

S«-pt.  18 

1  11 

16  11 

Feb.    21 

68    7 

Kov.     1 

6    1 

-22    U 

MO    Si 

Feb.     15 

tea  4 

Sept.  21 

3    7 

Feb.     14 

:71    Oi....do... 

2    9 

*17    4 

.Tan.     20 

46          Sept.  26 

2    6 

*15    7 

Apr.      9 

55    9     Nov.     1 

3    4 

•17  10 

Feb.      5 

56    3     Sept.  23 

2    8 

*15    U 

Apr.      1 

39  11     Aug.    7 

5    3 

'17  U 

Feb.    22 

38    3     Sept.  13 

5    3 

*18    6 

Mar.    26 

59    2 

Aug.  30 

5    9 

*25    8 

Feb.    25 

57    4 

Oct.      7 

4    5 

•20    6 

Apr.    25 

43    8 

Nov.     5 

3    5 

•16    6 

Feb.    20 

54  11 

Aug.  30 
Sept.    0 

3    7 

•17    8 

Feb.     15 

35    G 

3    1 

•12    9 

•Prepared  from  the  stages  aa  shoTm  by  the  waterworks  marks  daily  at  6  a.m.and  6  p.m.. 
previous  years  having  been  made  from  one  daily  observation  at  0  a.  m. 
1 4  o'clock  to  6  o'clock  a.  m.,  inclusive. 
;  12  o'clock  noon  to  1.30  p.  m. 


the 


Schedule  of  rates  on  flour  per  barrel  by  rail  and  river  from  Cincinnaii  for  nine  years 

ending  December  31,  1894. 


Tear. 

To  Pittsburg. 

To  Louisvillo. 

To  New  Orleans. 

To  Memphis. 

By  rail. 

By  river. 

By  rail. 

By  river. 

By  rail. 

CenU. 

44 

44-49 

40-49 

54 

49-54 

49 

49 

49 

49 

By  river. 

By  rail. 

By  river. 

1886 

Cents. 

26-31 

24-31 

22-24 

23 

23-24 

24 

24 

24 

24 

Cents. 

15-20 
15 
15 
15 
16 
15 
16 

15-20 
20 

Cents. 
15 
15 
15 
15 
15 
15 
15 
15 
15 

Cents. 
15 
15 
15 
15 
15 
15 
15 
15-10 
10 

CenU. 

35-39 
35 
35 
&5 
35 
35 
35 

35-30 
40 

CenU. 

CenU. 

1887 

1888 

1889 

1890 

1891 

1892 

40 
40 
40 

30 
30-40 

30 

1893 

1894 

Comparative  statement  of  comvMrce  passing  the  falls  of  the  Ohio  River  by  canal  and  (y 

river. 


rear. 


1883 
1884 
1885 
1886 
1887, 
1888, 
1889 
1890 
1891 
1892. 
1893 
1894. 


Canal. 


Yessels.        Tons. 


8.988 
5,231 
3,485 
5,678 
4,964 
4,069 
6,963 
5,534 
4,386 
4,739 
5.506 
3,902 
5,280 


935,628 
1, 349, 116 

785, 192 
1,443,181 
1, 240, 112 

867, 807 
1, 915, 365 
1, 404, 573 

998.062 
1,302.471 
1,275,329 

848,211 
1.245.899 


Open  river. 


Total. 


Vessels.        Tons.        Vessels.  |      Tons. 


2,305 
1.484 
1.548 

822 
1.796 
2,297 
2,252 
1,984 
3.328 
2,137 
1,826 
1,722 

461 


668,866 
483,281 
484. 124 
262,862 
677.547 
204, 518 
162, 305 
957, 829 
717. 158 
062. 428 
858,953 
514, 317 
149,937  i 


6,293 
6,715 
5,033 
6,500 
6,760 
6,366 
9.215 
7,518 
8.214 
6,876 
7,332 
5,624 
5,741 


1.004.494 
1.832.396 
1.269.316 
1,706,043 
1,817.659 
2,072,325 
3,077.679 
2,362,4tt 
2, 715.210 
2.364.889 
2.134.282 
1.362,528 
1,395.816 
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Commerce  of  Ohio  River  in  1894.  * 


ITame  of  boat  or  company. 


Between  what  points  on 
the  Ohio  River. 


I  Distance    Months 

'  on  Ohio  I  in  com- 

River,    i  mission. 


Pittsburg  to  Cairo. 


.do. 
.do. 


.do. 


Goal  shipments  ftom  Pitts- 

burjf. 

Orsy's  Iron  Line 

Huntington   and   St.  Louis 

Towboat  Co. 

John  Barrett  Sc  Son 

A .  Montgomery  6c  Co {  Pittsburg  to  Louisville 

Steamer  H.K.Bedford do 

Belief  Towboat  Co I do 

Steamer  Ida  Budd i  Pittsburg  to  Cincinnati 

Steamer  Elaine do 

Steamer  Eliza  H do 

flulings  Bros do 

Steamer  Adelle do 

Steamer  Hawk do 

Steamer  Iron  Queen i do 

Steamer  Keystone  State ' do 

Steamer  Hudson i do 

Steamer  Jim  McConnell I  Pittsburg  to  Portsmouth . . . 

Steamer  Lizzie  Bay {  Pittsburg  to  Gallipolis 

Steamer  Belle  Prince Pittsburg  to  Parkersbnrg. . 

Steamer  Ben  Hur ' do 

Steamer  Courier I do 

Steamer  C.  W.  Batchelor I  Pittsburg  excursions 

Steamer  C.  C.  Martin East  LiveriKK>l  to  Louisville . 

Thomas  J.  Hall Wheeling  to  New  Albany... 

Steamer  IdaSmith >  Wheeling  to GalIi|K>lis 

Steamer  R.  £.  PhilUps |  Wheeling  to  Matamoras . . . . 

Steamer  Liberty {  Wheeling  to  Clarington 

Steamer  T.  N.  JBamsdall i  Matamoi as  to  Marietta 

Steamer  Columbia Marietta  t o  Gallipolis 


Marietta  to  Long  Bottom 


Long  Bottom  toMiddleport. 
Syracuse  to  Cincinnati. .... 

....do 

Syracuse  to  Gallipolis 

!« ew  Haven  to  Cincinnati. . . 

Pomeroy  to  Portsmouth 

Pomeroy  to  Cincinnati 

Middleport  to  Louisville 

Point  Pleasant  to  Louisville, 
do 


Steamer  LydeH 

Steamer  valley  Belle 

Syracuse  Coal  and  Salt  Co. . . 

The  Jessie  Towboat  Co 

Steamer  C.A.Hill 

Steamer  Wm.  Wormald 

Steamer  Nancy 1 

Pomeroy  and   Cincinnati 

Packet  Co. 

John  Taylor  &  Sons 

£lla  Layman  Towboat  Co. . . 

Steamer  Sea  Lion 

Steamer  Buckeye  Boy do 

Steamer  F.J.  O'Connell do 

TheMarmetCo I do 

Iron  ton  Cross-tie  Co i  Point  Pleasantto  Cincinnati 

Pomeroy,     Cincinnati    and   do 

Louisville  Barge  Line. 

Steamer  Crown  Hill I do , 

Armstrong  Bros I do , 

Kanawha  and  Ohio  Trans-    do 

portation  Co. 

Steamer  Henry  M.Stanley do 

Galbreath^  Bushman I do 

Steamer  Coal  Bluff ' do 

Steamer  Claribel Point  Pleasant  to  Gallipolis 

Steamer  Carrie  Brown Gallipolis  to  Huntington . . 

Steamer  Vesper I ao 

Steamer  Favorite do 


Steamer  Chevalier 

Little  Kanawha  Lumber  Co. 

Steamer  Tom  Sporlock 

Steamer  Ruth 

Steamer  Georgia 

Steamer  J.  H.  McConnell 

Ashland  Coal  and  Iron  Rwy 
Co. 

Steamer  Jerrie 

Steamer  Lee  H.  Brooks 

Zub  a  rs  Bros 

Steamer  Henrietta 

Steamer  Reliance 

James  K.Ware 

JBiiena  T  ista  Freestone  Co. . . 

JohD  A.  Borches 

Steamer  Enos  Taylor 

John  Trapp 

Steamer  Tacoma 
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Proctorvllle  to  Portsmouth . 
Guyandotteto  Portsmouth. 
Big  Sandy  to  Portsmouth . . . 
Huntington  to  Portemouth . . 

Huntington  to  Iron  ton 

CatlettsDurg  to  Iron  ton 

Ashland  to  Portsmouth 


Ashland  to  Ironton 

Ironton  excursions 

Hanging  Rock  to  Louisville.  1^ 
Portsmouth  to  Louisville . . . 

Portsmouth  to  Rome 

Concord  to  Lawrenceburg  . . 
Buena  Vista  to  Cincinnati. . 

Manchester  to  Warsaw 

Maysville  to  Augusta 

Beasley  Creek  to  Cincinnati. 
CLilo  to  Cincinnati 


Miles. 
965 

965 
965 

965 
599 
599 
599 
467 
467 
467 
467 
467 
467 
467 
467 
467 
370 


183 
183 


587 
527 
200 
54 
28 
32 
96 
36 
39 
224 
224 
24 
224 
110 
210 

350 
335 
335 
335 
335 
335 
203 
203 


203 
203 

203 

203 

203 

4 

39 

39 

39 

51 

50 

40 

47 

18i 

10 

33i 


271 
244 

27 
102 

05i 
130 

19i 

54 

85 


12 
12 
10 
8 
4 
5 

7 
6 
8 
4 
7 
9 
4 
8 


9 
7 
8 

7 
9 
6 
6 

8 
4 
9 

6 
6 
7 
6 
9 
9 
10 
7 

8 
4 
6 

10 
8 
3 
8 
8 
8 
4 

? 

4 
6 
3 

10 
8 

6 

6 

9 

8 
10 
12 
10 
11 

6 

IS 


Freight. 


Tons. 
2,453.786 

15, 811 
86,596 


205, 

840. 

12, 

800, 

HI. 

18, 

24. 

15, 

57, 

32, 

18. 

18, 

15, 

25, 

3, 

3, 

6, 

7, 

1, 
39, 

4. 

i: 

5, 
1, 
10, 
14, 

5, 
12, 

125, 


25,000 

00,920 
200,000 
183, 000 

66,363 
119,788 

18,760 
200,000 

80,000 
120,000 
104, 425 

24,320 

15. 238 

67,535 

4,541 

2,750 

8,200 

2,300 

4.900 

420.000 

280,000 

1,415 

125 

200.000 

5,940 

50 

275 

6,616 


1,850 
6,200 
19,600 
8>000 
400 
7,563 
9.720 


Number 
of  pas- 
sengers. 


3,947 


5,829 
6,200 
3,712 


4,300 


16,772 

7,595 

12,000 

902 


2,400 
12.457 
5,543 
10,800 
2,775 
2.046 
4.260 


6,167 


2,760 
32,955 


6,471 


6,775 
9,174 
13,500 
1,600 
7,000 


10, 735 
6,640 


12,000 
4,499 


4,225 
1,160 


2,000 
*7,"266 
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Name  of  boftt  or  company. 


Steamer  Rob  Roy 

Steamer  Aline  li.  Barr 

The  Coney  Island  Co 

Henry  Spillie  &  Son 

Smith  Coal  and  Sand  Co 

R.  H.  Fleming 

Memphis  and  Cincinnati 

Packet  Co. 
Cincinnati    and     Lonlsville 

Packet  Co. 

Steamer  B.  S.  Rhea 

Steamer  Ghent 

James  Tucker 

Steamer  Levi  J.  Workum 

Steamer  Jim  Montgomery 

Steamer  Swan 

Steamer  Hattie  Brown 

Steamer  Little  Sandy 

Steamer  Falls  City 

Steamer  Rescue 

Louisville  and  Jeffersonville 

Ferry  Co. 

Steamer  D.  A.  Nisbet 

Steamer  Racket 

Louioville  and  Evansville 

Mail  Line  Co. 

Steamer  Plucky  City 

Steamer  Little  Albert 

Steamer  Henry  Logan 

Steamer  G.  B.  Monteith 

Steamer  Jndelle 

Steamer  Stoneware 

Steamer  Rosedale 

Steamer  Jewel 

Steamer  Royal 

Steamer  Herbert  Moran 


Between  what  points  on 
the  Ohio  River. 


New  Richmond  to  Cincinnati 
New  Richmond  to  Aurora  . . 
Coney  Island  to  Cincinnati . . 

Dayton  to  Cincinnati 

do 

Newport  to  Ludlow 

Cincinnati  to  Cairo 


Cincinnati  to  Louisville. . 


John  In|^e  &  Co 

SteamerXiittle  Clyde 

Steamer  Mary  Stuart 

Steamer  T.  C.  Woodward 

M.  L.  Saurheber 

Steamer  I.N.  Hook 

Evansville,   Paducah    and 

Tennessee    River  Packet 

Co. 
Steamer  John  S.  Hopkins  . . . . 

Steamer  Joe  Fowler 

Steamer  D.  A.  Brooks 

Steamer  Lancaster 

Steamer  W.K.  Phillips 

Steamer  Clayton  H.  Webb. . . . 

Steamer  Maggie  Belle 

Steamer  Dick  Clyde 

Steamer  Emma  Cooper 

Steamer  Corinne  No.  2 

Nashville    and    Paducah 

Packet  Co. 

Steamer  Albert  S.  Willis 

St.  Louis  and  Tennessee  River 

Packet  Co. 

Steamer  Dick  Fowler 

Steamer  City  of  Metropolis. . . 
Steamer  Fannie 


Total. 


Cincinnati  to  Madison 

....do 

Cincinnati  to  Big  Bone 

Cincinnati  to  Petersburg . . 
Warsaw  to  Lawrenceburg. 

Aurora  to  Rising  Sun 

Warsaw  to  Madison 

(yarrollton  to  Madison 

CarroUton  to  Louisville 

....do 

Excursions 


Louisville  to  Cairo 

....do 

Louisville  to  Henderson. . . 

Lonlsville  to  Evansville. . . 

....do 

Louisville  to  Derby 

Hawesvllle  to  Owensboro. . 
Cannelton  to  Owensboro. . . 

....do 

Owensboro  to  Cairo 

Owensboro  to  Henderson... 

....do •. 

Month     Green    River    to 
Evansville. 

....do 

....do 

....do 

....do 

Evansville  and  vicinity 

Evansville  to  Cairo 

Evansville  to  Paduoah 


Distance 
on  Ohio 
River. 


132 


Months  I 

in  com-      Freight. 

mission. 


Number 
of  pas- 
sengers. 


867 
8«7 

185 
186 


32 
82 
216 


.do. 
.do. 
.do. 


Elizabethtown  to  Paduoah. 
E%*ansville  to  Smith  land. . . 

Shawneetown  to  Cairo 

do 

Saline  River  to  Brooklyn. . 
Saline  River  to  Paducah. . . 

Golconda  to  Cairo 

Smithland  to  Paducah 


Paduoah  to  Cairo.. 
do 


.do. 


Paducah  to  Metropolis.. 
....do f/.... 


182 
137 


187 
137 
137 
43 
125 
117 
117 
66 
63 
75 
12 

45 
45 

45 

9 
9 


0 

12  I 
3 

12  I 
12 
8 

12 

8 

10 
10 
12 

4 
12 

4    . 

lU 
11 
11 

7 

10 
4 

4 
12 

3 

6 
12 


12 
11 
12 

? 

2 

6 

6 
10 

6 
10 

7 
10 

12 
12 

1 


75.700 

145.000 

500 

10,000 
120,000 

15.700 
146,639 

157,860 

2,145 

2,200 

4.000 

6,567 

120 

300 

4,263  ' 

1,080 

10,500  , 

7,840  I 


16,840 
45,000  , 
99,319  I 

105,000  I 
3,236 
1.338  I 
11,500  I 
5,673 
950 
3,065  I 
8,977  I 
7, 144  I 


214,000 

1,440 

907 

45 

.    1.440 

750 

20.800 


6,340 

2,500 

10 


278,938 


27,645 

79.183 

1.38B 


1.104 

350 

I.2K 

15.962 

2.863 

«.94l 

2,878 

153.474 

16.886 

90 

29,674 


IS.  785 
1.080 
S.13I 
45.  COS 
18.968 
871 


1,675 


1.169 


13,800  11,468 

10,089  •  9.817 
2,525  I  2» 
3,500  3.6S5 
5,760  '  615 
1,000  t 

35,000    

85,500  I 

8,211  I 

13.465  ;  71 

8,627  I  2,945 

25.044 

68,880  i  6.410 


29.60O 
2S,889 

846 


7,796,501  ,  1,033,492 
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CC2. 

OPERATING  SNAG  BOAT  ON  OHIO  RIVER. 

The  river  and  harbor  act  of  September  19, 1890,  coiitaiDed  the  follow- 
iDgitem: 

Sec.  13.  That  for  the  purpose  of  secniing  the  uninterrupted  work  of  operating 
snag  boats  on  the  Ohio  River,  and  removing  snags,  wrecks,  and  other  obstractions 
in  said  river,  the  Secretary  of  War,  upon  the  application  of  the  Chief  of  Engineers, 
is  hereby  authorized  to  draw  his  warrant  or  requisition  from  time  to  time  upon  the 
Secretary  of  the  Treasury  for  snch  sums  iv%  may  bo  necessary  to  do  such  work,  not 
to  exceed  in  the  aggregate  for  each  year  the  sum  of  twenty-five  thousand  dollars: 
Pnwided.howeverf  That  an  itemized  statement  of  said  expenses  shall  accompany  the 
Annual  Report  of  the  Chief  of  Engineers. 

The  object  of  the  above  provision  was  undoubtedly  to  provide  funds 
for4;he  constant  operating  of  the  snag  boat  in  the  most  efficient  manner, 
without  subjecting  her  important  service  to  the  uncertainties  arising 
firom  the  failure  of  yearly  appropriations.    The  provision  is  one  of  great 
importance  to  the  navigation  interests  of  the  Ohio  Kiver,  and  the  work 
of  the  snag  boat  in  removing  snags  and  wrecks  has  done  much  toward 
increasing  the  safety  and  ease  of  navigation.    The  amount  of  $25,000 
I)er  year,  which  is  authorized  to  be  expended  for  this  service,  is  not 
sufficient  to  keep  the  boat  employed  for  the  length  of  time  that  she 
should  be  each  year  and  to  provide  for  repairs  and  for  removal  of 
wrecks  at  times  when  the  boat  is  not  in  commission.    The  boat  is  well 
adapted  for  her  work,  but  the  work  is  very  heavy  and  necessitates 
much  renewal  of  various  parts  of  machinery  and  outfit;  besides,  the 
boat  is  getting  old  and  requires  considerable  repairs  each  year  to  keep 
her  in  effective  working  condition.    To  keep  within  the  amount  aUotted 
it  is  necessary  to  lay  the  boat  up  for  a  part  of  the  year  when  she  might 
be  usefully  employed,  and  some  parts  of  the  river  are  not  visited  as 
often  as  they  should  be,,  and  wrecks,  of  which  there  are  many,  which 
form  dangerous  obstructions,  can  not  be  removed  as  promptly  as  is 
desirable.    I  would  earnestly  recommend  that  the  amount  to  be  availa- 
ble each  year  should  be  increased  to  $50,000,  or  so  much  of  that  amount 
as  might  be  necessary.    With  that  amount  the  boat  would  be  kept 
constantly  in  highly  effective  condition,  could  start  out  early  enough 
each  season  to  go  over  the  entire  river  at  least  once,  and  most  of  the 
distance  twice,  and  would  make  her  service  entirely  satisfactory  to  the 
navigation  interests,  besides  which  wrecks  could  be  removed  promptly 
at  times  when  the  boat  was  not  in  commission  or  distant  from  the 
locality. 

As  stated  in  last  report,  the  snag  boat  was  ready  to  begin  oi>erations 
at  the  close  of  the  fiscal  year  1894,  but  that  lack  of  fdnds  had  prevented 
her  being  sent  out  until  after  the  fonds  for  the  new  year  became  avail- 
able. As  a  result,  she  was  not  able,  on  account  of  low  water,  to  reach 
Pittsburg:  in  fact  not  getting  nearer  than  240  miles  to  that  place. 
Con sideraole  dissatisfaction  has  been  felt  and  complaint  made  that  the 
upper  river  does  not  receive  its  proportionate  share  of  attention.  But 
with  the  present  limited  amount  of  money  available  it  is  impossible,  as 
a  rale^  to  start  the  boat  out  in  the  spring  in  time  to  reach  Pittsburg 
before  she  is  stopped  by  low  water.  The  only  and  effective  remedy  is 
the  larger  appropriation  as  just  recommended. 

The  boat  started  upstream  from  Cincinnati  July  2,  1894,  running 
night  and  day,  with  the  intention  of  reaching  Pittsburg  if  possible. 
She  stox)ped  at  Guyandotte  Bar  just  long  enough  to  remove  a  wrecked 
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coal  barge  and  steamer  which  formed  an  almost  prohibitory  obstraction 
>  to  navigation  at  that  point. 

Proceeding  on  her  way  she  was  stopped  by  low  water  at  Syracuse, 
Ohio,  about  240  miles  below  Pittsburg,  July  6.  She  then  began  work- 
ing her  way  downstream,  but  the  river  fell  so  much  that  on  attempting 
to  cross  Guyandotte  Bar,  July  10,  she  grounded  fa«t,  and  it  was  not 
until  September  23  that  she  could  get  across.  During  this  interval  the 
crew  were  employed  in  removing  large  rocks  and  bowlders  that  ob- 
structed seriously  the  channel  from  Proctorsville  to  Ironton,  a  distance 
of  some  24  miles.  Six  wrecks,  362  snags,  and  2,182  cubic  yards  of  rock 
were  removed.  This  work  has  been  very  beneficial  and  has  long  been 
needed.  After  getting  oflf  Guyandotte  Bar,  by  the  rise  on  September 
23,  the  boat  worked  downstream  to  Louisville,  but  the  river  being  too 
low  to  permit  her  passing  below  the  falls,  she  start.ed  upstream  and 
worked  her  way  to  Cincinnati.  She  started  downstream  i^ain  and 
worked  down  to  Cairo,  111.,  967  miles  below  Pittsburg,  reaching  there 
December  3,  being,  however,  delayed  by  low  water  from  November  3 
to  12  at  Louisville,  Ky.  Leaving  Cairo  she  worked  upstream  to  the 
mouth  of  tlie  Kentucky  Eiver,  541  miles  below  Pittsburg,  which  she 
reached  December  19,  and  then  went  into  winter  quarters.  From  July 
2  to  December  19,  inclusive,  there  were  removed  1,163  snags,  47  wrecks, 
2,182  cubic  yards  of  rock  and  bowlders,  and  2  leaning  trees.  The  boat 
traveled  a  total  distance  of  1,869  miles. 

To  prepare  for  the  coming  season's  work,  the  boat  left  her  winter 
quarters  April  4, 1895,  and  was  brought  to  Cincinnati.  The  necessary 
annual  repairs  were  completed  June  19, 1895,  and  the  boat  placed  in 
commission  on  the  20th.  Between  that  date  and  the  end  of  the  fisc^ 
year  she  removed  5  wrecks,  38  snags,  and  traveled  a  total  additional 
distance  of  146  miles.  The  farthest  point  upstream  reached  was  Snag 
Creek,  432  miles  below  Pittsburg. 

The  boat  could  have  been  ready  to  begin  the  season's  operations  two 
months  earlier  had  there  been  funds  available  for  her  work,  and  she 
could  have  commenced  at  the  head  of  the  river.  As  a  result  there  is 
again  a  loss  of  two  months'  work,  and  on  account  of  the  low  stage  the 
upper  part  of  the  river  is  again  denied  any  benefit  from  her  work,  prob^ 
ably  for  another  wbole  season. 

The  work  of  the  snag  boat  has  been  under  the  supervision  of  Capt. 
W.  H.  Christian. 

OPERATIONS. 
[Extract  from  the  report  of  Capt.  W.  H.  Christian.] 

The  snag  boat  E,  A.  Woodruff  Temsaued  in  winter  qnarters  in  the  month  of  Ken- 
tucky River  until  February  27,  1894,  when,  pursuant  to  orders,  she  left  Carrollton, 
Ky.,  lauding  at  Cincinnati,  Ohio,  February  28,  1894,  for  the  purpose  of  beginning 
the  annual  spring  repairs  to  put  the  boat  in  condition  for  the  comio^  season's  work. 

The  repairs  and  betterments  put  on  the  boat  consisted  in  removing  the  old  and 
putting  on  a  new  roof;  repairing  the  feed- water  heaters  of  the  large  boilers;  repair- 
ing the  hydraulic,  sheave,  and  tiller-rope  parts  of  the  steering  apparatus;  repairing 
the  paddle  wheels  and  wheelhouses ;  erecting  a  pair  of  new  capstan  engines  and  one 
new  Providence  steam  capstan  on  the  stern  of  the  boat;  erecting  two  new  engines 
and  fans  in  the  compartments  of  the  huU  containing  steam  engines ;  erecting  one  new 
fnme  for  the  large  wrecking  hook,  and  making  many  minor  repairs  to  the  hull,  upper 
works,  snag  and  wrecking  rigging,  large  boilers  and  furnace,  steam  pipes,  and 
machinery  generally. 

The  duty  performed  by  the  fans  was  specially  valuable,  as  they  cooled  the  com- 
partments sufficiently  to  permit  of  continuous  work  therein  when  necessary. 

The  construction  of  the  new  wrecking  hook  frame,  as  compared  witU  the  old  one, 
was  greatly  simplified  and  strengthened,  for  same  weight,  by  using  twol-beanw 
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instead  of  a  combination  of  riveted  steel  angle  bars  and  plates,  and  the  cost  was 
reduced  about  GO-  per  cent. 

The  above-mentioned  work  was  begun  March  19  and  finished  May  24, 1894,  when, 
on  account  of  lack  of  funds,  the  crew  was  discharged  until  the  beginning  of  the 
next  fiscal  year,  July  1,  when  funds  would  be  available  for  commissioning  tiie  boat 
for  re^Iar  service. 

After  completing  the  r^airs  and  providing  for  all  the  liabilities  of  the  snav  boat 
from  the  funds  allotted  n>r  the  fiscal  year  ending  June  30,  1894,  there  remained  a 
balance  sufficient  to  employ  part  of  the  crew  on  the  last  three  days  of  June  to  get 
everything  in  readiness  for  beginning  re^ilar  work  with  the  incoming  fiscal  year; 

On  Jaly  2, 1894,  the  Hoodrm  left  Cincinnati  and  steamed  upstream,  running  day 
and  night,  until  she  reached  Guyandotte  Bar,  303  miles  below  Pittsburg,  where  she 
stopped  to  remove  the  wreck  of  a  coal  barge  that  had  sunk  directly  in  tne  channel, 
and  the  remains  of  the  wreck  of  the  steamer  J.  C.  Crossly ,  which  formed  serious  ana 
almost  impassable  obstructions  to  navigation.    After  the  removal  of  these  wrecks, 
the  snag  boat  proceeded  upstream,  running  night  and  daj,  until  Syracuse,  Ohio,  239 
miles  below  Pittsburg,  was  reached,  July  6.    After  putting  coal  aboard  and  remov- 
ing some  troublesome  snags  in  that  vicinity  the  snag  boat,  due  to  the  river  beinff 
too  low  to  proceed  farther  upstream,  was  headed  downstream,  and  began  the  removiS 
of  obstructions  from  the  river,  some  of  which  had  been  reported,  but  most  of  which 
were  discovered  by  observations  made  from  the  sna^  boat.    The  snag  boat  continued 
work  downstream  to  Gftllipolis,  267  miles  below  Pittsburg,  landing  there  on  Satur- 
day night,  July  8,  when,  as  usual,  the  boat  was  tied  up  and  steam  cooled  down,  to 
permit  of  cleaning  boilers  on  Sunday  morning,  ready  for  regular  work  on  Monday 
morning,     before  tying  the  snag  boat  up,  the  officers  of  the  Huntington  and  Gal- 
lipohs  nacket  Vesper  were  consulted  in  reference  to  stage  of  water  on  Gu^randotte 
Bar^  ana  from  their  report~4  feet  4  inches — and  the  slow  rate  at  which  the  river  was 
falling,  it  was  decided  there  would  be  sufficient  water  on  the  bar  for  the  passage  of 
the  snag  boat  on  Monday  evening,  and  this  would  afford  time  and  opportunity  on 
Monday  for  the  removal  of  the  obstructions  lying  between  GallipoliB  and  Guvan- 
dotte.    But  from  some  cause,  supposably  the  raising  of  the  dam  at  Davia  Island 
some  days  previous,  the  fall  of  the  river  on  Monday  was  unusual  for  that  stage,  so 
that  when  the  snag  boat  reached  the  upper  bar  at  Guyandotte  she  grounded,  there 
being  less  than  3  feet  of  water  there.    The  boat  was  sparred  off  the  upper  bar,  but 
as  the  river  continued  to  fall,  there  was  still  less  water  on  the  lower  bar  when  the 
boat  reached  it,  and  the  boat  grounded  harder  than  before.    Upon  examination,  the 
channel  below  where  the  boat  was  aground  was  found  covered  with  large,  loose 
bowlders.    It  was  then  decided  as  better  to  allow  the  boat  to  remain  where  she  was, 
on  a  sand  and  gravel  bed,  than  to  spar  off  and  risk  sticking  on  the  rocks  on  a  falling 
river,  which  would  have  resulted  in  perforating  the  bottom  to  a  ruinous  extent,  and 
subsequent  developments  fully  justified  the  course  adopted.    After  sparring  the 
aoag  boat  straight  with  the  curreut  to  prevent  unequal  scour  under  tne  boat,  her 
crew  was  set  to  work  on  a  barge  that  had  previously  been  sent  from  Ironton,  Ohio, 
to  lighten  the  Woodruffs  equipping  it  with  capstan,  derricks,  tackle  blocks,  and  tools 
taken  from  the  snag  boat.    After  which  they  were  put  to  work  removing  the  most 
dangerous  of  the  many  large  rocks  found  in  the  channel  between  Guyandotte  and 
Huntington.    Later  the  work  was  extended  above  Guyandotte  and  below  Hunt- 
ington. 

The  snag  boat  remained  fast  on  the  bar  from  July  10  to  September  23,  1894,  and 
during  that  time  as  many  of  the  crew  as  were  retained  were  employed  removing 
rocks  and  other  obstructions  from  the  river  between  Proctorville,  Ohio,  and  Ironton, 
Ohio,  covering  a  distance  of  about  24  miles,  from  which  was  taken  58.916  cubic  feet 
of  rocky  362  snags,  and  6  wrecks.  Many  of  the  rocks  removed  haa  been,  during 
every  low- water  stage,  a  serious  menace  to  navigation,  and  in  .the  past  many  peti- 
tions had  been  presented  for  their  removal,  but  not  for  many  years  had  the  stage  of 
w^ater  and  other  circumstances  been  so  favorable  for  doing  the  work  as  were  uiose 
of  the  summer  of  1894. 

September  23,  at  1.30  p.  m.,  a  rise  in  the  river  floated  the  snag  boat  off  Guyandotte 

Bar;  she  then  proceeded  to  Huntington,  W.Va.,  and  tied  up  until  the  next  (Monday) 

xnominj^.  when  she  steamed  downstream,  removing  obstructions  on  the  way,  arriv- 

ing  at  Cincinnati,  Ohio,  466^  miles  below  Pittsburg,  September  27.    She  worked  in 

the   vicinity  of  Cincinnati  until  October  1,  when  she  again  started  downstream, 

removing  obstructions  on  the  way  until  she  reached  Madison,  Ind.,  552f  miles  below 

Pittsburg,  on  October  4,  where  she  stopped  to  remove  the  sunken  hull  of  the  steamer 

Oily  of  Mndison,    On  October  10  the  boat  again  started  to  work  downstream,  until 

she  reached  Louisville.  Ky.,  598^  miles  below  Pittsburg,  October  12.    On  arrival  it 

was  ascertained  that  the  water  in  the  Louisville  and  Portland  Canal,  and  over  the 

xoclcs  at  the  foot  of  the  canal,  was  too  scant  to  permit  the  snag  boat  to  pass.    She 

-was   therefore,  on  October  13,  started  upstream  and  worked  as  far  as  Cincinnati, 

axrivijitf  October  26.    Worked  in  the  harbor  and  vicinity  of  Cincinnati  nntil  Novem* 
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bar  1,  whoD  she  was  again  storted  downstream,  reaching  Loaisyille,  Ky..  NoyembcrS. 
The  water  still  being  too  low  to  permit  her  to  pass  through  the  LoaisTille  and  Port- 
land Canal  or  over  the  rocks  at  the  foot,  she  was  ordered  to  tie  up  there  and  avait 
arise. 

At  6.46  a.  m.  November  12  the  snag  boat  entered  the  Loaiaville  and  Portland  Canal, 
passed  through,  and  continued  her  regular  work  downstream  until  Tradewater  Tow- 
Bead,  862  miles  below  Pittsburg,  was  reached,  November  23.  Here  ahe  engaged  in  the 
lemoval  of  rooks,  wrecks,  and  snags  between  the  towhead  and  Kentucky  shore,  f« 
the  purpose  of  opening  a  new  low- water  channel  for  the  passage  of  boats  pas*  what 
is  commonly  known  as  Caseyville  Bar.  On  December  1  she  len  the  ohnte  at  Trade* 
water  towhead  and  worked  downstream  to  Cairo,  111.,  967  miles  below  Pittsboig, 
arriving  there  December  5.  After  taking  aboard  stores  the  snag  boat  left  Cairs 
December  6,  and  worked  upstream  to  the  mouth  of  the  Kentucky  River,  541  miles 
below  Pittsburg,  which  was  reached  December  19,  encountering  no  incidents  worthy 
of  note  outside  of  usual  routine  work. 

December  20  the  crew  commenced  putting  away  rigging,  tools,  etc.,  and  patting 
the  snag  boat  in  order  for  lying  up  over  winter.  This  work  was  completed  Decem- 
ber 22,  when  all  of  the  crew  were  paid  off  and  sent  home,  except  two  watehmen  and 
a  cook,  who  remained  with  the  captain  to  take  care  of  the  property. 

Between  July  2  and  December  ^,  1894.  the  fPoodni^  traveled  1,869  miles,  removed 
3,704  obstruotions,  exclusive  of  28  small  flatboat  loads  (4,171  cubic  feet)  of  small 
stone,  measured  in  bulk,  but  number  not  counted.  Spent  twelve  and  three-fourths 
hours  dragging  over  locations  of  reported  snags  and  old  wrecks  and  breaking  the 
crnst  of  sand  bars  to  assist  scouring. 

The  Woodmjf  was  in  commission  one  hundred  and  seventy-seven  days,  and  daring 
that  time  was  employed  as  follows: 

D»7». 

Running  from  Cincinnati  to  Syracuse 1| 

Snagging,  etc 3S| 

Wrecking,  exclusively 12| 

Boat  aground,  crew  removing  rock 73 

Repairug % 

Sundays  networked 11 

Sundays  worked,  sparring  and  repairing 4 

National  holidays  not  worked S 

Removed  1,163  snags,  47  wrecks,  59,259  cubic  feet  of  rook,  cut  2  leaning  trees,  and 
dragged  16  breaks  and  a  g[reat  many  landings,  not  counted,  without  finding  any  taing. 
Wrecks  removed,  classified,  are  as  follows : 

Steamboats 8 

Steamboat  bottoms S 

Coal  boats,  barges,  and  fiats 3 

Model  barffes 2 

Ferryboat  null 1 

Stone-boat  hull 1 

Pile-driver  boat  huD 1 

Steamboats  assisted S 

From  the  number  of  snags  removed,  the  following,  each  weighing  more  than  50 
tons,  have  been  selected  and  their  locations,  distant  from  Pittsburg,  given  to  show 
that  large  snags  are  not  peculiar  to  any  particular  section  of  the  river: 


Locatian. 


No, 

Weight. 

Tvnt, 

118.000 

67.770 

65.800 

06.500 

5e.ooo 

88.110 

In  tnmt  of— 

Coal  Grove  Ferry  Landing 

Indian  Creek 

Foot  of  Three  Hile  Island . . 

Pacifio  Point 

Padnoah,  Ky 

Padneah,  Ky 


MiUt. 


m 


The  operations  of  the  snag  boat  are  reported  by  calendar  years,  as  by  this  meaae 
each  season's  work  is  presented  by  itself.  It  is  evidently  necessary,  however,  in  view 
of  the  limit  to  annual  expenditures,  to  report  the  latter  by  fiscal  yean. 
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Jtmigei  iiatment  of  expei^aes  for  oper€Uing  fnag  boai  <m  the  Ohio  Miver  and  removing 
inagSj  wreclU,  and  other  ohatructions  in  said  river. 


Month. 


18M. 


July 

Aai;u8t — 
September.. 

October 

November.. 
December... 


1895. 


Janaaiy.. 
February . 
March 

^-::::::: 

Tone 


Total. 


'or  removal  of  sna^ 
aod  wrecks  at  Fhil- 
IJiiai  Island.  Line 
IsJMd.  and  fiaoooon 
Bar,  OhioKiver.... 
)T  openting  snag 
i.  Woodruff. 


Pay  of 
crew 
(labor). 


)oat£.A. 


$1,861  25 
1.492.67 
1,6U2.66 
2,003.92 
1,993.90 
1,550.50 


406.40 
416.50 
400.00 
613.53 
400.00 
975.77 


13, 717.  C 


20.50 
13,696.50 


Sabaiat- 
ence. 


$622.63 
488.54 
599.94 
292.15 
592.78 
160.33 


21.50 
24.82 
28.76 
42.40 


587.63 


3,461.48 


3,461.48 


Pael. 


$116.86 
.80 
99.10 
265.88 
286.35 
335.70 


5.23 
'i29.'36" 


1,239.73 


1,239.73 


Miaoel- 
laneons 
auppliea 

(hire). 


Toola 

and  im- 

piemen  ta. 


$149.88 
83.47 
89.96 
40.48 
46.82 
13.31 


52.45 
26.50 
568.84 


497.60 
965.22 


2,534.73 


1,128.82 
1,405.91 


$125.03 
87.66 
15.39 
28.10 
4.15 


General 
repairs 
and  bet- 
terments. 


$200.88 


28.38 

84.62 

70.53 

4.60 


228.64 

8.00  '      793.02 
74.75  I  1,819.82 


288.08     3,230.49 


288.08  !  3,230.49 


Contin- 
gent 
expenaea. 


$150.65 

96.48 

142.90 

.97 

.60 

76.43 


40.22 
2.15 
1.00 
3.60 


515.00 


41.65 
473.44 


ToUl. 


$8,227.18 
2, 199. 12 
2,578.34 
2,716.12 
2,995.13 
2,140.96 


480.91 

468.86 

1,037.82 

891.95 

1,694.71 

4, 556. 09 


24,986.60 


1,190.97 
23,795.72 


C  C  3. 

EBATING   AND    CARE    OF  DAVIS    ISLAND   DAM,    OHIO  RIVER,   NEAR 
PITTSBURG,  PENNSYLVANIA. 

^lie  following  is  a  statement  of  the  amount  and  date  of  all  allotments 
this  work. 


iat3,1885 $5,865.00 

10,1886 12,015.00 

Ary  28,1887 6,700.00 

1,1887 12,355.00 

iarj25, 1888 3,500.00 

11,1888 18,015.00 

It  20,  1889 12,073.00 

i,  1890 2,000.00 

7,1890 14,752.00 


October  7,  1890 $14,800.00 

July  10,1891 10,338.00 

July  21, 1892 11,83L48 

Jun©27,  1893 1,300.00 

July  22, 1893 12,253.82 

July  18, 1894 12,459.02 

May  25, 1895 450.00 

Total 150,707.32 


the  close  of  the  last  fiscal  year  the  dam  was  up,  having  been 
June  15, 1894.    The  maneuvers  during  the  year  were  as  follows: 

£>azn  lowered  September  20,  1894. 
Dam  raised  September  28,  1894. 
l>aiu  lowered  December  2,  1894. 
Dam  raised  May  2,  1895. 

lam  was  thus  raised  and  lowered  twice  and  was  up  two  hundred 

ir  days*      At  the  close  of  the  year  the  dam  was  up. 

ock  ias  been  in  working  order  throughout  the  year.    A  device 

n   attached  to  the  gates  to  facilitate  starting  them  from  their 

lien   closed,  the  severe  strains  having  deformed  them  so  that 

ration  had  become  beyond  the  power  of  the  engines.    As  these 

e  old   and  the  exposed  parts  quite  badly  decayed  they  require 

It  is  proposed  to  embody  in  the  new  gates  certain  improve- 

^hicli    experience  shows  to  be  desirable.     The  old  wooden 

ring  boat  has  been  replaced  by  a  larger  one  with  new  engines 

r   po^wer.     It  has  proved  very  satisfactory.    Spiral  springs 

\  attached  to  the  shafts  of  seven  of  the  lock  valves  to  prevent 

fts    from  being  twisted  when,  in  closing  the  valve,  some 
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obstruction  is  met.  The  device  accomplishes  its  purpose  well,  and  will 
be  placed  on  all  of  the  maneuvering  shafts  as  opportunity  offers.  The 
lock  gate  recesses  are  covered  by  wooden  decking  which  decays  rap- 
idly.   These  should  be  replaced  by  iron  work. 

Twelve  new  wickets  have  been  made  for  the  navigable  pass  and  four 
for  the  weirs,  utilizing  the  irons  of  the  old  wickets  in  the  new  ones. 

The  guiding  crib  work  above  and  below  the  lock,  except  305  feet 
built  in  1892,  is  becoming  badly  decayed  and  is  much  worn  by  action  of 
ice  at  the  upper  end.  Complete  renewal  will  soon  be  necessary,  as  to 
repair  the  present  structure  would  not  be  economical. 

Considerable  other  work  of  minor  nature  has  been  done  and  all 
routine  work  attended  to.  For  fuller  detail,  attention  is  invited  to 
report  of  Mr.  William  Martin,  assistant  engineer,  in  immediate  super- 
vision of  this  work,  an  extract  from  which  is  appended. 

Abstract  of  propoaaU  far  a  steel  maneuvering  boat,  received  in  response  to  advertisewtent 
dated  December  7, 1894,  and  opened  January  7, 1895t  by  Lieut.  Col.  Amos  Stiekney,  Corps 
of  Engineers. 


Xo. 


!Name  of  bidder. 


Thomas  CarliD '8  Sons 

Edw.  J.  Howard 

C.Jntte 

James  Rees  &  Kods 

Riter  &.  Conley* 

M.  A.  Sweeney  Co 

*  Recommended  for  acceptance. 

Abstract  of  contracts. 


Amon&t 


$1,S»L73 
3,0(10.00 
4,250.IO 
3,  TOOL  00 
1,088.00 
3«4M.0O 


Contractor. 

Work  of  improvement. 

Bate  of 
contract. 

To  expiree 

Riter  &,  Conlev                   

Manen  verinff  boat -tt^t.^tt- 

Jan.  18. 1896 

Mar  15  1896.* 

'  Extended  to  April  1, 1895. 


OPERATIONS  DURING  THE   FISCAL  YEAR. 

[Extract  from  report  of  Mr.  William  Martin.] 

A  hand  railing  at  the  top  of  the  railroad  embankment  extending  from  the  railway 
station  to  the  lock-keeper's  lionse  has  been  bailt.  The  object  of  this  is  to  keep  the 
public  from  trespassing  on  the  embankment,  which  prevents  a  sod  being  cultivated. 
The  railing  is  composed  of  oak  posts  firmly  planted  in  the  ground  with  horizontal 
holes  in  the  top,  through  which  a  wrought-iron  pipe  is  passed  which  forms  a  guard. 

The  difficulty  heretofore  experienced  by  the  lock- valve  shafts  becomin|;  twisted 
has  been  overcome  by  the  application  of  spring  attachments.  The  device  is  a  spiral 
spring  li  inches  diameter,  and  is  so  arranged  that  when  any  stoppage  gets  into  a  valve 
and  prevents  its  closing,  the  action  of  the  spring  prevents  the  power  of  the  hydraulic 
jack  twisting  the  valve  shaft.  These  springs  have  only  been  attached  to  the  upper 
gate  recess  valves,  seven  in  number.  The  others  will  be  applied  as  soon  as  a  favorable 
opportunity  offers. 

The  roofs  of  the  shops,  both  on  the  island  and  lock  side  of  the  river,  and  the  dam- 
tender's  house  on  the  island  have  received  a  coat  of  iron-ore  paint. 

The  sewer  built  to  carrv  the  drainage  from  the  lock-keeper's  house,  and  which  con- 
nects with  the  upper  pool  at  the  upper  gate  recess,  has  been  choked  for  several  Tears; 
several  attempts  have  been  mode  to  remove  the  stoppage.  I  have  succeeded  duriug 
the  year  in  clearing  it  out  and  giving  the  water  a  clear  passage  through  it. 

On  the  5th  of  September  the  river  receded  to  a  stage  of  0. 70  leet  by  the  lower  gangs 
of  the  lock.  This  is  the  lowest  recorded  stage  of  water  we  have  any  record  of,  and 
f^om  Terbal  reports  it  is  the  lowest  known  previous  stage. 

On  the  19th  of  September  unprecedented  rains  fell  at  the  headwaters  of  the  Alle- 
gheny River,  which  Drought  a  very  sudden  rise  in  the  Ohio  River.    As  frequently 
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happens,  our  telephone  conDecting  with  the  Pittsburg  Telephone  Exchange  is  bo 

charged  with  induction  as  to  render  the  instrument  worthless.    No  reports  of  the 

amount  of  rainfall  or  rise  in  the  rivers  at  headwaters  could  be  receivecl  at  the  dam 

nntil  10  o'clock  in  the  morning  of  the  20th.    Weir  No.  3  and  the  bear  trap  had  already 

been  lowered  early  in  the  morning,  but  without  any  effect  in  lowering  the  pool.    An 

attempt  was  made  to  lower  the  pass  by  the  usual  method  when  the  pool  was  12.80 

feet  (12.15  feet  being  normal),  but  were  unable  to  accomplish  anything,  the  draft  of 

water  over  the  dam  being  so  great  the  maneuverinj^  boat  could  not  be  handled. 

Three  steamboats  were  called  into  service,  and  the  navigable  pass  was  put  down  and 

open  to  navigation  at  4.45  p.  m. 

Two  barges  of  coal  belonging  to  the  McKinley  Coal  Company,  of  Pittsburg,  Pa., 
were  sunk  on  the  2lHt  of  September  by  the  steamer  </.  J,  Blackmore,  at  the  head  of 
the  river  lock  wall.  They  were  removed  by  the  U.  S  dredge  OswegOf  after  a  formal 
abandonment  by  the  owners. 

fij  authority  of  your  letter  dated  October  3, 1894,  a  long-distance  telephone  was 
placed  in  this  office.  A  long-distance  telephone  has  a  metallic  circuit  and  is  free 
Irom  the  inductive  influence  of  the  electric-light  wires,  which  was  the  prime  cause 
of  our  difficulty  with  the  ground-circuit  instrument  on  the  morning  of  September  20, 
when,  by  failure  of  the  telephone,  reports  of  the  flood  at  that  date  could  not  be 
received. 

The  tracks  for  running  the  lock  gate  engines  to  the  rear,  being  built  of  timber, 
became  badly  decayed.  They  were  built  on  an  incline  to  raise  the  engine  5  feet 
above  the  lock  walls.  The  lower  track  became  dangerous  for  further  use,  and  was 
torn  down  and  rebuilt  on  the  level  of  the  coping. 

The  Jock  gate  recesses  are  covered  by  wooden  decking,  which  decays. rapidly. 
Two  decks  have  already  been  put  on  and  again  require  renewing.  It  would  be 
iconomical  to  replace  the  wooden  decks  by  iron. 

Twelve  new  wickets  for  the  navigable  pass  and  four  for  the  weirs  were  built.  The 
rone  of  old  wickets  were  used  for  the  new  ones. 

The  old  wooden  maneuvering  boat  was  replaced  b^  a  steel  one  16  feet  wide,  53  feet 
[  inches  long,  and  3  feet  deep,  built  by  Messrs.  Riter  &,  Conley  of  ^Pittsburg,  Pa. 
new  hoisting  engine  was  purchased  f^pm  Thomas  Carlin's  Sons  of  Allegheny,  Pa., 
r  use  in  the  equipment  of  the  boat.  All  the  machinery  of  the  old  boat  except  the 
gine  and  capstan  were  fitted  to  the  new  boat. 

%e  lock  gates  are  now  in  their  tenth  year  of  service,  and,  being  built  of  timber, 
I  exposed  parts  are  very  much  decayed.  The  gates  have  at  various  times  under- 
le  extensive  repairs,  the  principal  cause  of  whicn  has  been  the  lateral  sliding  action 
•he  gate  on  its  wheels.  This  action  produces  such  a  severe  strain  on  the  lower 
ictnre  of  the  gate  that  the  wheels  are  continually  working  off  their  axles.  The 
e  necessary  to  draw  the  wheels  off  must  be  very  great  when  the  fact  is  known 
;  they  are  jput  on  with  a  key  and  the  end  of  the  shaft  riveted  over  the  hub  of  the 
bJ.  The  dropping  of  a  wheel  is  a  very  frequent  occurence  and  there  is  no  way  to 
it  without  making  a  change  in  the  design  of  the  wheel  and  axle.  The  lower 
;tare  of  the  gate  has  sustained  such  severe  strains  that  the  labor  of  starting  it 
t  opening*  taxes  the  power  of  the  engine  and  chain  beyond  their  maximum.  To 
otne  the  inertia  of  the  gate  when  starting  I  have  arranged  a  lever  on  each 
fulcnimed  to  the  upper  top  rail  of  the  gate  with  the  short  end  of  the  lever 
i£r  against  the  river  wall.  The  long  end  of  the  lever  is  attached  to  the  gate 
wli ich  acts  on  the  lever  first  and  then  on  the  tu^  link  to  which  the  chain  is 
ed,  thas  adding  the  power  of  the  lever  as  an  aid  m  starting  the  gate. 
I^aidin^^  cribs  both  above  and  below  the  lock  are  a  timber  framework  filled 
(tone.  The  cribs  as  originally  built  are  of  the  following  dimensions :  The 
crib  18  710  feet  long  by  15  feet  wide,  and  the  lower  one  250  feet  long  by  15  feet 
id  17  feet  high.  In  the  year  1892  an  extension  was  made  to  the  lower  crib 
b  long  by  12  feet  wide  and  11.50  feet  hieh.  This  latter  crib  is  in  good  condi- 
1  the  former  the  timber  is  vtry  much  decayed.  The  upper  end  of  the  upper 
vrorn  away  l)y  the  ice  about  29  feet.  These  original  cribs  are  not  worth 
ing  to  repair,  as  the  timber  is  so  much  decayed  that  nothing  short  of  a  com- 
seTval  -vi'onlcl  justify  any  expenditure  of  money. 

i-ok:  river  dam  has  been  in  good  repair  throughout  the  year  with  the  excep- 
feTv  loose  planks,  which  were  more  securely  spiked. 

ea  in  front  of  the  lock-keeper's  house  has  been  filled  up  with  material 
from  the  IPittsburg,  Fort  Wayne  and  Chicago  Railway.  Grass  seed  has 
n  to  forui  sh  sod.  when  the  earth  filling  has  tnoroughly  settled,  walks  will 
rom  tbe  bouse  to  the  front  walk. 

*Jo8e  of  tbe  last  fiscal  year  the  dam  was  up,  having  been  raised  June  15, 
»  xnaueiivers  during  the  year  were  as  follows: 

un  lowered.  September  20, 1894. 
.m  raised.  September  28, 1894. 
m  lowered  December  2, 1894. 
m  raiaed  May  2, 1895. 
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Durati&m  in  days  of  ihe  variatu  Biases  of  water  in  the  Ohio  Rieer  at  the  Davie  lehmd 
Dam  for  nine  years  ending  December  31, 1894, 


HoBtk. 


Jaanary... 
Febmary  . 

Maroh 

April 

Mjiy 

June 

July 

August ... 
September 
October... 
Korember. 
December. 

Year 


Month. 


1886. 


Under 

8fMt. 


73 


3  feet 


292 


6  feet 
and 
over. 


144 


1887. 


Under 
3  feet. 


132 


3  feet 
and 
over. 


6  feet 


1888. 


Under 
3  feet. 


3  feet 
and 
over. 


SffMt 

and 
OTer. 


30 
28 
31 
30 
31  • 

28  ' 
18 


31 


18 
26 
29 
25 
13 
2 
8 
6 
6 
21 


99  I 


346  ! 


201 


1888. 


Under 
3  feet. 


3  feet 
and 
OTer. 


6  feet 
and 
over. 


1890. 


Under     ^J^e* 
3  feet.       •■^ 


6  feet 
and 
over. 


1891. 


Under 
3  feet. 


3  feet 
and 
over. 


6  feet 
and 
over. 


January... 
February.. 
Hareh.... 

April 

May 

June 

July 

August ... 
September 
October . . . 
November. 
December. 

Year 


Month. 


80 
13 
20 
25 
21 
30 
13 

2 

0  ' 

8 
30  I 
81  I 


31 

28 
31 
26 

• 

13 

u 

4 
0 
7 

28 


336  ; 


227 


27 


286 


80 


January . . 
February  . 
March.... 

^- 

June 

July 

August... 
September 
October... 
November 
Deoember. 

Year 


1892. 


Under 
dfeet 


67 


3  feet 
and 
over. 


299 


6  feet 
and 
over. 


1893. 


Under 
8  feet 


178 


82 


3  feet 
and 
over. 


283 


6  feet 
and 
over. 


166 


1804. 


Under 
8  feet 


3  feet 
and 
over. 


270 


6  feet 
and 


81 
20 


178 
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Dikiikd  gtaiement  of  expenses  incurred  at  the  Davis  Island  Dam,  Ohio  Biver,  d^^ring  the 
fiscal  year  ending  June  30^  1895. 


Operating  expenaee. 

Maintenance  and  repairs. 

Month 

1 

Miacel- 
lADe- 
oua  ex- 
penses. 

Total. 

Labor. 

Mate- 
rial. 

Plant. 

Total. 

$65.47 

78.06 

376.21 

Sala- 
riee. 

Sup- 
plies. 

Purchase 

and 

repair. 

Hire. 

Aggre- 
gate. 

1894. 
Jnjy 

$775.00 
538.00 
709.00 
530.00 
726.67 
510.00 

700.00 
500.00 
691.67 

$60'.26 
59.95 
52.03 
68.19 
126.27 
105.22 

^5? 

39  Ifi 

$62.26 

329.54 

232.27 

52.74 

61.07 

20.47 

1.66 
1.57 
51.29 
66.47 
83.15 
147.32 

$897.52 

$50.78 
38.60 
362.65 

$14.69 
14.70 

$962.99 

1,006.54 

1,369.61 

650  93 

927.49'    $24.75 
993.30'      23.56 

650.93 
904.01 
635.60 

736.16 
530.74 
782.11 

904.01 

December 

1885. 

Jannary 

Febrnary 

March... 





48.31 

157.74 
7.40 

50.63 

7.53 

948.00 

1,088.00 

64.49 

98.94 

165.27 

956.40 

1,988.00 

60.60 

734.63 

901.43 
1,486.14 
2. 770. 11 

641. 16 

April 

506.00' 

740.86; 

539.  OOi      7. 50 

1 

571.47 
824.01 
693.82 

16.20 

May...          .. 

824.01 

joM.;.::::.: 

110.26 

110.28 

804.08 

Total.... 

7,466.20  582.24 

1 

1,098.81 

9,147.25       63.511    765.74 

3,078.04 

3,907.29 

13,064.64 

Commercial  report  for  calendar  year  ending  December  31,  1894, 


Vessels. 

Ascending. 

Descending. 

Total 

Through  lock. 

Through  pass. 

Through  lock. 

Through  pass. 

freight. 

Packets 

No. 
63 
198 
6 
154 
677 
301 

Ton§. 
2.241 

"i'M' 

No. 

276 

1,056 

37 

344 

2,502 

961 

1 

84 

Tom. 
18,675 

No. 
66 
148 

Tont. 
8,161 

No. 

269 

1,124 

60 

1,225 

2,971 

1,243 

38 

89 

Ton9. 
29,617 

Ton». 
63,594 

Towboats 

Model  barges 

Coal  boats. 

42,123 

1,109,512 

1,554,117 

181,450 

148,698 

42,123 

1, 109, 512 
1, 676, 246 

Barges 

9,224 

11,679 

500 

200 

54 

177 

5 

66 

12,905 
16,460 
1,437 

Flats 

213, 493 

Bafts 

150,635 

35 

200 

Total 

1,334 

6,136 

5,261 

40,278 

506 

33,972 

7,019 

3,066,417 

3, 146. 808 

CC  4. 

MOVABLE    DAM   IN   OHIO   RIVER   BELOW   MOUTH   OF   BEAVER   RIVER, 

PENNSYLVANIA. 

The  following  is  a  statement  of  the  amount  and  date  of  all  appro- 
>riat]Oii8  for  this  work : 

eptember  19, 1890 $250,000 

oly  13,  1892 "100,000 

UKfOkBt  17,  1894 75,000 

[arch  2,  1895 150,000 

Total 575,000 

This  dam,  which  is  located  30  miles  below  Pittsburg,  Pa.,  will  be  the 
xtb  in  the  series  of  movable  dams  for  improving  the  Ohio  Biver  by 
ack-iiv^ater  navigation.  Davis  Island  Dam,  located  4^  miles  below 
ittsbnr^,  and  which  has  been  in  successiul  operation  since  October, 
^j  is  tbe  flrst  of  the  series. 

*  Tlie  bill  provides  that  so  mach  of  this  money  as  may  be  necessary  may  be  used 
mskkxng  Burvey  for  location  of  Dam  No.  2  and  acquiring  title  to  the  land.  The 
'vey  lias  been  made. 
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Active  work  of  construction  was  resumed  July  20,  1894.  Masonry- 
work  was  continued  until  December  11,  and  work  of  excavating  the 
lock  chamber  until  January  5, 1895,  when  all  operations  were  suspended 
for  the  season. 

The  following  is  a  summary  of  the  work  accomplished: 

Cnbio  yards* 

Excavation  made,  earth 11,892.9 

Excavation  made,  rook 1,279 

Concrete  laid 2,177.1 

Ashlar  masonry  laid 968.35 

Rubble  masonry  laid 299. 8 

Brick  masonry  laid 407.4 

Coping  laid 663.6 

The  excavation  of  this  work  completed  about  80  per  cent  of  all  work 
to  be  done  on  the  lock,  exclusive  of  operating  machinery  and  power 
house.  The  latter  was  partly  built  in  1892-93,  and  drawings  of  the 
former  are  made. 

The  cofferdam  built  in  the  fall  of  1892  had  become  more  or  less 
deteriorated.  The  rapid  rise  of  January  7  last  brought  such  a  pres- 
sure on  it  before  it  could  be  filled  that  it  gave  way  and  330  feet  were 
destroyed.  The  loss  was  of  but  little  importance,  as  by  building  two 
short  spurs  to  connect  the  portions  remaining  on  each  side  of  the  break 
with  the  completed  river  wall  all  work  yet  to  be  done  was  inclosed, 
and  the  extra  expense  was  small.  This  work  was  done  in  May,  1895, 
and  during  June  all  preparations  were  made  for  an  active  prosecution 
of  the  work. 

This  work  has  been  under  the  immediate  supervision  of  Mr.  William 
Martin,  assistant  engineer. 

OPERATIONS  DURING  THK  FISCAL  YEAR. 
[Extract  from  report  of  Mr.  William  Martin.] 

Active  operations  were  begun  on  the  20th  of  Jnly,  1S94,  getting:  the  temporary 
plant  in  readiness  for  the  ensuing  year's  work.  The  project  for  the  year  included 
the  continned  construcjbion  of  the  land-wall  masonry  and  the  drift  chute;  the  con- 
struction of  the  flushing  conduits  and  laying  of  the  coping  of  both  land  and  river 
walls  of  the  lock. 

On  July  31,  I8iM,  we  had  employed  45  men ;  this  force  was  ffraduaUy  increased  until 
September  1, 1894,  when  we  had  150  men,  the  greatest  number  employed  at  any  one 
time  during  the  season. 

Stone  had  been  ordered  and  was  being  received,  both  cut  stone  and  rough  stone 
for  specials,  so  that  at  this  time  no  delay  was  being  experienced  in  the  masonry  con* 
struction.  Stonecutters  were  engaged  and  masons  put  to  work  continuing  the 
construction  of  the  land-wall  masonry  early  in  the  season.  A  force  of  men  waa  also 
put  to  work  on  the  flushing  conduits  later  in  the  season ;  about  the  month  of  Ootober 
active  work  was  begun  on  tlie  extension  of  the  drift  chute.  At  this  time,  also,  the 
laying  of  the  coping  of  the  land  wall  was  commenced;  the  river- wall  coping  was 
not  begun  until  November,  and  both  walls  having  been  covered  as  far  as  completed, 
work  upon  the  coping  wu«  suspended  early  in  December.  During  the  latter  portion 
of  the  season  delay  was  encountered  iu  the  delivery  of  the  large  coping  stone  in 
consequence  of  the  contractor's  inability  to  furnish  it  from  his  own  quarry.  This 
stone  was  subsequently  received  from  the  Massillon  and  Freeport  quarries  of  Ohio. 
This  work  is  now  all  complete  as  far  as  the  present  project  will  permit. 

The  season  was  a  favorable  one  for  work,  and  the  river  was  never  high  enough  to 
interfere  with  the  work,  except  September  20,  when  the  cofferdam  inclosure  was 
flooded  for  a  period  of  four  days.  On  January  7, 1895,  while  work  in  the  excava- 
tion of  the  locK  chamber  was  going  on,  we  were  snddenly  overtaken  by  a  flood.  The 
river  was  rising  at  the  rate  of  2^  feet  per  hour;  the  flood  gates  had  been  opened  to 
All  the  cofferdam  inclosure,  but  before  this  ha<l  any  effect  330  feet  of  the  lower  end 
of  the  outer  wall  gave  way.  Kvery  effort  was  l>eing  made  to  get  the  traveling 
crane  to  a  place  of  safety,  but  without  avail,  for  it  had  to  be  abandoned  when  the 
cofferdam  broke.  The  crane  was  left  on  its  track  in  the  lock,  and  when  the  iee 
breaking  of  the  upper  rivers  occurred  the  lock  chamber  became  gorged  yrith  iet, 
overtnrmng  the  traveling  crane. 
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Abont  Jnne  1, 1895.  the  cofferdam  was  repaired  by  building  spurs  to  the  river  wall 
torn  tibat  portion  ot  the  cofferdam  remaining,  and  the  in  closure  was  pumped  out. 
The  traveliDg  crane  was  found  to  have  sustained  very  little  damage  as  a  result  of 
passing  through  the  floods^ 

The  following  isa  sununary  of  work  done  and  material  received  during  the  year 
in  permanent  strnctarea : 

Kiver  wall  of  lock: 

446.7  cubic  yards  coping,  at  $20.02  per  cubic  yard $8, 945. 64 

42.68  cubic  yards  asnlar  pierheads,  at  $18.05  per  cubic  yard 770. 66 

9. 10  cobic  yards  rubble  backing,  at  $6.28  per  cubic  yard 57. 20 

Cost  of  material $3,242.03 

Costof  labor 6,531.47 

Totalcost 9,773.50 

Land  wall  of  lock: 

925.67  cnbic  yards  ashlar  masonry,  at  $9.99  per  cubic  yard 9, 247. 41 

106.90  cubic  yards  rubble  masonry,  at  $5.58  per  cubic  yard 597. 17 

216.90  cubic  yards  coping  masonry,  at $19  per  cubic  yard 4, 123. 19 

1,146  cubic  yards  concrete  masonry,  at  $3. 16  per  cubic  yard 3, 623. 19 

113  cubic  yards  excavation,  at  40  cents  per  cubic  yard - 45. 20 

Costof  material $11,507.92 

Cost  of  labor 6,128.24 

Totalcost 17,636.16 

pper  gate  recess: 

20  cubic  yards  rubble  masonry,  at  $5.86.  per  cubic  yard 1 17. 37 

Cost  of  material $71.47 

Cost  of  labor 45.90 

Totalcost 117.37 

wer  gate  recess : 

163.8  cubic  yards  rabble  masonry,  at  $5.99  per  cubic  yard 983. 18 

Cost  of  material $579.18 

Cost  of  labor 404.00 

Totalcost 983.18 

er  ffashinfi^  conduit : 

110.70  cubic  yards  brick  masonry,  at  $10.84  per  cubic  yard 1, 201. 14 

S8.20  cubic  yards  rock  excavation,  at  $1. 159  per  cubic  yard 668. 76 

,571  cubic  yards  earth  excavation,  at  39.6  cents  per  cubic  yard 623. 41 

21.20  cubic  yards  concrete,  at  $3.29  per  cubic  yard 729. 26 

Oat  of  material $909.78 

08t  of  labor 2,302.79 

Totalcost 3,212.57 

'  flashing  oonduit: 

h3  cubic  yards  brick  masoni^,  at  $8.27  per  cubic  yard 1, 153. 58 

h8  cnbic  yards  rock  excavation,  at  $1. 13  per  cubic  yard 807. 48 

.  cable  yards  earth  excavation,  at  3i8.6  cents  per  cubic  yard 313. 04 

.9  cubic  yards  concrete  masonry,  at  $3.03  per  cubic  .yard 983. 90 

it  of  material .* $1, 176. 51 

t  of  labor 2,081.49 

otaicoBt 3,258.00 

ate: 

t  cu  bic  yards  brick  masonry,  at  $7.98  per  cubic  yard 1, 257. 20 

■abic  yards  concrete  masonry,  at  $2.  69  per  cubic  yard 1, 306. 31 

cubic  yards  excavating  and  shoring,  at  65.8  cents  per  cubic  yard .  1, 096. 41 

of  material $1,565.79 

of  labor 2,094.13 

aloost 3,659.92 


2366      REPORT  OF   THE  CHIEF  OF  ENGINEERS,  U.  B.  ARMT. 

Ezcavatioii  of  lock  chamber : 

7,732.9  cubic  yards,  at  39.76  cents  per  cubic  yafd $3;  076.  Qt 

Material  received : 

Natural  cement barrels..    4,300 

Sand(X)... '. bushels..        154.86 

Ashlar yards..     1,165.6 

Portland  cement barrels..  30 

Redbrirk 172,000 

Specials yards..        851.7 

Large  rubble do 38.79 

Biver  wall, — With  the  exception  of  the  pierheads  at  the  upper  and  lower  ends  and 
gap  at  the  center,  the  ashlar  of  the  river  wall  had  been  already  completed.  During 
the  year  the  pierheads  have  been  built,  consisting  of  ashlar  masonry  with  face 
battered  and  rounded  ends  backed  with  rubble;  also  the  coping  extending  from 
both  the  upper  and  lower  ends  to  the  gap,  so  that  now  the  masonry  of  the  river  wall 
is  complete,  only  the  gap,  comprising  700  yards  of  ashlar  masonry  and  168  yards  of 
coping,  remaining  to  be  done.  All  tiie  coping  on  the  river  wall  was  laid  witk  the 
traveling  crane. 

There  is  a  noticeable  increase  in  the  cost  of  coping  in  the  river  wall  over  that  of 
the  land  wall ;  this  is  mainly  due  to  the  machinery  well,  which  does  not  exist  in  the 
land  wall. 

Land  toaZZ.— Except  the  gap  at  the  center,  and  the  omission  of  a  few  yards  of 
masonry  at  the  upper  and  Tower  ends  of  the  wall,  for  the  anchorage  of  machinery, 
the  land- wall  masonry  is  complete.  To  finish  the  wall  will  require  about  635  yards 
more  of  ashlar  and  concrete  and  100  yards  more  of  coping.  The  wall  conaista  of  a 
stone  face  with  an  average  or  mean  width  of  3.7  feet,  the  oalance  being  constructed 
of  concrete.  At  the  base  the  wall  is  8  feet  wide,  and  continues  thus  for  6  feet,  after 
which  it  tapers  to  five  feet  at  the  top,  under  the  coping.  Until  set  the  ooncrete  was 
held  in  place  by  shoring. 

The  traveling  derrick  was  used  in  delivering  the  stone  where  needed,  stationary 
derricks  being  used  for  setting  the  stone. 

To  complete  the  land-wall  foundation  it  will  require  the  excavation  of  142  yards 
of  earth  and  putting  in  of  127  yards  of  concrete  foundation. 

Gate  receaaea, — The  upper  gate  recess  remains  substantially  as  it  was  last  year,  the 
small  quantity  of  rubble  masonry  reported  being  only  added  ia  making  the  connec- 
tion with  the  land  wall. 

The  masonry  of  the  lower  gate  recess  has  during  the  year  been  advanoed  to  the 
same  point  as  the  upper  recess,  and  now  only  a  small  portion  on  each  of  the  pavapets 
supporting  the  recess  decking,  amounting  to  about  125  yards  of  masonry,  remains 
to  i>e  completed. 

These  gate  recesses  are  built  of  large  rubblestone,  jointed  and  bedded  and  having 
a  rock  face.  Mortar  used  was  made  of  natural  cement  and  sand,  mixed  in  the  pro- 
portion of  one  part  cement  to  two  of  sand. 

Flushing  conduiU.—By  the  omission  of  the  lock-filling  and  dischar^  valvea  in  the 
gate  recesses,  as  at  Davis  Island,  it  was  necessary  to  construct  flushing  conduits  to 
clear  the  recesses  of  deposit  and  other  debris.  At  the  upper  gate  the  conduit  is 
built  from  the  rear  of  the  recess,  and  enters  the  lock  through  the  land  wall  at  a 
point  100  feet  below  the  lock  gate;  at  the  lower  gate  the  conduit  begins  at  a  similar 
point  in  the  recess  and  discharges  into  the  lower  pool  100  feet  below  the  cate.  The 
conduits  are  8  feet  wide,  with  walls  4  feet  3  inches  high,  and  covered  by  a  orickarch 
with  a  rise  of  1  foot  to  6  inches ;  each  has  a  sectional  area  of  42.23  sqnara  leet,  and 
with  a  full  head  of  7  feet  (that  is,  with  a  full  pool  below)  and  di8<^aTge  valve  open, 
has  a  velocity  of  discharge  of  17.3  feet  per  second  in  the  oondnit,  oreating  in  the 
recess  a  scouring  velocity  of  about  2.5  feet  per  second. 

The  conduits  have  a  concrete  foundation,  with  4i-inch  brick  pavement,  9-inoh 
brick  walls  backed  up  with  concrete,  and  covered  with  a  brick  arch  of  four  rings, 
having  concrete  spanarel  backing.  They  are  each  151  feet  long;  the  upper  oondnit 
has  been  completed,  while  there  are  still  32  feet  of  the  lower  one  unfinished.  In 
making  the  excavations  for  these  conduits  considerable  rock  was  eneonnlered,  prin- 
cipally at  the  end  next  the  bank;  also  in  the  lower  conduit  great  depth  of  excava- 
tion had  to  be  made,  due  to  its  proximity  to  the  bank,  together  with  conaeqaent 
increased  shoring  necessary  j  all  these  tended  to  augment  their  coat.  The  exearated 
material  was  disposed  of  with  one  handling,  and  that  principally  with  a  derriek. 

Drift  cAate.— Tne  lock  gate  proposed  to  be  used  being  of  the  rolling  type,  the  same 
as  used  at  Davis  Island  Dam,  it  was  necessary  to  provide  a  drift  chute  to  carry  off 


the  quantities  of  floating  debris  which  collected  in  the  gate  reoesaea.  As  a 
to  relieve  the  recesses  of  this  material,  this  conduit  was  built.  It  leads  firom  the 
upper  recess,  beneath  the  power  house,  to  the  rear  end  of  the  lower  reoeas,  where  it 
is  joined  by  nn  outlet,  erajitying  into  it  from  the  latter,  and  runs  thence  on  a  curve 
to  an  outlet  through  the  guiding  crib  into  the  lower  pool.    It  is  6  feet  wide,  having 
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a4finch  brick  pavement  over  a  foundation  of  8  inches  of  concrete,  with  9-inoh  brick 
walls  3  feet  high;  backed  np  with  concrete,  and  covered  with  a  three-ring  brick  arch 
of  3  feet  radius.  It  ir  deitigiied  for  the  disposal  of  all  floating  debris  setting  into 
the  recess,  which  is  thas  carried  both  from  the  upper  recess  and  the  lock  inclosore 
through  the  conduit  into  the  pool  below. 

The  reference  of  the  pavement  at  the  upper  recess  is  2  feet  below  the  pool  level, 

having  a  fail  of  1  foot  in  300,  creating  a  velocity  of  about  7.2  feet  per  second  in  the 

chute.   This  conduit,  passing  nuder  the  power  house,  also  serves  the  additional 

purpose  of  carrying  away  any  of  its  waste  accumulations.    The  portion  above  the 

power  house  has  now  been  completed,  about  40  linear  feet  having  been  constructed 

to  connect  with  the  upper  recess;  below  the  power  house  it  had  been  completed  to 

within-a  few  feet  of  the  upper  side  of  the  lower  recess.    During  the  year  work  waa 

continued  from  this  point  around  the  rear  of  the  lower  recess,  connection  being 

made  with  the  outlet  therefrom,  and  then  extended  to  within  62  feet  of  the  outlet  in 

the  lower  guidiug  crib.    Thus  there  remains  ouly  62  linear  feet  to  complete  this  work. 

Ezcavation  of  U>ck  chamber, — The  excavation  of  the  lock  chamber  was  carried  on 

almost  continnously  from  October,  1894,  to  January,  1895,  beginning  at  the  upper 

end  8Dd  working  toward  the  lower  end.    It  is  now  about  half  flnished,  the  lower 

half  still  remaining  to  be  done.    The  material  was  lifted  by  the  traveling  crane 

ftom  the  chamber  and  conveyed  to  various  points  in  the  land- wall  inclosure.    As  the 

work  of  excavating  next  the  river  wall  receded  from  the  upper  end  of  the  chamber, 

(he  traveling  crane  tracks  were  torn  up. 

Daring  the  year  a  small  quantity  of  sand  was  purchased,  but  the  greater  portion 
ised  has  been  taken  from  excavations  of  the  lock  chamber  and  foundations ;  it  is  of 
n  exceUeut  variety,  coarse,  sharp,  silicious,  and  gritty. 

Plant^The  plant  has  not  suffered  any  marked  injury  during  the  winter  season, 
nd  was  in  a  comparatively  good  condition  when  operations  were  begun.  At  the 
ispension  of  the  previous  season's  work,  everything  possible  had  been  done  to  pro- 
ct  and  preserve  such  portions  of  the  plant  as  could  not  readily  be  removed  to  a 
ace  of  safet}^,  so  that  in  beginning  operations  it  was  only  necessary  to  put  them 
position  for  the  season's  work.  The  pumps  were  set  up  and  started  pumping  out 
e  cofferdam.  The  stone  incline,  whicn  had  been  taken  down,  was  rebuilt.  The 
Qcrete  mixer  was  ^ven  an  overnanling  and  cleaning.  The  traveling  crane  tracks 
re  cleared  of  the  large  stones  which  had  been  plac^  there  to  anchor  them  when 
ier  water.  The  iron  derricks  and  hoisting  engines,  which  had  been  taken  down 
previous  season,  were  set  np  at  the  various  points  over  the  work  where  needed. 
1  the  arrangement  of  the  plant  it  has  been  the  endeavor,  so  far  as  possible,  to 
form  to  conditions  of  economy. 

fioework, — The  office  force  has  been,  for  the  most  part,  continuously  and  regn- 
f  engaged  upon  the  various  duties  pertaining  to  the  office.  All  drawings  of 
3nry  and  spiecial  stones  and  such  otner  drawings  as  were  required  were  made 
Buppliad  whenever  needed.  Draiwings  for  various  projects  of  work  to  be  done 
been  made  from  time  to  time  and  submitted  for  approval.  The  time  has  been 
)pt  and  divided  that  with  very  little  additional  labor  in  dividing  and  appor- 
3g  it  the  cost  of  the  various  operations,  both  temporary  and  permanent,  can  be 
easily  ascertained.  This  affords  a  very  ready  source  of  information  for  dedncing 
nit  cost  of  any  work  done  during  the  season. 

ta  of  cement  were  regularly  and  faithfully  made  of  every  shipment  received, 
tests  have  been  carefully  tabulated  in  a  book  of  record  kept  for  that  purpose. 

Money  statement. 

1894,  balance  unexpended $79, 144. 44 

it  appropriated  by  act  of  Aug^ust  17,  1894 75,000.00 

t  appropriated  by  sundry  civil  act  approved  March  2, 1895 150, 000. 00 

304,144.44 
,  1S95,  amount  expended  during  fiscal  year 75, 201. 37 

895,  balance  unexpended 228,943.07 

895,  outstanding  liabilities $6,849.38 

895.  amount  covered  by  uncompleted  contracts 17, 428. 59 

24,277.97 

195,  balance  available 204,665.10 

t  C^stimated)  required  for  completion  of  existing  project 325, 000. 00 

!;  trhat  can  be  profitably  expended  in  iiscal  year  ending  June  30, 1897  100, 000. 00 
ted  in  compliance  with  requirements  of  sections  2  of  river  and 
r  aets  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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COMMERCIAL  STATISTICS. 

Commerce  passing  the  site  of  Movable  Dam  No.  6,  Ohio  River,  in  1S94. 


Veftaels. 

Ascending. 

Descending. 

Namber.|    Freight. 

Number.     Freight. 

Packets      

Tom. 
325            35,000 
883    

314 

871 

00 

1.225 

3,025 

1,220 

22 

Tom. 
33,800 

Towboata 

Model  barges 

43    

57,000 

Coal  boats". 

498    

1,117,200 

Bttr  fires 

3,079  ! 

1,600,300 

pints                      

1,262  1 

185,440 

Kafts 

66,000 

Total 

6,000            35,000 

6,737 

3,068,740 

List  of  articles  received  and  shipped  at  wharf  boat  at  Rochester,  Pa,  (the  only  one  between 
the  site  of  Lock  No.  6,  Ohio  River,  and  Pittsburg),  during  the  year  1894. 


Months. 

Iron 
and 
steel. 

Glass- 
ware. 

Tumblers 

and 
bottles. 

Lumber. 

Miscel- 
laneous. 

Total 

tTannaiy  ...... .r.^«^-r ^^--^^,^^^-^ 

Tent. 
50 
45 
48 
25 
24 
20 

Tom. 
25 

20 
22 
24 
26 
21 

Tom. 
70 
51 
56 
62 
76 
38 

Tons. 

Tons. 
32 
27 
31 
28 
33 

Tons. 

177 

February   ...........      ..,-r ^..r-r^....^ 

Iti 

March - 

150 
200 
250 
200 

307 

April 

330 

May^:;::; :::;:.::.::::. :::::::::::".:.. 

409 

J  ane 

279 

July  (river  very  low) 

20| 

20 

Amrnat  /navi trstion  auni)endod) ............ 

Rentembfr  (river  verv  low) !- 



25 

25 

Octiolictr  fnAviffAtion  AiiADfindMl) 

1 

November 

50 
120 

20 
25 

64 
65 

200 

30 
35 

361 

December 

215 

ToUl 

382 

183 

482 

1,000 

261 

2.306 

During  the  moDths  of  navigation  the  passenger  business  amounted  to  $650  per 
month  m)m  Rochester,  Pa.,  to  points  below ;  the  number  of  passengers  carried  could 
not  be  obtained. 

At  Rochester  there  is  the  largest  tumbler  works  in  the  world;  near  by  are  nnmer- 
out  glass  and  bottle  factories  and  iron  and  nail  mills,  all  of  which  avail  themselves  of 
the  river  for  transportation  when  the  stage  of  water  permits. 


CCs. 

ICE  HARBOR  AT  MOUTH  OF  MUSKINGUM  RIVER.  OHIO. 

The  following  is  a  statement  of  the  amount  and  date  of  all  appropria- 
tions for  the  work: 


March  3, 1879 $30,000 

June  14,1S80 50,000 

March  3, 1881 30,000 

August  2, 1882 40,000 

July5,188l 50,000 


Augusts,  1886 $37,500 

August  11,1888 eO,000 

September  19,1890 80,000 


Total 327,500 

The  ice  harbor  is  the  lower  pool  of  the  Muskingum  Biver,  which  has 
been  created  by  tlie  slack-water  dam  at  Marietta,  and  the  object  of  the 
work  under  consideration  is  to  build  a  pass  way  through  this  dam  of 
such  size  as  will  permit  Ohio  Biver  packets  and  coal  fleets  to  take 
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refage  from  ice  in  this  x>ool.    The  passway  in  question  consists  of  a 
large  lock^  which,  owing  to  the  local  conditions  controlling  the  only 
available  site,  was  built  with  independent  axes  of  entrance  and  exit, 
the  angle  between  these  axes  being  11<=^  15'.     This  constr action  involved 
the  necessity  of  widening  the  lock  chamber  at  both  ends  so  as  to  per- 
mit boats  to  change  direction  while  in  the  lock.    The  plan  of  the  lock 
chamber  is  therefore  somewhat  like  an  hourglass,  the  lock  being  nar- 
rowest in  the  middle.    The  maximum  rectangle  which  can  be  passed 
through  the  lock  has  a  length  of  365  feet  and  a  width  of  56  feet.    The 
work  hBs  been  in  progress  since  1880,  but  has  been  kept  back  by  inade- 
quate  appropriations  and  the  occasional  absence  of  any  appropriation. 
The  lock  is  now  nearly  finished  and  is  in  use,  but  requires  some  addi- 
tional work  in  providing  machinery  for  operating  the  gates  and  finish- 
ng  a  small  amount  of  masonry.    Middle  gates  should  be  provided  for 
nore  rapid  operating  in  passing  the  boats  that  use  the  lock  most.     A. 
ock-keeper's  dwelling  should  be  built,  and  the  grounds  about  the  lock, 
^hich  belong  to  the  city  of  Marietta  and  have  been  used  by  the  United 
tates  for  a  number  of  years  without  cost,  should  be  placed  in  present- 
We  order,  all  of  which  will  cost  about  $10,000. 

The  river  and  harbor  act  of  August  17, 1894,  provided  for  the  work 
itJined,  diverting  for  this  purpose  so  much  of  the  funds  remaining  to 
e  credit  of  the  *^ Taylorsville  Lock  appropriation''  (improving  Mus- 
igum  Eiver,  Ohio)  as  may  be  necessary.  This  work  will  be  done 
ring  the  ensuing  season. 

The  same  act  provided  for  the  necessary  alterations  in  the  Baltimore 
i  Ohio  Southwestern  Eailway  Bridge  so  that  the  lock  shall  be  acces- 
e  to  Ohio  Eiver  commerce.  This  involves  the  substitution  of  a  draw- 
Q  in  place  of  the  fixed  span  which  now  obstructs  the  entrance.  The 
)  of  the  work  devolved  upon  the  United  States  by  the  act  includes 
•ything  except  the  superstructure.  Payment  is  to  be  made  from 
xinds  available  for  the  care  and  maintenance  of  public  works. 
le  report  of  work  so  far  done  under  these  provisions  is  given  in  the 
rt  on  operating  and  care  of  locks  and  dams  on  Muskingum  Eiver, 

mmercial  statistics  are  attached  to  the  report  for  operating  and 
>f  locks  and  dams  on  the  Muskingum  Eiver. 
>  work  has  been  under  the  immediate  supervision  of  Mr.  Edmund 
)r,  assistant  engineer. 

OPERATIONS  DURING  THB  FISCAL  YEAR. 

[Exiaract  from  report  of  Mr.  Edmoiid  Moeser.] 

»ok  throu£^h  Dam  No.  1,  Muskingum  River,  though  incomplete,  has  been  sno- 

r  operated  during  the  year. 

iv-ere  no  expenditures  for  construction  under  the  appropriation  of  September 

this  appropriation  being  practically  exhausted. 

the  river  and  harbor  act  of  August  17, 1894,  providing  for  the  completion  of 

preparations  for  completing  the  work  as  projected  were  made. 

Money  statement, 

M,  balance  nnexpended $30.68 

i9&,  amoimt  expended  during  fiscal  year 4.86 

5,  balance  nnexpended 25.82 

O  95 149 
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CC  6. 

IMPROVEMENT  OP  MUSKINGUM  RIVER,  OHIO. 

The  following  is  a  statement  of  the  amoant  and  date  of  all  appropri- 
ations for  this  work : 

Act  of  August  11, 1888 $102,060 

The  lock  at  Taylorsville  is  now  practically  completed  with  the  excep- 
tion of  machinery  for  operating  the  gates,  but  this  lock  can  not  be  made 
available  until  a  draw  is  placed  in  the  county  bridge  just  below  it. 

The  river  and  harbor  act  of  August  17, 1894,  provided,  however,  for 
making  the  necessary  changes  in  this  bridge,  under  the  terms  of  which 
the  United  States  is  to  do  all  the  work  necessary  except  that  relating 
to  the  superstructure.  Payment  is  to  be  made  from  the  funds  provided 
for  the  care  and  maintenance  of  public  works.  The  report  of  work  so 
far  done  under  these  provisions  is  given  in  the  report  on  ox>erating  and 
care  of  locks  and  dams  on  the  Muskingum  Biver. 

The  act  of  August  17  also  provided  for  a  survey  of  the  Muskingum 
Biver  from  Zanesville  to  Dresden.  The  survey  has  been  made  and 
report  on  the  results^with  estimates  of  the  cost  of  extending  slack- 
water  navigation  to  Dresden,  submitted  under  date  of  February  27, 
1895. 

With  regard  to  the  reconstruction  of  the  lock  at  Zanesville,  in  the 
Annual  Beport  of  the  Chief  of  Engineers  for  1889  it  was  recommended 
that  the  alterations  of  the  Zanesville  locks  be  indefinitely  postponed. 
Congress  has  apparently  acquiesced  in  this  recommendation,  as  the  last 
river  and  harbor  act  requires  the  frinds  available  for  this  work  to  be 
used  for  the  survey  mentioned  above,  for  completion  of  the  ice  harbor 
at  the  mouth  of  the  river,  and  for  completion  of  the  Taylorsville  Lock, 
thus  diverting  the  funds  that  would  otherwise  be  available  for  their 
reconstruction  to  other  uses.  The  existing  locks  can  be  kept  in  oper- 
ation for  some  time  yet  without  costly  repairs. 

This  work  has  been  under  the  immediate  supervision  of  Mr.  Edmund 
Moeser,  assistant  engineer. 

Commercial  statistics  are  attached  to  the  report  for  operating  and 
care  of  locks  and  dams  on  Muskingum  Biver. 

OPERATIONS  DURING  THE  FISCAI.  YEAR. 
[Extrftot  fiNMu  report  of  Mr.  Bdmiuid  Mooter.) 

The  only  work  carried  on  tinder  this  appropriation  has  been  that  of  making  a  sui- 
vey  from  ZanesviUe  to  Dresden,  Ohio,  in  complianoe  with  provision  in  the  river  and 
harbor  act  of  Angust  17, 1894. 

A  detailed  survey  was  made  of  the  stretch  of  river  between  Zanesville  and  Dres- 
den, 15.34  miles  in  length ;  the  work  was  platted  and  maps  with  estimates  of  cost  of 
obtaining  a  navij2:able  depth  to  Dresden  were  submitted  February  26, 1885. 

The  cost  of  the  survey  was  $1,227.08. 

It  was  thought  unadvisable  to  complete  the  work  yet  to  be  done  on  new  lock  at 
Taylorsville  until  a  draw  is  placed  in  the  county  bridge  just  below  it;  the  matter  of 
reconstructing  this  bridge  being  now  settled,  it  is  hoped  that  the  work  yet  to  be 
done  on  lock  to  make  it  available  for  navigation  wiU  be  completed  during  the  present 
working  season. 

Money  statement. 

July  1, 18d4,  balance  unexpended $13,754.57 

June  30, 1895,  amount  expended  during  fiscal  year 1,290.93 

July  1, 1885,  balance  unexpended 12,583.64 

July  1, 1885,  outstanding  Uabilities 8.40 

July  1,1895,  balance  available 1% 525.34 
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CC  7. 

OPERATING  AND  CARE  OF  LOCKS   AND  DAMS  ON  MUSKINGUM  RIVER, 

OHIO. 

The  following  is  a  statement  of  the  amonnt  and  date  of  aU  apptOpri- 

atioos  and  allotments  for  this  work: 


November  24, 1891  (allotted)  $1, 200. 00 

December  9, 1891  (allotted) .  1, 200. 00 

January  5, 1892  (allotted ) . .  12, 241. 54 

August  3, 1892  (allotted) ...  42, 919. 47 

July  22,  1893  (allotted) ....  52, 746. 36 

July  25,  1894  (allotted) ....  47, 157. 66 

Total 1,188,012.03 


Aninist  5,  1886  (appropri- 
ated)    $20,000.00 

Julj21, 1887  (allotted) 190, 000. 00 

Aaifust  13, 1888  (allotted) . .  .  177, 623. 00 

My  1, 1889  (allotted ) 232,  080.  00 

July  19, 1890  (allotted) ....  195, 665. 00 

May  28, 1891  (allotted) 20, 000. 00 

July  8, 1891  (allotted) 155, 200. 00 

November  9, 1891  (allotted) .  39, 980. 00 

Special  work  authorized  hy  act  of  Congress, 

March  21, 1896  (allotted),  protection  wall  at  Zanesville $1, 651. 00 

June  17,1895  (allotted),  pier  of  railroad  bridge  at  Marietta 10,449.60 

June  17, 1895  (allotted),  pier  of  county  bridge  at  Taylorsville 5, 834. 20 

Total 17,934.80 

As  originally  improved  by  the  State  of  Ohio,  11  dams  and  12  locks 
fere  bailt  on  the  Maskingnm  Kiver,  furnishing  continaoas  navigation 
>r  91  miles  from  the  Ohio  liiver  at  Marietta  to  Dresden,  where  a  con- 
ection  was  made  with  the  Ohio  Canal  near  its  middle  point,  this  canal 
{tending  from  the  Ohio  Eiver  at  Portsmouth  to  Lake  Erie  at  Cleve- 
od.  The  work  cost  the  State  of  Ohio  about  $1,500,000.  The  lock  and 
^m  above  Zanesville  is  now  in  a  state  of  ruin,  but  the  75  miles  of  slack 
iter  between  the  Ohio  Biver  and  Zanesville  have  always  been  main- 
ned.  On  this  piece  of  river  there  are  10  dams,  11  locks,  and  5  lateral 
lals^  with  a  total  length  of  3§  miles. 

?he  locks  and  dams  were  about  worn  out  when  they  passed  into  the 
ids  of  the  United  States  in  April,  1887,  and  a  general  reconstruction 
J  unavoidable,  the  greater  part  of  which  has  been  completed.  Good 
i^able  depth  was  maintained  throughout  the  year,  notwithstanding 
extreme  drought  of  the  summer  of  1894.  There  was  no  interrupti<A 
lavigation  by  failure  of  any  of  the  structures.  It  was,  however^ 
rely  suspended  by  ice  during  a  period  of  sixty-four  days.  The 
tficial  effects  of  the  dikes  built  last  year  to  prevent  further  erosion 
IB  banks  at  Dams  Nos.  2,  4,  5,  6,  7,  and  8  have  continued  and  no 
ler  trouble  is  anticipated  at  these  dams.  All  the  repairs  contem- 
d  for  the  year  were  nearly  completed  and  incidental  repairs  made 
laired. 

3  mail]  items  of  work  were  as  follows: 
Lock  and  I>am  No.  1. — ^Glosing  a  large  leak  under  foundations  of 

Lock  and  Dam  No.  2. — ^Beplacingcopingof  lock  walls  and  repoiat- 
amber  faices. 

^jOoIc  and  Dam  No.  3. — Replacing  sheeting  on  32  linear  feet  of 
3^111  tig*  several  empty  cribs,  and  placing  backing  behind  the  dam. 
fOck  and  Dam  No.  4. — Rebuilding  40  feet  of  guiding  crib  and 

to  canal  bank  200  feet  above  head  of  lock. 
>ofc  an.d  Dam  No.  5. — Rebuilding  60  feet  of  guiding  crib  andexten- 

>airs  to  lock  keeper's  dwelling. 

Msik  and  Dam  No.  6. — RebuiliUng  234  feet  of  the  dam. 
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At  Lock  and  Bam  No.  7. — Repairing  dam  and  outlet  of  turbine  cul- 
vert. 

At  Lock  and  Dam  No.  8. — Repairing  dam  and  completing  spur  dike. 

At  Lock  and  Dam  No.  9. — Repairing  dam  for  about  130  feet  of  its 
length. 

At  Lock  and  Dam  No.  10. — Repairing  lock,  gates,  and  dam. 

From  time  to  time  it  will  be  necessary  in  the  near  future  to  repair  or 
replace  cerfain  portions  of  the  old  \york,  especially  dams,  as  they  become 
dangerous. 

The  U.  S.  dredge  Malta  and  steamer  Vega  rendered  good  service 
throughout  the  year. 

Under  the  provisions  of  the  last  river  and  harbor  act  the  expense 
to  be  borne  by  the  United  States  in  making  such  alterations  as  were 
needed  in  the  county  bridge  below  the  new  lock  at  Taylorsville,  and  in 
the  Baltimore  and  Ohio  Southwestern  Railroad  Bridge  below  the  lock 
at  Marietta,  so  as  to  permit  the  operation  of  the  first  lock  and  to  render 
the  second  accessible  to  Ohio  River  commerce,  is  to  be  met  from  funds 
available  for  the  care  and  maintenance  of  public  work.  By  the  terms 
of  the  act  the  United  States  is  to  perform  all  the  work  necessary, 
except  so  far  as  the  superstructure  is  concerned.  This  practically 
involves  in  each  case  the  construction  by  the  United  States  of  a  pivot 
pier,  with  the  necessary  guiding  and  protecting  crib  or  pile  work  extend- 
ing above  and  below  the  pier.  Under  project  dated  May  4,  1895, 
approved  June  17, 1895,  much  of  the  necessary  material  has  been  pur- 
chased and  active  work  of  construction  "^ill  soon  begin. 

The  sundry  civil  act  of  March  2, 1895,  also  provided  for  the  recon- 
struction of  a  protection  wall  on  the  right  bank  of  the  Muskingum  River 
near  the  Main  Street  Bridge  at  Zanesville,  Ohio,  payment  to  be  made 
from  funds  available  for  the  care  and  maintenance  of  public  work. 
Under  project  dated  March  16,  approved  March  21, 1895,  the  work  was 
commenced  April  20  and  completed  in  June. 

This  work  has  been  under  the  immediate  supervision  of  Mr.  Edmund 
Moeser,  assistant  engineer. 

It  having  been  decided  by  the  Secretary  of  War,  ux)on  the  recom- 
mendation of  the  Chief  of  Engineers,  that  no  funds  could  be  supplied 
from  the  indefinite  appropriation  for  operating  and  care  of  canals  and 
other  works  of  navigation  for  any  work  whatever  except  for  actual  cost 
of  operating  and  care,  there  are  no  fiinds  available  for  any  betterment 
of  the  works  or  for  needful  additions.  There  are  lock-keepers'  dwellings 
at  five  of  the  locks,  but  none  at  the  other  five.  Certain  improvements, 
such  as  additional  guide  cribs  at  entrance  of  locks,  would  be  of  material 
benefit  to  navigation.  In  order  to  provide  for  such  work  I  would 
earnestly  recommend  that  the  amounts  received  by  the  Government 
for  rental  of  lands  and  water  power  along  the  river,  which  is  now 
turned  into  the  Treasury  by  tlie  officer  in  charge  of  the  work,  should 
be  deposited  to  that  officer's  credit  and  be  made  available  for  such  work 
of  improvement  on  the  river.  The  amount  collected  each  year  is  not 
large.    This  year  it  was  $3,310.43. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 
[Extract  from  report  of  Mr.  Edmund  Moeser.] 

With  the  exception  of  some  extraordinary  repairs  rendered  necessary  by  aocidenty 
and  minor  incidental  repairs,  needful  in  luaintaiuiu^  the  locks,  dams,  and  canals  in 
an  efficient  condition,  all  work  done  was  in  accordance  with  approved  project  of 
repairs  for  the  year. 

The  canals  and  locks  were  kept  in  good  workinsr  order,  and  there  was  no  interfer- 
enoe  with  navigation  except  when  the  river  was  dosed  by  ice. 
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The  season  of  1894  was  one  of  extreme  drought  of  nnprecedented  dnration,  but 
owing  to  the  generally  good  condition  of  the  dams,  very  little  effort  was  necessary 
to  maintain  the  pools  at  their  normal  levels. 

Duriog  the  past  winter  there  was  an  entire  suspension  of  navigation  by  ice  for  a 
period  of  sixty-four  days. 

No  iioods  of  sufficient  height  to  submerge  the  IocIes  occnrred. 

The  beneficial  effect  of  the  dikes  constructed  at  Dams  Nos.  2,  4,  5,  6,  7,  and  8  is 
very  marked.  No  further  washing  and  considerable  filling  has  t<aken  place  at  all  of 
the  dikes,  since  their  construction. 

The  following  is  a  detailed  statement  of  work  done  during  the  year : 

LOCKS  AND  DAMS. 

Lock  and  Dam  No.  1,  Marietta. — All  operations  were  for  nn foreseen  repairs  requir- 
ing iuifflediatd  attenty>n.  They  consisted  in  effectually  closing  a  large  leak  under 
foimdatiun  of  lock,  with  40^  yards  of  rnbblcstone  and  120  yards  of  gravel ;  removing 
65  yards  of  mud  deposit  from  mill  race  back  of  lock ;  removing  the  drbris  of  a  col- 
lapsed storehouse  from  lock  yard,  and  tearing  out  remainder  of  ol<l  coffer  from 
around  upper  end  of  river  wall  of  lock,  wben,  on  account  of  the  extreme  low  stage 
jf  water,  the  work  was  practicable. 

The  lock  gates  and  irons  on  lock  walls  were  repainted,  and  the  lock,  although 
ncomplete,  was  successfully  operated  throughout  tlie  year. 

Lock  and  Dam  No.  2,  DevoU. — The  old  and  badly  worn  stone  coping  on  upper  ends 
f  both  lock  walls  was  taken  up  and  replaced  with  1,103  square  feet  of  concrete,  1 
wt  thick,  at  a  coat  of  38  cents  per  square  foot.  Two  thousand  eight  hundred  and 
iirty-/ive  square  feet  of  the  chamber  faces  of  lock  walls  was  repaired  by  cleaning 
id  iJlIiDg  all  cavities  with  concrete  and  pointing  open  joints. 

The  bank  of  mill  race  back  of  lock  was  retilled  with  476  yards  of  earth,  and  a  dry 
me  wall  105  feet  in  length  was  built  to  retain  toe  of  fill. 

The  stem  of  one  of  the  cylindrical  valves  became  detached  from  valve  and  repairs 
re  made  after  coffering  valve  recess  with  plank  set  on  edge. 

.^he  lock  gates  and  lock  irons  were  repainted,  an  old  and  worthless  shed  was 
loved  from  lock  yard,  and  minor  repairs  were  made  to  lock  house. 
■ock  and  Dam  No.  S,  Loxcell, — The  old  sheeting  on  32  linear  feet  of  dam  was  replaced 
new  timbers;  several  empty  cribs  of  dam  were  refilled  with  stone  and  gravel, 
stone  backing  was  placed  alon^  425  feet  of  dam,  to  replace  washed  out  material. 
aaJl  amount  of  stone  was  filled  into  guiding  crib  below  river  wall  of  lock.  New 
I  cover  plates  were  made  and  fastened  over  both  recesses  for  balanced  valve 
dinery  on  lock  walls. 

few  yards  of  earth  were  placed  on  canal  embankment  at  head  of  lock,  where  it 
settled.  The  outer  row  of  guide  piling  at  bridge  across  upper  end  of  canal 
^aiken  np  and  set  back  on  line  with  rest  pier  of  draw,  and  the  storehouse,  lock 
,  and  lock  irons  were  repainted. 

hand  Dam,  No,  4,  Beverly. — The  guide  crib  below  land  wall  of  lock,  40  feet  in 
ti,  was  rebnilt  from  low- water  level  to  a  heisht  of  5  feet  below  top  of  lock 

and  125  yards  of  earth  were  placed  back  of  this  crib  to  complete  terrepleiu  of 

following  materials  were  expended  on  crib : 

oak  timber feet,  B.  M..  8,753 

- cubic  yards . .      200 

jlts pounds..      810 

irs  were  made  to  the  canal  bank  at  a  point  200  feet  above  head  of  lock,  the 
3ing  in  a  dangerous  condition,  owing  to  leakage  through  and  around  old  head  ^ 
od  conduit  of  abandoned  mill.    The  gates  and  timbers  of  conduit  were  torn  ' 
loose  material  excavated  down  to  a  depth  of  5  feet  below  level  of  upper  pool: 
in  bank  was  then  refilled  with  tight  material  and  canal  side  of^fill  pavea 
ge  stone  to  a  height  of  6  feet  above  level  of  upper  pool, 
u^  amounting  to  90  yards  of  gravel  was  filled  along  back  of  dam  where  there 
leuce  of*  leakage, 
ck  and  guard  gates  were  repainted. 

id  Danh  JVo.  ^,  Luke  Chute. — The  guide  crib  below  land  wall  of  lock,  60  feet 
;,  Tvas  rebnilt. 
lo-^ving  naaterials  were  required  for  crib: 

c  timber feet,  B.M..  10,600 

cubic  yards..        310 

I  , pounds..     1,135 

:  vrallB  'were  repaired  with  concrete  and  all  open  joints  on  chamber  faces 
rere  repo luted. 
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A  few  square  yardfl  of  the  paying  on  embankment  at  upper  end  of  lock  were  reset 
and  lock  gates  repainted. 

The  stems  of  both  cylindrical  valves  of  lock  became  detached  from  valves;  vepaira 
were  promptly  made  and  there  was  no  delay  in  the  nse  of  the  lock  on  this  account. 

Extensive  repairs  were  made  to  the  lock-keeper's  house ;  they  consisted  in  rebaild- 
ing  the  four  front  rooms,  rebuilding  cellar  walls,  chimneys,  and  roof,  and  in  repairiog 
the  walls  of  remaining  old  portion  of  house. 

Lock  and  Dam  No.  6,  Stookport. — At  the  commencement  of  the  fiscal  year  the  middle 
portion  of  this  dam,  for  a  length  of  234  feet,  was  in  a  dangerous  condition,  liable  to 
tail  at  any  time. 

The  project  was  to  rebuild  this  section  as  a  slope  dam,  in  conformity  with  repaiis 
made  to  dam  in  previous  years,  and  thus  secure  a  slope  for  the  entire  length  of  dam. 

Work  began  in  August  and  the  dam  was  completed  early  in  October.  The  mate- 
rials used  were  purchased  under  proposals  of  ten  days,  and  the  work  done  by  hired 
labor.    The  following  amounts  of  material  were  expended :    ^ 

White  oak  timber feet,B.M..  300,118 

Stone cubic  yards..       1,500 

Driftbolts pounds..     23,965 


The  cost  of  this  work,  including  the  placing  of  new  backing  along  483  feet  of  < 
was  $6,323.03;  deducting  $239.03,  the  estimated  cost  of  transporting  and  placing  the 
backing,  the  cost  per  linear  foot  of  new  dam  was  $26. 

Considerable  filling  has  taken  place  along  front  of  dam  since  its  completion. 

New  cover  plates  were  placed  over  both  recesses  for  balanced  valve  machinery  on 
lock,  and  new  fender  planking  were  fastened  on  the  lock  gates. 

All  the  wood  and  ironwork  connected  with  lock  was  repainted. 

Lock  and  Dam  No,  7,  MoConneUoille.—The  stone  portal  and  8  feet  of  the  brick 
arch  at  outlet  of  turbine  culvert  under  carpenter  shop  was  rebuilt.  The  timber 
posts  under  carpenter  shop  were  replaced  with  concrete  piers,  and  floor  of  this  shop 
brought  back  to  a  uniform  level. 

The  cross  wall  at  head  of  land  wall  of  lock  was  rebuilt;  new  cover  plates  for 
balanced  valve  machinery  were  made  and  placed  on  both  lock  walls,  and  the  embank- 
ment between  canal  and  river  was  refilled  to  its  original  height,  with  material  taken 
from  lock  yard. 

The  old  timbers  on  65  feet  of  crest  and  75  feet  of  second  step  of  dam,  were  replaced 
with  new  timbers;  all  empty  cribs  of  dam  were  refilled  with  stone  and  the  backing 
along  150  feet  renewed.    The  following  amounte  of  material  were  expended  on  dam: 

White  oak  timber feet,B.M..  22,688 

Stone cubic  yards..        300 

Driftbolts pounds..     1,400 

The  drawbridge  at  head  of  canal,  belonging  to  the  Government,  was  again  made 
serviceable  and  easy  to  operate,  by  making  a  new  iron  circular  track  and  timber 
turntable. 

The  guard  and  lock  gates,  machinery,  and  derricks  in  storehouse  and  yard,  and 
drawbridge  were  repainted. 

The  spur  dike  below  left  abutment  of  dam,  built  during  the  previous  year,  WM 
entirely  completed  by  placing  a  few  yards  of  stone  shore  protection  aronnd  root  of 
dike. 

Lock  and  Dam  No.  8,  Eagleport. — The  dam,  for  a  distence  of  50  feet  out  from  the 
right  abutment  was  refilled  with  stone  and  backed  with  stone  and  gravel.  New 
cover  plates  were  placed  over  both  recesses  for  balanced  valve  machinery  on  lock 
walls. 

The  dike  below  right  abutment  of  dam  was  completed  by  filling  in  and  properly 
placing  2,200  yards  of  additional  stone. 

The  lock  gates  and  lock  irons  were  repaintod. 

Lock  and  Dam  No.  9,  Taylorsville. — Repairs  as  projected  were  made  to  the  dam, 
and  have  resulted  in  maintaining  this  work  intact,  although  the  ice  during  the  paal 
winter  wns  gorged  to  a  height  of  10  feet  over  crest  of  dam. 

During  the  working  season  of  1894,  the  worthless  sheeting  and  longitudinal  tim- 
bers along  125  feet  of  crest  and  129^  feet  of  second  step  of  dam  were  renewed;  all 
empty  cribs  were  refilled  with  stone,  and  the  dam  was  well  backed  with  tight 
material. 

The  following  amounts  of  material  were  expended  on  dam : 

White  oak  timber feet,R.M..  21,806 

Stone » cubic  yards..        490 

Driftbolto pounds..     1,646 

The  masonry  in  outer  guard  gates  abutment  was  repaired  with  12  yards  of  con- 
crete and  coping  reset. 
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A]]  lock  gates  at  this  place  were  repainted. 

Lock  and  Dam  No,  10,  ZanesviHe.—RepaXn  made  to  lock  consisted  in  filling  a  cavity 
inland  wall  atnpper  end  of  middle  gate  recess  with  fonr  yards  of  concrete;  filling 
5  Tarda  of  concrete  into  holes  nnder  and  in  spaces  between  timbers  of  lower  miter 
sill  to  stop  leakage,  and  replacing  186  square  feet  of  stone  coping  with  concrete. 
.  The  middle  gates  of  combined  lock  were  repaired  and  maintained  in  as  good  con- 
dition as  was  possible  by  inserting  new  timbers  in  decayed  arms,  fastening  a  few 
additional  brace  Itars,  and  repairing  valves  and  valve  stems.  These  gates  are  almost 
worthless^  and  should  be  replaced  at  an  early  date. 

The  nsaal  amonnt  of  work  was  necessary  to  keep  lock  chambers  free  from  mud. 
The  efficiency  of  the  lock  was  much  improved  by  the  repairs  made. 

Operations  on  the  dam  were  directed  to  resheeting  top,  and  raising  low  places  in 
crest  to  a  uniform  level.  New  longitudinal  timbers  were  inserted  and  -  the  crest 
resheeted  for  a  distance  of  123  feet;  empty  spaces  in  dam  were  refilled  with  stone, 
and  repairs  made  to  first  and  second  step  of  dam  at  places  where  new  sheeting  was 
regnired. 
The  following  amounts  of  material  were  expended  on  dam : 

White  oak  timber feet,B.M..  25,448 

Stone cubic  yards..        400 

Driftbolts : pounds..    1,734 

BOATS. 

The  U.  S.  dredge  Malta  has  been  usefully  employed  during  the  year  in  maintaining 
;ood  navigable  depths  in  canals,  approaches  to  locks^  and  over  shoals  in  open  river. 

A  large  amount  of  the  dredged  material  was  deposited  back  of  the  various  dams, 
;bu8  aiding  materially  in  stopping  leakage  throtign  dams  and  maintaining  the  pools 
it  their  normal  levels. 

The  dredge  worked  in  channel  from  mouth  of  river  to  railway  bridge  and  ii^  upper 
pproach  to  Lock  No.  1,  in  approaches  to  locks  at  Nos.  2,  5,  6,  and  8,  in  open  river 
t  Baldwins  Ripple,  pool  No.  4,  Silver  Heels  Ripple,  pool  No.  5,  in  channel  3 
iles  below  Lock  No.  7,  at  Gaysport  Bridge,  pool  No  8,  and  in  channel  2  miles  below 
ock  No.  10.  A  channel  was  aredged  from  Lock  No.  10  to  the  Sixth  Street  Bridge 
'  Zanesvilie,  a  distance  of  1,200  feet,  and  the  canals  at  Nos.  3,  4,  7,  and  10  were 
edged. 

rbe  dredging  during  the  fiscal  year  extended  over  a  distance  of  3.1  miles,  or  an 
erage  distance  of  86.4  feet  for  each  day  while  dredge  was  in  commission, 
rhe  towing  for  the  dredge  during  the  season  of  1894  was  done  by  the  hired  steam- 
It  Lizzie  Cassel;  from  June  8  to  30, 1895,  the  steamer  Hazel  Rice  was  employed  as 
ider  for  dredge. 

Extensive  repairs  were  made  to  machinery  of  dredge  while  in  winter  quarters  at 
lesville. 

he  Government  steamer  Vega  was  engaged  in  transporting  the  material  for  repairs 
supplies  required  at  the  locks  and  dams,  and  in  acting  as  dredge  tender  for  a 
't  period. 

le  floating  pile  driver,  one  service  barge,  and  one  dump  scow  were  docked  and 
ired. 

BRIDGES. 

ilroad  bridge  of  the  Baltimore  and  Ohio  Southwestern  Railroad  Company  at  Marietta, 

— The  plans  and  estimates  for  pivot  pier  with  guard  for  new  draw  of  this  bridge 

\g  been  approved  by  the  Secretary  of  War,  preparations  were  made  for  commenc- 

lerations.     At  the  close  of  the  fiscal  year  piling  and  timber  for  foundation  were 

aaed,  but  had  not  yet  been  delivered. 

lorsville  and  Duncans  Falls  Bridge. — ^The  project  for  building  the  pivot  pier  and 

cribs  in  the  reconstruction  of  this  bridge  having  been  approved,  preparations 

aade  for  commencing  operations  by  inviting  proposals  for  material  required  in 

action. 

I  Street  Bridge  at  Zanesvilie, — Nothing  has  been  done  toward  altering  this 

Fifth  street  Bridge  at  Zanesvilie, — The  removal  of  piers  to  a  depth  of  7  feet 
normal  level  of  pool  was  completed  September  1,  1894,  in  compliance  with 
3X181  on  of  time  for  such  removal  granted  by  the  Secretary  of  War. 


fitnes^ille  and  Ohio  River  Railway,  through  a  mistake  as  to  ownership,  runs 
aatlioTity  across  the  Government  land  at  No.  7,  Malta,  Ohio.    No  effort  to 

he  1-i^Iit  of  way  from  the  United  States  has  as  yet  been  made. 
V  leaaea  fox  land  or  water  power  were  issued. 
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PROTECTION  WALL  AT  ZANESVILLB,  OHIO. 

This  work  was  in  pursuance  of  an  item  in  the  sundry  civil  act,  approved  March  2, 
1895,  providing  for  an  expenditure  not  to  exceed  $2,500  to  rebuild  or  repair  a  protec- 
tion wall  on  west  bank  of  Muskingum  River,  about  100  feet  north  of  the  Main  Street 
Bridge  at  Zanesville,  Ohio. 

A  part  of  the  wall  in  question  had  failed  during  the  past  winter  and  the  remainder 
was  worthless  and  inadequate  to  long  sustain  the  earth  pressure  back  of  it.  A  proj- 
ect for  rebuilding  the  wall  was  therefore  submitted,  and,  npon  approval,  a  contract 
was  entered  into  with  J.  C.  Williams,  of  Zanesville,  Ohio,  for  construction  of  a 
retaining  wall  70  feet  in  length  upon  site  of  old  protection  wall. 

The  wall  was  built  of  rock-faced  ashlar,  laid  in  regular  horizontal  courses,  and 
was  finished  with  a  parapet  2  feet  wide  and  3  feet  high ;  height  of  wall  from  top 
of  footing  to  top  of  coping  is  17  feet;  thickness  at  base,  5  feet  8  inches,  and  at  top  or 
surface  of  backing,  2  feet  4  inches;  thickness  of  footings  is  7  feet. 

Work  was  commenced  April  20,  1895,  and  the  wall  was  completed  in  June. 

The  following  materials  were  expended : 

Excavation cubic  yards..  376 

Concrete do 14 

Masonry do 191| 

The  cost  of  the  work  was  $1,086.94. 

Muskingum  River  leaaea. 
YEAR  ENDING  APRIL  30,  18W. 


Location. 


Dam  No.  1,  Marietta 

DamNo.2,I>evoU 

Dam  No.  3,  Lowell 

Do 

Do 

Do 

Do 

Do 

Dam  No.  4,  Beverly 

Do 

Do 

Do 

Do 

Dam  No.  6.  Stockport 

Dam  No.  7,  McConneUville. . . 

Dam  No.  9,  Duncans  Falls 

Dam  No.  9,  Taylorsville 

Do 

Dam  No.  10,  Zanesville 

Do 

Do 

Do 

Do 

Do 

Symmea  Creek 


Leasee. 


PhcBnixMillCo.. 
Gates  &  Paj'ne. . . 

Milton  King 

F.  WUking&Co.. 
Rechsteiner  Bros, 
do. 


E.  W.Sprague., 
George  Rice. 


Robbi  ns  Bros 

George  S.  Worstell 

Mmv  L.  Baldwin 

D.T.Brown 

Isaac  D.  Spooner 

JoHeph  Newberry 

E.  M.  Stanberry 

John  Miller 

Frazier  &  Son 

R.  W.  Huff 

John  T.  Drone 

Edward  JohuMon 

....do 

Muskinernm  Cotlhi  Co. 
Gary  &  Si c Laugblin. . . 

T.  L.  Mooreheod 

Sarah  Y.  Plummer 


Dated. 


May  1,1873 
May  1,1888 
May    1,1880 

.....do 

do 

Nov.   1,1882 


Deo. 
Sept. 
May 
May 


2,1879 
1.1889 
1,1889 
1,1890 


do 

do 

do 

May  1,1889 
Sept. -,1838 
Deo.  31,1836 

do 

May  1.1894 
May    1.1890 

.....do 

May  1,1888 
May    1,1880 

...„do 

May  1,1893 
May    1,1894 


Expires. 


May  1,1908 
May  1, 1909 
M^    1,1910 

Do. 

Do. 
Nov.  1,1912 
Dec  15,1908 
Sept  L1909 
May  L1909 
May    1.1910 

Do. 

Da 

Dou 
May    1.1909 


May    1,1889 
May    1,1910 

Da 

Do. 

Da 

Do. 
May    1.191t 
May     1,1909 


YEAR  ENDING  MAT  31,  1895. 


Dam  No.  10,  Zanesville John  Blankenbuhler  . 

Do Frederick  Abel 


June   1, 1892 
do 


June   1,1909 
Do. 
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Lease* —  Water  power,  land,  and  rental. 


Lessee. 

Subject. 

Cubic 

feet  of 

water  per 

minute. 

Annnal 
rental. 

1350.00 

108.00 

100.00 

174.72 

106.70 

10.00 

5.00 

6.00 

100.00 

114.24 

100.00 

118.30 

100.00 

230.04 

Rebate. 

Rents 
coUected. 

Phcenix  Mill  Co 

Water  power 

do 

3.000 
9,000 
2,600 
7,280 
4,446 

$56.22 

$298.78 
108.00 

Gates  &.  Payne 

Hilton  King* 

do 

F.Wilklng&Co 

do 

174. 72 

do 

106. 70 

Do 

Laud 

10.00 

E.  W.  Spragne 

....  do  

5.00 

George  Ki^ 

do 

6.00 

Sobbins  Bros.1 

Water  power 

do 

1,904 
5.600 
5.000 
6.500 
4,000 
6,390 

(II) 

(11) 

George  S.  Worstell  1 

114.24 

Mfljiy  L,  BaM^ln 

do 

100.00 

D.  'f.  Brown 

do 

118  30 

Isaac  I).  Spoonor. 

do 

100.00 

Joseph  ifeV  berry 

do 

41.83 

188.21 

v..  \r  .^tAI1h*rpv^ 

....  do   

JohnMlller^....! 

do 

Frazier  &  Son  6 •. 

do 

K.W.Huff..... 

Land 

17.00 
453.60 
361. 74 
443.82 
207.86 
186.96 

25.00 

5.00 

100.00 

184.50 

17.00 

Jfl^iii  T.  Drone. 

Waterpower 

do 

7,560 
6,020 
7,399 
4,619 
4,794 

453.60 

Edward  Johnson 

361. 74 

Do 

do 

443.82 

Hnskingum  Coffin  Co 

do 

207.86 

O^ry  *{  McLanghlin 

do 

186.96 

T.  L.  MooreheaS 

Land 

25.00 

Sarah  V,  Plammer 

do 

5.00 

John  Blankenbohler 

Waterpower 

do 

2,700 
5,200 

100.00 

Frederick  Abel 

184.50 

Total 

3,310.43 



*  Lessee  insolvent;  water  shut  off. 
t  No  collection. 

I  Lease  transferred  to  Langenbnrg  &  Abrams, 
April  30, 1896. 


6  Perpetual  free  lease  of  water  power. 
jl  Enough  to  propel  10  run  of  4  foot  5  inch  mill- 
stones. 
II  Enough  to  propel  15  run  of  4|-foot  millstones. 


Detailed  statement  of  expenses  incurred  on  Muskingum  River,  under  the  appropriation  for 
operating  and  care  of  canals  and  other  works  of  navigation,  for  the  fincal  year  ending 
June  SO,  1896, 

GENERAL  ADMINISTRATION. 


Jfonth. 


July 

Aus^st . . . 
September 
L>ctober . .  - 
N'ovember. 
December . 
Fannary  . . 
febmary  . 

March 

Iprfl 

tfay 

Tane 

Total 


Salaries. 


'  Lock  keep- 
I  ers,  bridge 
Office     I     tender, 
force.  gauge 

'  reiMier,  and 
watchman. 


$555.00 
430.00 
478.00 
470. 00 
545.00 
570.00 
445.00 
540.00 
575.00 
570.00 
575.00 
540.00 


6,293.00 


$649.00 
649.00 
640.00 
649.00 
649.00 
649.00 
649.00 
649.00 
649.00 
649.00 
649.00 
649.00 


7, 788. 00 


Plant. 


First 
cost. 


$2.13 
34.94 


5.20 
.35 


20.99 


64.49 


Repairs. 


$1.05 
10.25 
15.25 
14.00 
2.15 


.50 
81.53 
166.12 


Repair 

of 
build- 
ings. 


$6.25 


389.47 
240.79 


636.51 


Sup. 
plies. 


$15.06 

43.22 

6.82 

64.00 

15.46 

18.62 

8.72 

6.17 

39.69 

98.31 

7.06 

3.15 


316.28 


Trans- 
porta- 
tion. 


$20.02 
5.70 
6.65 
3.85 
3.00 
.38 


11.62 
"34.03 


85.25 


Mlscel-  i  fTft+oi 
laneous.     ^''^^' 


$77.35 
54.35 
44.39 
84.55 
37.95 
39.28 
32.05 
32.55 
31.89 
33.60 
43.11 
33.45 


$1,319.61 
1, 227. 46 
1,  200. 11 
1,276.28 
1, 257.  76 
1,277.61 
1, 141. 02 
1, 227. 72 
1,295.58 
1,384.02 
1. 745. 17 
1,666.54 


544.50  |16,018.88 
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Detailed  statement  of  expenses  inourred  an  Mushingwm  Ritfer,  etc, — Continued. 
n.  S.  DREDGE  MALTA. 


Month. 

SaUriee. 

Equip- 
ment. 

Sappliea. 

Kepaira. 

TowboaL 

$508.00 
621.00 
575lQ0 
62L0O 
fOe.00 

Total 

July 

$504.25 
481.73 
404.70 
507.33 
475. 70 
525.44 
140.44 
100.00 
100.00 
233.38 
256.00 
520.04 

$40.44 
44.00 
50.11 
53.84 
30.50 
15.00 

$3L57 
83.04 

$L183.2S 

^^uraat 

1,230.67 

Septomber 

1,128.19 

October 

November 

$55.72 

15.41 

25.50 

5.00 

I.2S3.3P 
1,138.79 

December 

8.13 
1.25 

553.57 

JanaAry  

150.61 

FebnuuT 

LOO 

10L6I 

March.. 

30.00 
46.16 

152.50 
116,37 
290.50 
140.88 

282.51 

April 

ao&n 

M^.    :             :     : 

18.00 
22.00 

5715$ 

jiS:;:;:::::::::::;:::i":::::::::::: 

437.00 

1.120.K 

Total 

4.357.70 

141.26 

30L80 

870.67 

3.460.0V 

o,m.» 

U.  S.  STEAMER  VEGA. 


July 

Ancast 

September.. 
October... 
November. . 
December.. 
January.... 
February... 

March 

April 

May 

June 


Total. 


Month. 


Salaries. 

Equip- 
ment. 

Supplies. 

Repairs. 

Total! 

$383.06 

$21.21 
81.20 
22.05 
24.35 
20.12 
10.72 

$405.17 
40L9I 
383.37 

360.38 
857.50 

$3.31 

$7.07 
L02 

12.50 
4.04 

860.38 

307.  S 

326.00 

351.06 

345.62 

336.31 

62  88 

02.88 

60.00 

1 

60.00 

60.00 

22.08 

1 

83.18 

77.28 

48.54 
10.31 
0.24 

123.82 

206.58 

is.' 46 
20.70 

205.15 

315. 38 

345.32 

2.975.06 

26.20 

160.71 

04.52 

3,2Ml48 

LOCK  AND  DAM  NO.  1. 


Month. 

Labor. 

Material. 

Supplies.'    Total. 

August 

$50.58 
15.48 

$70.07 
2.75 
2.00 

oiaass 

September 

18.8 

October - 

$3.06             5.01 

Total 

66.06 

84.72 

3.06          153.81 

1 

LOCK  AND  DAM  NO.  2. 


August 

September . 
October  — 
November . 

March 

June 


Total. 


$7.20 
174.54 
400.74 
156.52 
5.76 

50.06 


$78.26    

31.31    

8L  61        $10. 50  j 


$85l4I 
20&85 
442.85 
156.52 
BufO 
5$.» 


804.72 


14L 18  i 


lu.50  , 


956.6V 


LOCK  AND  DAM  NO.  3. 


Jaly 

August 

Semember. 
October.... 
January  ... 
April 

^y 

Juae 


Total. 


$38.04 

84.00 

40.70 

.72 

7.20 

11.10 

3.73 


$7.01 
81.82 
00.02 
58.50 


187.38         180.85 


$3.38 


8.14 


11.52  , 


$8.88 
45^05 

116L31 
13^81 

58.21 
7.9 

11.14 


370.75 
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JktMM  9tatem0»t  of  expetuea  incurred  on  MuBkingum  Biver,  etc. — Continued. 
LOCK  AND  DAM  NO.  4. 


Month. 

Labor. 

Material. 

Supplies. 

Total. 

July : 

121.63 

186.64 

158.88 

39.88 

1L34 

8.64 

2.16 

$4.86 

Annit 

$7.01 

2.75 

188.36 

128.64 

September 

October 

189. 39 

$8,03 
2.00 

355.27 

November , ....  - ,.,..,, 

4L88 

Jmnuy 

HArch      

11.34 

8.04 

Mar 

2.10 

Total 

534.03 

196.12 

10.03 

742. 19 

LOCK  AND  DAM  NO.  5. 

Ancnet ' 

$78.26 
2.75 

155.82 
78.00 
43.21 

$78.26 
2.75 

September 

'"  ■$8.03' 

October 

$168. 79 
132.  32 
38.38 

832.04 

November 

210.32 

December                                                                   •  •  • 

81  59 

Total 

339.49 

358.04 

8.03 

705.56 

LOCK  AND  DAM  NC 

\.  6. 

$1,217.43 

1,  379. 58 

255.74 

Ancraet -.- 

$454.20 

18.80 

2.476.55 

450.00 

$12.50 
30. 00 
19.11 

$1,684.13 
1,428.38 

tjeprember  

October 

2,751.40 
450  00 

November                     ..                        .                          ......... 

Becerobisr ■. 

9.12 

9.12 

Jamiarv . .  r ^  - 

,      52.50 

52.50 

Suy^                    .              .       :    . 

20.1(5 
8.64 

20.16 

j^.:.... :.:.:: ::::::.:::::::.::::::.;:.:::::::::.: 

1. ......... 

8.64 

: 

Total 

2,890.67 

3,452.05 

61.61 

6. 404. 38 

LOCK  AND  DAM  NO 

.  7. 

July 

$1.00 

53!  25 

AnffllVt    ..        -r r --.,--^ ^, --,_- 

$46.24 
62.64 

86.58 
180.72 
195.02 

$7.01 
281.85 
129. 32 

September 

2.97' 

344.49 

October 

218.87 

Kf  ovember 

180.72 

DeoemlMr 

195.02 

FftDTiary  ••.. •  .. 

52.50 

52.50 

tfareh. 

12.66 
53.17 
21.90 

12.66 

^prll 



53.17 

5^; : ::;;   ::::::::;::.::::::::::::::...::::::::.:: 



21.90 

658.93 

470.68 

3.97 

1, 133. 58 

LOCK  AND  DAM  NC 

.  8. 

Uly 

$^6.36 
64.02 

348.34 

20.16 

2.88 

$5.00 

$50.36 
76  31 

■**^  -.-•-- 

nffiist              .    .......         ...•••                           ........ 

$12.29 

5.00 

111.30 

BptemlMr 

.88 
3.05 

354.22 

etober 

134.51 

ovetnber .- 

2.88 

mniury  • .         .  .......     ...  ..     ..r...-             .   ......... 

52.50 

52.50 

[arch:. 

2.88 
9.80 

2.88 

nril .' 

9.80 

Total 

493.44 

18L09 

1 

8.93 

683.46 

LOCK  AND  DAM  NC 

).  9. 

DCaUt  ..,w--x--fT r- r--r,         -..    .   .    r 

$78.26 
263.32 
173.41 

$78.26 
592.16 

Ptobor ... 



$;i28.  84 

76.64 

8.64 

$3.03 

253.08 

8.64 

Total 

414. 12 

514.99 

3.03 

932.  U 
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JkimHei  ttmlememt  of  expemMa  imcmrrei  om  MuaUmfmrn  Ener^  etc — Contmned. 
LOCK  AKD  DAM  NO.  10. 


Month. 


Labor.     MateriaL!  SuppUea.     Total 


JaJy $4.50 

Aa^iut 212.14 

Kefrtonber 219.36 

Oc'Uiber... 

Norember. 

December. 

March 

A] 


tS^.: 


120.81 
33.62 
3.78 
17.54 
10.06 
32.40 
64.71 


$108L26| 
346.04  J.. 

8.40] 
165.75   .. 
.06   .. 

$1.45  1 

1 

1 , 

i:::::::::::::::::::! 

$4.56 
32LS 
565.40 
13131 
190.37 
4.74 

17.54 

lan 

32.40 

64.71 


Total. 


71&94 


1.50  I 


4.51       1,3S8.» 


SUMMABY. 


0«B«nl  admittiatntMMi $16,016.86 

U.&dredj(«  Jfotta 9,121.52 

V.  K.  ateamer  Vejia 3,266.46 

Lock  and  Dam  No.  1 153.84 

I>ock  and  Dam  No.  2 956.40 

Lock  and  Dam  No.  3 379.75 

Lockand  Dam  No.  4 742.18 

Lock  and  Dam  No.  5 705.56 


Lock  and  Dam  No.  6 $6,404SS 

Lockand  Dam  No.  7 1,133.56 

Lock  and  Dam  No.  8 .6BL46 

Lock  and  Dam  No.  9 932.14 

Lock  and  Dam  No.  10 1,352.96 


Total 41,851.67 


DeUuled  tUUemetU  of  eipetuet  inemrred  in  hmildim^  protoction  wall  on  weti  hank  of  Mno- 
kingum  River,  htlow  Dam  No.  10,  ZanetviHe,  Ohio,  for  the  fUeal  year  ending  June  SO, 

1896,  to  wU : 

191.75  cubic  yftrds  masonry,  at  $4.23 $811.10 

14  cnbic  yards  concrete,  at  $3.25 45.50 

376  cnbic  yards  ezcaration,  at  12^  cents 47.00 

Ifg  months'  serricee  of  subinspector,  at  $100 183.34 

Total 1,086.94 


Detailed  statement  and  cost  of  dredging  on  the  Muekingmm  River,  under  the  appropriaHen 
for  operating  and  care  of  canaU  and  other  trorke  of  navigation,  for  the  fiecal  gear  ending 
June  50,  1895. 


July Lowell,  Ohio 

'  Beverly,  Ohio... 
Zaueflville,  Ohio 

do 

■  Pool  No.  9 

I do 

Aufii»t ZaneeviUe,  Ohio 

:  Pool  No.  9 


September. 


Taylors ville,  Ohio 

..  -do 

Gaynport,  Ohio 

do 

do 

do 

3  miles  below  McConneU- 
ville.  Ohio. 

do 

Stockport,  Ohio 

Silver  Heels  Ripple 

Lake  Chute,  Ohio 

do 

do 

do 

do 

do 

Bald  wiua  Ripple 

do 

do 

Beverly,  Ohio 


4,220  3rards  grmreL,  sand,  and  mod,  at  8eeDto 
3,010  yards gnToL,  stone,  and  mud.  at  IC  cents . 
8.365  jarda  fEra^el,  sand,  and  mnd,  at  6  cents .  I 

1  stone,  4  tons 

12  logs,  at  50  cents 

3  snags,  at  $5 

0,300  3-ards  gravel,  sand,  and  mud,  at  6  cents. 

4  logs,  at  50  cents 

1,200  yards  gravel,  sand,  and  mod,  atOoents. 

iBnag 

1,900  yards  gravel,  sand,  and  mod,  atlOcenta. 

15  logs,  at  85  cents 

l»nag 

1  stump 

1,000  yards  gravel,  sand,  and  mnd,  at  10 cents . 

•  tnags,  at$3 

3,400  yards  gravel,  sand,  and  mnd,  at  10  centa . 

20  stones,  at30cenU 

1,400  yards  rock  and  gravel,  at  10  centa 

30  stones,  at30oenta 

4  logs,  at  50  cents 

1  snag 

40  linear  feet  cofferdam,  at  50  oenU 

2  pieces  dam.  at  $10 

8,380  yards  gravel,  aand,  and  mod,  at  Seenta. 
4  stones,  at  50  cents 

3  snags,  at  $2 

3, 140  yaida  gravel,  sand,  and  mud,  at  8  centa . 


$337.19 

301.00 

SOL  99 

21.79 

ft.  09 

15w09 

378.09 

2.09 

108.00 

5.00 

190.99 

12.75 

9^09 

S.9I 

109.99 

18.09 
840.00 

ao9 

146.00 
9.09 
209 
S.89 


aoioo 

690.49 
i.09 
6L90 

2N.29 
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Detailed  etaiement  and  cost  of  dredging  on  the  Muskingum  Biver,  etc.— ContiBued. 


Date. 


Locality. 


Material  excavated. 


Total 
eost. 


October.. 


Norember . 


December.. 

Janoary... 
February . . 

Haroh 

April 

May 

June 


Marietta,  Ohio 

do 

do 

do 

do 

Lowell,  Ohio 

Beverly,  Ohio 

do. 

do 

Devolft  Dam,  Ohio 

do 

do 

Lowell,  Ohio , 

McConnelsviUe,  Ohio.. 

Eagleport,  Ohio 

,--..do 

do 

Zaneaville,  Ohio 

do 

do 


ZAneRville,  Ohio . 

....do 

....do 

....do 


Total. 


4,100  yards  gravel  and  stone,  at  11  cents 

42  logs,  at  50  cento 

4  stumps,  at  $5 

2  trees,  at  $3 

1  piece  of  dam 

2,750  yards  gravel,  sand,  and  mud,  at  8  cents. 
5,500  yards  gravel,  sand,  and  mud,  at  9  cento. 
6  pieces  piling,  at  $3 

2  timber  siUs,  at  $1.60 

4,100  yards  stone  and  gravel,  at  8  cento 

4  logs,  at  $1 

2  stones,  at  $1 

2,300  yards  gravel,  sand,  and  mud,  at  8  cento. 
3,190  yards  gravel,  sand,  and  mud,  at  10  centn. 
1,300  yards  gravel,  sand,  and  mud,  at  10  cento. 

1  piece  of  cofferdam 

32  pieces  sheet  piling,  at  50  cente 

1,390  yards  gravel,  sand,  and  uiud,  at  10  cents. 
6,315^  yards  gravel,  sand,  and  mud,  at  7  cento. 

1,115  yards  stone  and  gravel,  at  10  cento 

Repairs  on  dredge 

do 

....do 

....do 

....do 

6,684^  yards  gravel  and  mud,  at  16  cento 

45  linear  feet  cofferdam,  at  $1 

2  logs,  at  $1 

2  stumps,  at  $6.50^ 


0, 121. 51 


COMMERCIAL  STATISTICS. 

Commerce  of  Muskingum  Eiver  during  the  calendar  year  ending  December  SI,  1894. 

LOCK  NO.  1. 


Month. 

Steam- 
boato. 

Barges. 

Miscella- 
neous. 

Total. 

Number 

of 
lockages. 

January - 

25 
50 
€6 
73 
60 
70 
85 
00 
54 
84 
78 
78 

10 
21 
70 
115 
45 
53 
26 
28 
43 
49 
63 
45 

4 
1 

18 

11 

20 

28 

17 

4 

5 

16 

14 

0 

39 
72 
154 
190 
134 
151 
128 
122 
102 
149 
155 
132 

30 

Febmary. . ............        ,.--,,---..,-...,...., 

72 

March... 

154 

April 

199 

Mi^...\v.[.::..: :::.: :..:.: : 

134 

Jnne 

151 

July 

128 

A nffuat  .T-ti- •- 

122 

Septembar 

102 

October. 

140 

November ......................................... 

155 

December  .» - ■- 

132 

Total 

822 

568 

147 

1,537 

1,537 

LOCK 

NO.  2. 

XvnjiBiry  ......t r.^-T. -,-  - 

22 
44 

55 
54 
61 
73 
87 
84 
51 
68 
49 
52 

7 
4 
14 
10 
12 
18 
lb 
12 
11 
15 
33 
10 

29 
48 
72 
65 
81 
08 
105 
99 
65 
87 
85 
62 

20 

Pebmary ...,-- r ^ 

48 

tfarch... 

3 
I 
8 
7 
3 
3 
8 
4 
3 

72 

^Tfra 

65 

tf^;::::::; : 

81 

rand 

08 

rniy               

105 

Lmrnafe .  »-...-.......-.«.•.-..-....---.....---.•-. 

90 

65 

86 

*r<yvemb0r . .....   .................................. 

85 

62 

Total 

700 

161 

35 

896 

895 
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Commerce  of  Muskingum  Biver  during  the  calendar  year,  etc. — Continued. 

LOCK  NO.  3. 


Month. 


Steam- 
boats. 


Barges. 


Miaoella- 


TotaL    !       of 

ilockai^ 


January.... 
February.. 

March 

April 

May 

June 

July 

AueuBt 

September. 
October.... 
November. . 
December. 

Total 


e57 


1 

I 

2  i 
11  I 
21  ' 
20 
10  ' 


120  I 


00 


28  , 

45 
02 
02 
78 
79 
86  \ 
80 
06 
100 
87 
03 


V 
44 

C 

n 

74 

83 

» 
01 
98 


837 


LOCK  NO.  4. 


January... 

7 
4 
5 
5 
41 
42 
31 
22 
27 
48 
43 
33 

7 
5 

•   10 
SO 
01 
42 
31 
30 
87 
00 
42 

T 

1 
5 
2 
5 
14 
11 
4 
8 
33 
24 
6 

4 

March... 

fi 

April 

H 

May:  ....     .  

« 

jSm:::::::::;;:::::::;:::::::::::::;ii:::;::::::: 

M 

July 

41 

Aufrost    .....  . 

n 

Sentember 

8 

October 

74 

November,  .t      .r.TTr-r  .....TT..rT-rr#'.T*irT-- 

m 

Deoember 

40 

Total 

308 

113 

84 

« 

411 

LOCK  NO.  6. 


Pebmary t-- 

4 

1 
0 
51 
40 
20 
21 
53 
41 
32 
20 

1 

1 

1 

0 
8 

0 
77 
88 
48 
33 
68 
01 
48 
87 

f 

March                         

Anril 

mSt                                           ..  

21 
20 
6 
5 
11 
0 
8 
5 

5 
17 
10 
7 
4 
11 
8 
8 

■"■■"y 

July                .                                

September 

October                              - 

Beoember 

Total 

304 

92 

78 

400 

« 

. 

LOCK  NO.  0. 


January. . . 
February.. 

March 

April 

May 

June 

July 

August — 
September 
October  . . . 
November. , 
December . 

Totol 


288  I 


106  ! 


4 

0 
8 
81 
52 

00 
73 
86 
118 
70 
50 
84 


i 
S 

t 
II 
» 
II 
6 
V 
1« 
II 
H 
14 


173 ; 


027  I 


k 
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Cemwuroe  of  Musbm^um  Biver  during  the  ealetuUir  year,  etc, — Continned. 

LOCK  NO.  7. 


Month. 


Steam- 
boats. 


Bargee. 


MieoelU- 
neous. 


ToUl. 


Number 

of 
lockages. 


February.. 

March 

April 

*Tnne 

July 

August  — 
September 
October  . . . 
November. 
December . 

Total 


282 


122 


484 


4 
4 
29 
47 
86 
&4 
48 
52 
40 
45 
20 


447 


LOCK  NO.  8. 


Febroary.. 

If  arch 

April 

June 

July 

August  — 
September 
October.... 
November. , 
December. 

Total 


7 
67 
55 

12 
12 

03 

7 

80 

8 

06 

15 

01 

10 

13 

102 

10 

8 

04 

7 

86 

10 

11 

71 

2 

840 

60 

05 

8 
60 
67 
106 
102 
118 
114 
120 
102 
107 
73 


005 


67 
102 
101 
117 
110 
116 
101 
103 

73 


066 


LOCK  NO.  0. 


February - 

7 
56 
55 
05 
01 
104 
04 
01 
03 
87 
71 

1 
6 
3 
5 

8 
68 
67 
116 
128 
170 
131 
118 
105 
108 
77 

7 

67 

March..'. 

6 
0 
16 
82 
58 
20 
18 
10 
0 

Ai>ril 

66 

May.:;::::..".: ::::::::::::::::::::::: 

110 

June  .-.......- . 

121 
148 
123 
113 
W 
96 
74 

July 

8 
8 
0 
2 
12 
6 

August 

S^tember 

October 

If ovember 

'j>ec(iiii'ber 

Total 

844 

60 

187 

1,001 

1,0S3 

LOCK  NO.  10. 


J'annary.... 
febmary... 

March 

Aj>ril 

May 

Jnne 

July 

A.uenat 

Seiraember  . 

October 

[November. . 
I>eceniber.. 

Total. 


7 
57 
58 
00 
85 
122 
00 
85 
86 
76 
71 

836 


8 
1 
26 
6 
3 
2 
4 
140 


1 

8 

57 

50 

.   08 

86 

150 

106 

88 

80 

80 

221 

1,043  I 

I 


1 
8 

67 
50 
03 
86 
145 
106 
88 
87 
77 
230 

~1^ 


M 
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Commerce  of  Muskingum  Eiver  during  Hie  calendar  year,  etc. — ContinuecL 

SUMMARY. 


Look  No.  - 

Steam- 
boato. 

BargM. 

MisceUa^ 
neoas. 

Total. 

Xamber 

of 
lockagM. 

1   

822 
700 
657 
308 
304 
288 
282 
840 
844 
836 

668 
161 
120 
113 
92 
166 
80 
00 
60 

147 
85 
60 
84 

73 

173 
122 
05 
187 
8 

1.587 
806 
837 
465 
460 
627 
484 
005 
1,091 
1,043 

1.537 
8K 

2 

3 

800 

4 , 

411 

5 

431 

« 

580 

7   

447 

8 

966 

0     .           

1  OSS 

10   

1.0I« 

Total 

5,881 

1,610 

934 

8,434 

8.108 

List  shounng  amount  of  principal  items  of  freight  and  the  number  of  passengers  carried  on 
the  Muskingum  River,  for  the  calendar  year  ending  December  SI,  1894. 


Articles. 


Amount. 


I 


Paflseneen number 

Genenu  merohandiae tons 

Coal - do . 

Live  stock '. do. 

OH do. 

Wheat do. 

Com do. 


49,802 
8,067 
0,287 
503 
3,S25 
3,650 
3,642 


ArUcles. 


Wool tons 

Lumber do. 

Brick .^..do. 

Hav do. 

Salt do. 

Potatoes do. 


SOX 
17, 9M 
2,8S8 

m 

715 


List  of  steamboats  (stem-wheel)  plying  on  the  Muskingum  River  between  ZanesvUle  amd 

Marietta,  Ohio. 


Name. 


Hazel  Rice 

Lizzie  Cassel 

T.  M.Bayno 

Sonoma 

Ida  Smith 

Water  Maiden... 

Emma 

MarvH 

DelNorte 

D.T.Watson*  ... 
Valley  Belle*.... 

MaryE.* 

Ada  v.* 

T.K.  Bamsdall*. 

Lvda  H.* 

Jim  MoConnell*. 


Length. 

Feet. 
126 

138 

120 

125 

111 

69 

76 

113 

35.4 

90 

127 

80 

82 

130 

115 

120 

Breadth. 

Depth. 

Draft. 

TouiagB. 

Feet. 

FeH. 

Inekes. 

22.5 

4 

26 

137. « 

31.5 

4.5 

22 

176 

24 

3.5 

20 

115 

20 

3.5 

23 

116 

18 

2.5 

17 

44.14 

12 

2.5 

24 

24 

14 

2,5 

26 

25 

18 

8.9 

22 

63 

8.2 

4.4 

40 

5.34 

17 

2.5 

36 

80.  IS 

22 

8.5 

37 

127.48 

18.5 

3 

30 

19.34 

13.5 

2 

20 

21. 0 

26 

4 

36 

137 

20 

3.5 

20 

100 

24 

3.5 

80 

135 

*  Only  occasional  trips  on  the  Muskingum  River. 


CCS. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGERING 

NAVIGATION. 

At  the  close  of  the  last  fiscal  year  there  was  a  balance  available  to 
the  credit  of  this  work  of  $324.96.  Two  barges  of  coal  having  been 
wrecked  at  Phillisi  Island  on  January  21,  one  of  which  lay  broadside 
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across  the  channel,  the  Pittsbarg  Coal  Exchange,  pending  action  by  this 
office,  obtained  written  abandonment  from  the  owners  and  employed  a 
steamboat,  which  removed  the  barge  obstructing  the  channel.  The  facts 
were  reported  to  the  Chief  of  Engineers  in  letter  dated  February  8, 
1895,  and  authority  granted  for  payment  of  the  expense  incurred. 


C  Cg. 

PRELIMINARY  EXAMINATION  AT  IRONTON,  OHIO,  WITH  A  VIEW  OF 
PROTECTING  THE  OHIO  RIVER  FRONT  WITHIN  THE  LIMITS  OF  THE 
CITY. 

LPrinted  in  House  Ex.  Doe.  No.  212,  Fifty-third  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  C,  January  15j  1895. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report 
of  January  12, 1895,  by  Lieut.  Col.  Amos  Stickney,  Corps  of  Engineers, 
of  the  results  of  a  preliminary  examination  at  Ironton,  Ohio,  ^'  with  a 
view  of  protecting  the  Ohio  River  front  within  the  limits  of  the  city," 
made  to  comply  with  the  provisions  of  the  river  and'  harbor  act  of 
August  17, 1894. 

It  is  the  opinion  of  Lieutenant-Colonel  Stickney,  concurred  in  by  this 
office,  that  the  locality  is  not  worthy  of  improvement  by  the  General 
Government. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.^  Chief  of  Engineers. 
Hon.  D.  8.  Lamont, 

Secretary  of  War. 


report  of  LIEUT.  COL.  AMOS  STICKNEY,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Cincinnatij  OhiOy  January  12^  1895. 

General:  I  have  the  honor  to  submit  the  following  report  upon  an 
examination  made  at  "Ironton,  Ohio,  with  a  view  of  protecting  the 
'lOhio  River  front  within  the  limits  of  the  city,"  in  accordance  with  the 
pequirements  of  act  of  Congress  of  August  17, 1894. 
1  Upon  the  19th  of  September,  1894,  my  assistant,  First  Lieut.  William 
C.  Langfitt,  Corps  of  Engineers,  U.  S.  A.,  made  a  personal  examination 
pf  the  locality.  At  that  time,  the  stage  of  the  river  being  compara- 
tively low  and  the  parties  interested  being  of  the  belief  that  a  higher 
stage  would  develop  a  different  state  of  the  case,  it  was  decided  to 
make  a  second  examination  when  the  river  should  have  risen  to  a 
higher  stage.  The  second  visit  was  made  January  9, 1895.  A  copy  of 
the  report  of  Lieutenant  Langfitt  is  herewith. 

It  appears  from  the  investigation  that  there  is  a  slow  erosion  of  the 
river  bank  at  the  locality,  but  that  it  is  not  serious,  and  it  is  not  occa- 
sioned by  any  Government  work,  nor  is  it  of  a  nature  to  affect  the 
navigable  condition  of  the  river.  Tt  has  not  been  the  practice  for  the 
General  Government  to  expend  public  funds  to  prevent  the  wearing 
away  of  banks  of  rivers  solely  for  the  protection  of  municipal  or  indi- 
ENG  95 150 
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vidual  property  where  there  was  no  question  relating  to  general  iia\ 
gation,  except,  perhaps,  iu  cases  where  many  and  large  interests  -wei 
involved  and  the  threatened  destruction  of  property  was  of  sue 
extent  as  to  require  remedial  measures  at  a  cost  beyond  the  ability  < 
the  owners  of  the  property. 

In  this  case  it  wouhl  seem  that  there  is  no  question  relating:  to  tfa 
general  navigation  of  the  river,  and  that  a  small  amount  of  bank  co^ 
ering  of  any  material  that  would  not  wash  away,  and  which  would  no 
cost  an  excessive  amount,  would  fully  cover  the  needs  of  the  case;  an< 
it  does  not  seem  to  be  a  matter  in  which  the  General  Government  wouh 
be  justified  in  undertaking  the  work.  I  am  therefore  of  the  opiuioi 
expressed  by  Lieutenant  Langfitt  that  the  improvement  is  not  on< 
worthy  to  be  made  by  the  General  Government. 
Very  re^pectfiilly,  your  obedient  servant, 

Amos  Stickney, 
lAeut  Col.  of  Engineers. 
Brig.  Gen.  Thomas  L.  Oasey, 

Chief  of  Engineers^  U,  S,  A. 


report  of  first  lieut.  william  c.  langfitt,  corps  of  engineers. 

United  States  Engineer  Office, 

Cincinnaiif  Ohio,  January  11,  1895, 

Colonel:  In  accordance  with  yonr  instrnctionH,  I  made  an  examination  at  "Iron- 
ton,  Ohio,  with  a  view  of  protecting  the  Ohio  River  front  within  the  limits  of  the 
city,"  on  September  19, 1894,  and  again  on  January  9,  1895,  and  have  the  honor  to 
submit  the  lullowlng  report  thereon. 

An  cxaminntion  of  this  place  for  the  purpose  stated  is  required  by  the  river  and 
harbor  act  of  August  17, 1894. 

The  city  of  Iron  ton,  Ohio,  lies  on  the  right  bank  of  the  Ohio  River,  the  public 
landing  being  about  325  miles  below  Pittsburg.  The  city  limits  extend  upstream  to 
near  the  mouth  of  Ice  Creek  and  downstream  to  a  point  some  three-fourths  of  a  mile 
below  the  mouth  of  Storms  Creek,  the  total  river  front  within  the  city  limits  being 
thus  about  4  miles  in  length,  all  of  which  1  examined. 

•Except  where  artificial  protection  has  been  applied  the  following  general  descrip- 
tion maybe  taken  as  applicable  to  any  point  of  tne  river  bank  within  the  city  limits 
at  the  low  stage  existing  nt  my  iirst  visit. 

From  the  water's  edge  the  bank  rises  gradually  for  a  distance  back  of  some  200 
feet,  more  or  less,  reaching  an  elevation  in  that  distance  of  some  35  feet  or  more. 
This  is  followed  by  a  much  steeper  portion  some  20  feet  or  more  in  height.  These 
figures  are  of  course  only  approximations  and  vary  from  point  to  point.  At  the 
foot  of  the  steeper  portion,  and  extending  toward*  the  water's  edge,  willows  and 
bushes  of  various  kinds  are  growing,  which  tend  to  protect  the  banks.  Along  this 
river  front  at  varying  distances  apart  are  iron  works  and  furnaces,  sawmills,  brick 
works,  etc.,  in  rear  of  which  the  bank  has  been  protected  more  or  less  by  damping 
the  waste  products  of  the  manufactories  in  question.  Where  these  products  are  slag 
from  iron  fnrnares  the  protection  is  complete,  and  in  some  cases  this  slag  has  been 
used  in  roar  of  other  works  also.  Much  ground  has  in  this  way  been  bnilt  up,  the 
built-up  portion  extending  out  in  many  cases  like  a  promontory  in  front  of  the 
general  high  bank  line.  Where  protection  has  been  applied  no  signs  of  erosion  are 
visible.  Everywhere  else,  on  the  contrary,  the  high  bank  shows  signs  of  a  general 
recession,  due  to  caving  caused  by  high  water. 

Tlie  river  front  of  the  city  extends  along  a  portion  of  the  concave  bank  of  a  very 
gentle  bend  in  the  river.  From  appearances  and  from  information  obtained  it  woaM 
seem  that  the  amount  of  caving  per  year  is,  generally  speaking,  small  in  amoant  aod 
will  continue  so.  The  most  effective  cause  of  this  erosion  is  said  to  be  the  presence 
of  a  layer  of  sand,  some  2  feet  thick,  found  at  about  20  feet  below  the  ton  of  the  higli 
bank,  this  sand  being  washed  out  in  high  water,  followed  by  a  caving  or  the  portion 
of  the  bank  above  it. 

In  view  of  the  fact  that  the  caving  is  small  in  amount  and  is  confineil  to  theunper 
portion  of  the  high  bank,  its  continuance,  though  distressing  to  the  owners  of^  the 
property^  can  have  no  possible  influence  on  the  channel  in  the  fkront  of  .thecity^  or 
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affect  in  any  way  the  approach  to  its  landing.    So  far  as  navigation  interests  are 
ooncemed,  there  is,  then,  no  necessity  whatever  for  protecting  these  banks. 

I  was  informed  by  a  member  of  the  council  of  Ironton  that  that  body  had,  through 
the  Member  of  Cougress  for  that  district,  caused  the  introduction  of  the  clause  direct- 
ing this  examination.  The  council  had  in  view  the  protection  of  the  bank  at  two 
points,  where,  it  is  stated,  the  caving  has  been  more  rapid  than  elsewhere. 

The  first  point  is  the  portion  of  the  city  front  lying  oelow  Storms  Creek.  On  the 
upstream  angle  formed  by  this  creek  aud  the  Ohio  River  are  located  the  works  of 
the  New  York  and  Ohio  Iron  and  Steel  Company,  locally  known  as  the  Ironton  Fur- 
nace. From  continual  dumping  of  slag  and  other  furnace  refuse  there  has  been  built 
up  a  high  point  projecting  considerably  beyond  the  general  high  bank  line,  and  those 
interested  claim  that  this  point  causes  an  eddy  below  and  behind  it  at  high  water, 
through  which  agency  the  erosion  and  caving  have  been  materially  increased. 

The  second  place  had  in  view  by  the  council  covers  a  length  of  about  two  blocks, 
or  about  700  feet,  and  extends  from  the  upper  end  of  the  city's  paved  landing  up  to 
near  ttie  city  waterworks.  Here  the  caving  is  particularly  to  be  regretted,  as  it  is 
destroying  a  small  and,  in  fact,  the  only  park  owned  by  the  city.  In  1888  the  United 
States  erected  two  ice  breakers  at  this  city.  They  are  located  in  front  of  the  city 
waterworks  property ;  that  is,  about  75  feet  fibove  the  upper  end  of  the  caving  bank 
and  park.  It  was  stated  on  my  first  visit,  and  is  believed  by  those  interested,  that 
the  presence  of  these  ice  breakers,  perhaps  by  causing  an  erldy  below  them  in  high 
water,  has  accelerated  the  rate  of  caving  over  the  park  front.  The  waterworks  front 
has  been  protected  by  a  depositof  broken  slag  and  cinders,  and  but  little  cavjuff  has 
taken  place.  The  property  owners  above  and  adjoining  the  waterworks  property  have 
built  out  their  property  until  it  projects  considerably  beyond  the  former,  and  whose 
bank  line  is,  at  the  bottom,  within  about  40  feet  of  the  inner  ice  breaker.  The  ice 
breakers  are  each  24  feet  in  width  and  have  a  clear  space  between  them  of  36  feet. 

In  view  of  the  belief  of  the  parties  interested,  it  was  decided  to  make  a  second 
examination  at  a  higher  stage,  when  the  presence  of  the  eddy,  should  such  exist, 
would  certainly  be  apparent.  This  second  examination  was  made  as  stated  on  Jan- 
uary 9, 1895,  the  stage  of  river  at  Ironton  being  about  33  feet  above  low  water  and 
within  2  feet  of  the  top  of  the  outer  breaker. 

The  mayor  of  the  city,  the  president  of  the  council,  and  one  or  two  other  members 
of  that  body,  went  with  me  to  the  site  of  the  caving  below  the  breakers.  It  was 
admitted  by  all  present  that  no  eddy  existed,  the  current,  though  lessened  in  inten- 
sity, following  along  the  bank  without  the  slightest  indication  of  any  counter  current 
or  eddy  effect.  This  was  to  be  expected,  as,  through  the  spaces  left  between  the 
breakers  and  between  the  inner  one  and  the  bank,  the  water  passes  in  sufficient  quan- 
tity to  prevent  the  formation  of  an  eddy.  In  fact,  the  general  impression  given  to  me 
was  that  the  breakers,  through  their  slackening  effect  on  the  current,  exercised  a 
more  or  le^s  protecting  effect. 

Of  course,  at  very  high  stages,  say  40  to  50  feet,  when  the  breakers  are  completely 
overtopped,  this  eflect  would  be  much  less,  and  the  upper  or  caving  portion  of  the 
bank  would  be  exposed  to  full  effect  of  the  caving  tendencies  of  a  concave  bank. 
And  it  seems  to  be  clear  that  all  the  caving,  some  S^  feet  since  1888,  the  date  of  the 
erection  of  the  breakers,  that  has  taken  place  at  this  point  is  due  to  exactly  the 
same  causes  as  that  produced  elsewhere  in  the  city  limits,  and  that  the  breakers  have 
had  no  effect  whatever  in  increasing  it.  This  conclusion  is  confirmed  by  the  fact 
that  the  map  of  the  survey  made  before  the  erection  of  the  breakers  shows  that  the 
high  bank  line  along  this  portion  had  already  retreated  considerably  as  compared 
with  the  waterworks  property  which  was  protected.  The  necessity  for  protecting 
this  latter  property  arose  shortly  aft<»r  the  erection  of  the  waterworks  in  1871,  and  I 
was  infonned  these  works  were  saved  only  by  persistent  effort  in  protecting  the  bank. 

I  also  reexamined  the  poilion  below  Storms  Creek  and  could  observe  no  eddy  effect 
at  all  injurious  to  the  banks,  and  I  was  confirmed  in  the  conclusion  already  stated, 
that  none  of  the  caving  taking  place  here  or  elsewhere  is  injurious  to  navigation 
interests,  nor  has  it  been  produced  or  accelerated  by  any  action  of  the  General 
Government. 

In  view  of  all  the  facts  stated,  I  have  to  report  that,  in  my  opinion,  the  locality 
is  not  "worthy  of  improvement  by  the  General  Government '^ so  far  as  the  question 
of  protecting  its  river  front  is  concerned. 

Very  respectfully,  your  obedient  servant, 

Wm.  C.  Langfitt, 
First  Lieut,  f  Coi-ps  of  Engineers, 

Lieut.  Col.  Amos  Stickney, 

Corps  oj  Engineers  J  U.  S,  A, 
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of  the  points  of  intersection  of  these  lines  and  the  middle  line  of  the  dike  were 
ascertained  by  means  of  the  level. 

The  lower  portion  of  the  Evansville  wharf  was  found  to  be  covered  with  a  deposit 
of  mud,  cinders,  etc.    Lines  of  cross  section  100  feet  apart  were  run  over  this  portion. 

The  stage  of  water  was  favorable  at  the  time  of  making  the  survey.  During  the 
time  when  the  soundings  aud  cross  sections  were  made  the  stage  was  from  1.7  feet 
to  0.7  foot  above  low  water,  low  water  being  taken  as  0.1  foot  on  the  gauge  at 
Evansville. 

Just  above  the  dike  the  river  is  wide  and  shoal.  Abreast  of  the  dike  the  bank  on 
the  Indiana  shore  is  caving.  The  bank  is  composed  of  clay  overlying  sand.  The 
water  being  forced  over  to  this  side  by  the  dike,  the  sand  is  washed  out  and  the  clay 
breaks  off  and  falls  into  the  river. 

The  sand  bar  in  front  of  the  city  has  increased  to  such  dimensions  and  contracted 
the  low- water  channel  to  such  an  extent  that  at  the  time  of  making  the  survey, 
when  the  water  was  at  a  low  stage  boats  had  difficulty  in  turning  unless  they  were 
bucked  down  below  the  bar. 

The  deposit  of  mud,  cinders,  etc.,  on  the  city  wharf  is  a  source  of  annoyance  to 
the  wharf-boat  managers,  as  its  presence  compels  them  to  spar  their  boats  some  dis- 
tance out  during  the  lower  stages  of  the  river  and  construct  footbridges  for  the 
accommodation  of  ))ersons  desiring  to  pass  to  and  from  the  shore. 

A  map  of  the  harbor,  in  two  sheets,  is  submitted  herewith. 
Very  respectfully,  your  obedient  servant, 

J.  Nelson  Caldwell, 


Lieut.  Col.  Amos  Sticknky, 

Corps  of  Engineers,  U.  S,  A, 


Assistant  Engineer. 


CCii. 

SURVEY  OF  MUSKINGUM  RIVER,  OHIO,  FROM  ZANESVILLE  TO  DRESDEN. 

United  States  Engineer  Opficb, 

Cincinnati,  Ohio,  February  27, 1895. 

General  :  I  have  tbc  honor  to  submit  the  following  report  of  a  sur- 
vey of  the  Muskingum  River  from  Zanesville  to  Dresden,  with  a  view 
to  its  improvement,  made  in  compliance  with  the  requirements  of  the 
river  and  harbor  act  of  August  17, 1894. 

The  survey  was  made  under  the  supervision  of  Mr.  Edmund  Moeser, 
assistant  engineer,  a  copy  of  whose  report  is  appended,  accompanied 
by  two  maps,  one  showing  the  river  from  Zanesville  to  Dresden,  and  the 
other  the  vicinity  of  the  proposed  lock  and  dam,  which  would  be  No.  11 
of  the  Muskingum  lliver  series. 

The  object  of  this  improvement  is  to  extend  the  navigation  of  the 
river  to  Dresden,  at  which  point  connection  would  be  made  with  the 
Ohio  Canal,  thus  forming  a  through  route  of  navigation  from  Lake 
Erie  at  Cleveland  to  the  Ohio  liiver  at  Mariettii.  From  the  information 
gained  by  this  survey  it  is  ascertained  that  to  provide  navigation  to 
Dresden  with  channel  not  less  than  6  feet  in  depth,  one  lock  and  dam 
will  be  required  with  a  lift  of  about  11  feet.  This  would  form  a  pool 
extending  to  Dresden,  with  about  7  feet  of  water  on  tbe  lowest  miter 
sill  of  the  Ohio  ('anal  locks  at  that  place. 

The  location  of  the  lock  and  dam  should  be  near  the  bridge  of  the 
Cincinnati  and  Muskingum  Valley  Riiilway,  a  bridge  about  8  miles 
above  Zanesville  which  will  require  some  alteration  if  the  river  is 
improved. 

The  estimate  of  cost  of  the  lock  and  dam  is  stated  by  Mr.  Moeser  at 
897,G(K),  but  on  account  of  tlie  probability  of  some  small  damage  to  be 
paid  for  overflow  of  land  below  Symmes  Creek,  and  some  dredging 
necessary  below  the  site  selected  for  the  lock,  and  to  provide  for  con- 
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tingencies,  I  would  estimate  the  cost  at  $110,000.  This  does  not  include 
any  cost  of  altering  the  bridge  of  the  Cincinnati  and  Muskingum  Val- 
ley Railway,  as  it  is  assumed  that  the  railway  company  must  make  such 
changes  as  are  necessary  for  navigation  at  its  own  expense. 

The  only  available  commercial  statistics  on  this  reach  of  river  are 
stated  in  Mr.  Moeser's  report  as  6,000  tons  of  freight  per  year. 
For  detailed  information  attention  is  invited  to  Mr.  Moeser's  report. 
Very  respectfully,  your  obedient  servant, 

Amos  Stickney, 
Lieut  Col.  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


report  of  mr.  edmund  moeser,  assistant  engineer. 

United  States  Engineer  Office, 

Zanesville,  Ohio,  February  26, 1896, 

Sir:  I  have  the  honor  to  submit  the  following  report  of  a  saryey  of  the  Mus- 
kingum River  from  Zanesville  to  Dresden,  made  in  obedience  to  your  order  of 
November  8,  1894. 

The  report  is  accompanied  by  two  maps;  one  showing  the  whole  stretch  of  river 
between  Zanesville  and  Dresden,  and  one  the  result  of  a  special  survey  in  the  vicinity 
of  the  railway  bridge  across  the  river  about  8  miles  above  Zanesville. 

The  field  work  was  begun  on  November  17,  1894,  and  with  the  exception  of  the 
special  survey  was  finished  on  January  10,  1895.  ^ 

Beginning  at  Dam  No.  10,  at  Zanesville,  base  lines  aggregating  81,000  feet  in  length 
were  carefully  measured  and  oak  hubs,  suitably  marked,  set  at  the  1,000  feet  stations  ^ 

or  at  points  where  deflections  in  the  transit  line  occurred. 

The  initial  base  line  at  Zanesville  was  connected  with  lines  of  survey  of  canal  and 
river  below  Dam  No.  10,  made  in  December,  1892,  thereby  lengthening  stretch  of 
river  plotted  a  distance  of  4,400  feet. 

A  line  of  levels  was  carried  from  Zanesville  to  Dresden  and  checked  on  permanent 
bench  marks  on  canal  lock  at  Dresden  and  at  two  intermediate  points.  Bench  marks 
were  established  at  the  1,000  feet  stations  on  base  lines. 

Cross  sections  of  the  river  and  banks  between  high-water  lines  of  1884  were  taken 
on  lines  1,000  feet  apart,  over  the  whole  stretch  of  river  surveyed.  Intermediate 
lines  of  soundings  200  feet  apart  were  run  in  for  some  distance  above  and  below  the. 
proposed  site  for  lock  and  dam.  ^ 

The  high-water  lines  of  February,  1884,  were  traced  on  the  ground,  and  the  low-  -^ 

water  slopes  were  determined  from  the  low- water  readings  of  three  gauges  read  ' 

during  continuance  of  survey.     All  bridges,  islands,  bars,  and  other  prominent  fea- 
tures within  the  limits  of  the  survey  were  located  by  triangulation. 

In  addition  to  the  permanent  gauge  at  Dam  No.  10  two  gauges  were  established — 
one  at  Dresden,  and  one  at  the  railway  bridge,  8  miles  above  Dam  No.  10,  and  rec- 
ords of  the  readings  kept  for  a  period  of  forty-five  days.  The  zeros  of  these  gauges 
were  connected  by  levels.  All  soundings  and  elevations  were  referred  to  mean  sea 
level  in  conformity  with  datum  used  on  the  Muskingum  River. 

BORINGS. 

The  boring  apparatus  consisted  of  a  set  of  1-inch  gas  pipes  in  lengths  of  6  feet, 
with  couplings,  several  pieces  of  4-inch  pipe  for  casing,  sand  pumps,  drills,  and  a 
timber  pipe-driver.  Steel  points  were  forged  to  two  pieces  of  the  1-inch  pipe.  The 
river  being  frozen  over  at  the  time  no  great  difficulty  was  experienced  in  taking 
borings  through  the  ice. 

In  order  to  determine  nature  of  foundation  at  proposed  site  for  lock  and  dam,  and 
character  of  bed  of  river  where  deepening  of  the  channel  is  desirable,  borings  were 
made  on  the  sounding  lines  from  stations  380  to  480,  a  distance  of  10,000  feet,  with 
the  following  result : 

From  stations  390  to  400  rook  was  found  on  right  side  of  river  at  a  depth  of  19 
feet  below  the  level  of  Pool  No.  10;  from  stations  410  to  450  the  borings  show  sand, 
gravel,  and  bowlders  to  a  depth  of  24  feet  below  pool  level  on  right  side  of  river, 
and  shale  rock,  covered  with  a  thin  layer  of  gravel,  at  a  depth  of  6  feet  below  pool 
level  on  left  side.  As  the  location  of  thiK  rock  is  such  that  it  is  not  available  for 
founding  a  lock,  nor  is  deepening  of  the  channel  desirable  on  this  side  of  the  river. 


^ 


2392      REPORT  OF  THE   CHIEF   OP   ENGINEERS,  U.  8.  ARMY. 

holes  were  drilled  into  the  rock  to  a  depth  of  2  feet  only.    From  fitations  450  to  480 
the  borings  across  river  again  show  sand,  gravel,  and  bowlders  to  a  depth  of  24  fee^. 

DE6CBIPTION  OF  RIVSR  FROM  ZANKSVH.LE  TO  DRESDEN. 

The  Mnskingnm  River  is  formed  by  the  Tnscarawas  and  Walhounding  riveis,  16 
miles  above  Dresden,  Ohio. 

The  distance  by  river  from  Dam  No.  10,  at  ZanesTille,  to  the  flight  of  locks  leading 
from  the  Ohio  Canal  to  the  Muskingum  River  at  Dresden,  is  exactly  15  miles,  the 
fall  of  the  low-water  surface  being  9.95  feet. 

The  Cleveland,  Canton  and  Southern,  and  the  Cinchinati  and  Muskiqgum  Valley 
railways  follow  the  right  and  left  banks  of  the  river  from  Zanesville  to  a  point  8 
miles  above,  where  the  Cincinnati  and  Mnskingnm  Valley  Railway  crosses  to  the 
right  bank ;  both  roads  then  follow  the  right  bank  to  Dresden. 

Dam  No.  10,  at  present  the  upper  one  of  the  Muskingum  system,  extends  the  slack- 
water  navigation  for  a  distance  of  about  8^  miles  above  Zanesville;  ignoring  the 
surface  slope  of  Pool  No.  10  at  low  water,  the  9.95  feet  of  fall  from  Dresden  to  Zanes- 
ville then  occurs  in  a  distance  of  about  €1  miles. 

This  portion  of  the  Muskingum  River  was  the  part  first  provided  with  slackwater 
navigation,  by  the  State  of  Ohio  bnilding  a  lock  and  dam,  now  in  ruins,  at  the  month 
of  Symmes  Creek,  10.7  miles  above  Zanesville.  The  Symines  Creek  Lock  was  inac- 
cessible during  the  low- water  season,  owing  to  its  being  located  some  distance  above 
the  point  reached  by  the  back  water  of  Dam  No.  10;  for  this  reason  and  on  aoteunt 
of  small  size  of  lock  chamber,  the  river  between  Zanesville  and  Dresden  was  navi- 

fated  by  the  smaller  steamboats  and  by  canal  boats  from  the  Ohio  Canal  only. .  The 
am  at  Symmes  Creek  was  destroyed  prior  to  the  year  1877,  as  the  following  extract 
from  annual  report  for  that  year  of  the  State  board  of  public  works,  relating  to  the 
Muskingum  River,  shows : 

''That  portion  between  Zanesville  and  Dresden  seems  to  have  been  abandoned 
practically  for  boating  purposes  for  a  number  of  years.  No  boats  now  ply  between 
these  two  points.  The  channel  of  the  river  is,  however,  in  good  condition,  except  at 
Syznmes  Creek,  where  there  are  shoals  and  ripples." 

At  Dresden  the  Muskingum  River  is  connected  with  the  Ohio  Canal  by  a  side  cot 
2}  miles  in  length.  This  canal  runs  from  Portsmouth  on  the  Ohio  River  to  Cleveland 
on  Lake  Erie.  The  pool  of  the  side  cut  is  at  an  elevation  of  25.6  feet  above  present 
low  water  in  the  Muskingum,  which  descent  is  overcome  by  three  locks. 

The  river  tn  the  distance  surveyed  is  crossed  by  four  bridges — two  highway 
bridges  at  Zanesville,  the  railway  bridge  8  miles  above  Zauesvine,  and  a  highway 
bridge  at  Dresden. 

The  bridges  at  Zanesville  are  of  recent  construction  and  were  built  in  acooidanoe 
with  the  law  regulating  the  construction  of  continuous  bridges  across  the  Mus- 
kingum River;  they  have  each  a  channel  span  of  250  feet  width  and  a  clear  height 
of  40  feet  above  navi^^able  high- water  line.  The  railway  brid£[e,  8  miles  above 
Zanesville,  is  a  deck  bridge  with  127  feet  space  between  piers ;  originally  the  channel 
span  of  this  bridge  was  a  through  span,  the  lowest  chord  of  whicn  was  of  sufficient 
height  for  navigation  at  that  time.  In  1879  the  span  was  rebuilt  at  its  nrcBent 
height.  Any  improvements  in  the  river  would  necessitate  a  change  in  the  bridge, 
as  uie  channel  span,  even  if  raised  to  its  former  height^  would  be  an  obstruction  at 
ordinary  high  stages  of  the  river. 

The  highway  suBpensiou  bridge  at  Dresden  is  above  the  junction  of  canal  with 
river  and  boat  landing,  and  is  therefore  not  here  considered. 

The  river  in  this  stretch  is  not  affected  by  any  important  tributaries,  Symmes 
Creek  being  but  a  few  miles  in  length. 

From  the  data  gained  by  the  survey  it  was  established  that  to  obtain  navigable 
depth  to  Dresden,  without  excessive  dredging,  the  dum  should  be  placed  near  the 
Cincinnati  and  Muskingum  Valley  Railway  Bridge.  If  Dam  No.  11  were  built  at  a 
point  about  1,100  feet  upstream  from  the  bridse,  and  with  a  low- water  lift  of  11  feet, 
a  navigable  depth  of  not  less  than  6  feet  would  be  assured  to  Dresden^  with  a  depth 
of  about  7  feet  on  the  lowest  miter  sill  of  the  Ohio  Canal  locks. 

The  elevations  corresponding  to  these  points  would  be  as  follows: 
Elevation—  Feet. 

Crest  of  Dam  No.  10 688.62 

Pool  No.  10  at  head 689.00 

CrestofDamNo.il 700.00 

Pool  No.  11  at  Dresden 700.60 

Lowest  miter  sill  of  canal  lock 603.65 

The  effect  of  this  lift  upon  the  high  stages  of  the  river  would  probably  oaaM8on« 
damage  to  the  low  bottom  lands  below  Symmes  Creek,  but  this  could  only  be  avoided 
by  moving  the  dam  up  to  or  just  below  the  old  site  at  Symmes  Creek  and  laisii^ 
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I  the  nonnal  level  of  Pool  No.  10  from  2  to  3  feet ;  as  it  woald  not  be  safe  to  raise  Dam 
No.  10  above  its  present  elevation  on  account  of  the  flood  waters  at  Zanesville,  the 
raising  of  Pool  No.  10  would  have  to  be  accomplished  through  a  movable  crest  on 
the  dam. 

The  following  is  an  estimate  of  the  cost  of  constructing  a  lock  and  dam  at  the  site, 
1,100  feet  above  the  railway  bridge. 

The  estimate  is  based  on  rock  foundation  for  the  abutment  and  about  one-third  of 
the  dam;  the  remainder  of  dam  and  look  to  be  founded  on  piling.  The  height  of  top 
of  lock  IS  placed  at  11^  feet  above  pool  level,  that  being  the  heisht  estimated  as  nec- 
essary to  insure  submergence  at  a  stage  when  the  other  locks  shall  pass  out  of  use : 

Lock $66,000 

Abutment 3, 000 

Dam.  430  feet  long 24,000 

Outdmg  cribs  and  embankments 2, 400 

Land  and  lock-keeper's  house 2,200 

Total 97,600 

Information  relating  to  the  commerce  and  navigation  of  the  river  between  Zanes- 
ville  and  Dresden  is  not  procurable  for  the  years  immediately  preceding  the  abandon- 
ment of  its  navigation,  as  the  improvement  was  leased  to  a  company  whose  books 
are  not  accessible;  but  the  local  carrying  done  during  the  four  years  preceding 
the  time  when  the  lessees  took  the  river,  and  upon  which  a  toll  was  levied  by  the 
collector  at  Dresden,  amounted  to  about  6,000  tons  per  year.  As  the  toll  on  all 
through  shipments  was  paid  at  Zanesville  and  was  not  reported  by  the  Dresden  col- 
lector, the  above  amount  represents  but  a  part  of  the  actual  commerce  passing  over 
this  part  of  the  river. 

The  restoration  of  the  Ohio  Canal  in  connection  with  the  Muskingum  River  would 
give  a  water  line  from  the  Ohio  River  to  Lake  Erie. 
Very  respectfully,  your  obedient  servant, 

Edmund  Morse  it,  AasUtant  Engineer, 

Lieut.  Col.  Amos  ^tickney. 

Carps  of  Engineers,  U,  S,  A, 
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[MPROVEMENT   OF  CHEAT,  MONONGAHELA,  AND  ALLEGHENY   RIVERS, 
WEST  VIRGINIA  AND  PENNSYLVANIA. 


REPORT  OF  MAJ.  B,  L.  ROXTE,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1895,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


Mononeahela   River,  West    Virginia, 

and  Pennsylvania. 
Operating  and  care  of  Locks  and  Dams 

Nos.  8  and  9,  Monoug&hela  River. 
Pnrcliase  of  Lock  and  Dam  No.  7, 

Monongahela  River. 


4.  Purchase  of   Lock  and  Dam  No.   6, 

Monongahela  River. 

5.  Cheat  River,  .West  Virginia. 

6.  Allegheny  River,  Pennsylvania. 

7.  Dam  at  Herr  Island,  AUeghetiy  River, 

near  Pittshurg,  Pa. 


EXAMINATION. 

8.  Tionesta  River  (Creek),  Pennsylvania. 

HARBOR  LINES. 

Pittsbnrg  Harbor,  Pennsylvania,  and  on  both  sides  of  the  Ohio  River  as  far  down 
as  Davis  Island  Dam. 


United  States  Engineer  Office, 

Pittsburg,  Fa.,  July  10, 1895. 
General  :  I  have  the  honor  to  transmit  herewith  the  annual  reports 
D  the  works  under  my  charge  for  the  fiscal  year  ending  June  30, 1895. 
Very  respectfully, 

E.  L.  Hoxie, 
^Major  of  Engineers. 

Brig.  Gen.  Wm.  P.  Craighill, 

Chief  of  Engineers,  U.  8.  A. 
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IMPROVEMENT   OF  CHEAT,  MONONGAHELA,  AND   ALLEGHENY   RIVERS, 
WEST  VIRGINIA  AND  PENNSYLVANIA. 


REPORT  OF  MAJ,  R.  L.  HOXTE,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1895,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPROVBMENT8. 


Monongahela   River,  West    Virginia, 

and  Pennsylvania. 
Operating  and  care  of  Locks  and  Dams 

Nos.  8  and  9,  Monongahela  River. 
Purchase  of  Lock  and   Dam  No.  1, 

Monongahela  River. 
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4.  Purchase  of  Lock  and  Dam  No, 

Monongahela  River. 

5.  Cheat  River,  West  Virginia. 

6.  Allegheny  River,  Pennsylvania. 

7.  Dam  at  Herr  Island,  Allegheny  River, 

near  Pittsburg,  Pa. 


EXAMINATION. 

8.  Tionesta  River  (Creek),  Pennsylvania. 

HARBOR  LINES. 

).  Pittsburg  Harbor,  Pennsylvania,  and  on  both  sides  of  the  Ohio  River  as  far  down 

as  Davis  Island  Dam. 


United  States  Engineer  Office, 

Pittsburg,  Fa.,  July  10, 1895. 

General:  I  have  the  honor  to  transmit  herewith  the  annual  reports 
m  the  works  under  my  charge  for  the  fiscal  year  ending  June  30, 1896. 
Very  respectfully, 

E.  L.  HoxiE, 

Major  of  Engineers. 


Brig.  Gen.  Wm.  P.  Oraighill, 

Chief  of  Engineers,  TJ.  S.  A. 
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The  Pittsburg  and  Homestead  Bridge  was  completed.  An  inspection  of  i 
stractnre  was  made,  and  it  was  found  to  have  been  built  in  conformity  'vrith  i 
plans  approved  by  the  Secretary  of  War.  Bridges  are  also  in  course  of  constmctai 
at  Brady  street,  Pittsburg,  at  Glenwood,  and  at  Bellevemon,  Pa.  Beyond  nee^ 
sitating  the  exercise  of  the  usual  care  required  in  passing  structures  of  their  cM 
these  bridges  will  not  interfere  with  safe  and  free  navigation.  j 

It  may  not  be  deemed  improper  at  this  time  to  call  attention  to  a  consideration  j 
the  necessities  of  that  portion  of  the  Monongahela  River  lying  between  ita  moa 
and  Dam  No.  1  of  the  Monongahela  Navigation  Company.  This  part  of  the  hi 
lies  within  the  influence  of  the  Davis  Island  pool.  Standing  alone,  the  ffreati 
value  of  the  Davis  Island  dam  lies  in  its  enabling  loaded  coal  craft  to  be  brou| 
out  of  the  Monongahela  pools  at  seasons  of  moderately  low  water  in  the  natoi 
rivers,  and  harbored  and  made  up  into  fleets  below,  ready  for  shipment  upon  li 
approach  of  a  boating  stage  in  the  Ohio,  thereby  saving  from  one  to  three  da^ 
valuable  time.  When  the  water  becomes  low  the  Davis  Island  pool  will  not  at! 
normal  level  give  a  sufficient  depth  on  what  is  known  as  ''Pipetown  Bar,"  aboi 
three-fourths  of  a  mile  below  Dam  No.  1,  to  enable  heavily-loaded  coal  vesseUi 
float  over  it,  and  it  is  an  annual  occurrence  to  hear  calls  for  relief  at  this  pout 
Were  the  means  at  hand  a  much-needed  good  could  be  rendered  by  a  little  dredgisi 

Money  statement 

July  1,  1894,  balance  unexpended $21, 461.1 

Amount  appropriated  by  act  of  August  17,  1894 2O,00(Ll 


June  30,  1895,  amount  expended  during  fiscal  year. 


41, 461.1 
463.1 


July  1,  1895,  balance  unexpended 41,00(1) 

C  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  JuneSO,  1897  264,  OOdl 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(      harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,1893. 


COMMERCIAL  STATISTICS. 

Commerce  that  passed  through  United  States  Locks  Nos,  8  and  9  during  1894, 


Month. 


January... 
February . . 

March 

April 

May 

June 

July 

Auf^st.... 
September . 

October 

November . 
December. . 

Total 


Lock  No.  8. 


ABcending. 
Freight. 


Passeu 
gers. 


339 

267 

324 

327 

420 

528 

1,330 

2,133 

1,792 

893 

697 

253 


Tom. 

382. 75 

859.81 

635.20 

201.  61 

394.80 

396.47 

464.10 

737. 18 

306.85 

588.60 

935. 20 

338.10 


6, 390. 67 


Desceudiug. 


Passen- 
gers. 


425 

339 

375 

279 

352 

446 

1.169 

2,005 

1.944 

021 

716 

240 


Freight. 


Tans. 

499.75 
43.25 
1, 654. 75 
3, 031. 19 
1, 180. 65 
3, 860. 37 

800.08 
1,704.85 

561.72 
1, 608.  71 
2. 061. 89 

840.67 


9,301    17,937.88 


Lock  No.  9. 


Ascending. 


Passen-, 

gers.   I 


363 

364 

367 

265 

204 

477 

1.392 

1,985 

1.495 

956 

730 

226 


Freight. 


Tona. 
525.50 
337. 75 
330.75 
385.50 
673.00 
481.25 
65^25 
663.45 
574.00 
662.05 
1,534.00 
534.75 


8,884  ;  7,350.25 


Descending. 


Passen- 
gera. 


368 

290 

336 

164 

185 

405 

1.201 

1.877 

1,508 

867 

722 

161 


8.084 


Freisftt 


ml 

Lsel 
i«t 

87.1 

877.1 
47i> 


».781» 


These  tahles  show  that  the  commerce  during  1894  on  the  14  miles  of  the  Monoogt 
hela  River  which  is  controlled  hy  the  United  States  was  as  follows: 


Freight. 

PaMd 

Lock  No.  8 

Tons. 
24,32&56 
17, 134. 10 

!fS 

Lock  No.  9 

li 


APPENDIX  D  D — ^REPORT  OP  HAJOB  HOXIE. 


2399 


The  following  table,  compiled  from  the  annual  reports  of  the  Mononga^ela  Navi- 
Ation  Company,  shows  the  commercial  movement  on  the  lower  part  of  this  river  for 
)e  past  eight  years : 


Articles. 


rick 

Attloand  boTAes. 
lassified  freight . 

oal  and  coke 

ii-e  clay 
logs.... 
roii: 

Ore 

In  pigB 
ninbcr 


Bridges  completed  over  Monongahela  Hirer  and  its  branches. 


Ifame. 


int 

lit hfleld  street 

ttsbare,  Cincinnati,  Chicago  and 
5t.  Ijoms  Rwy. 

nth  street 

>noDgaheIa  Connecting  Kwy 

Itimoreand  Ohio  (Glenwood)  — 

•mestead,  Ann  street 

t,t«burg,  McKef  sport  and  Yoagh 
oehcny  (Homestead.) 
nnaylvania  R.  R.  (Port  Perry). . . 
iKoesport  anil  Duquesne 

Keesport  and  Bessemer 

tsburg,  McKeesportand  Yongh- 
>gheny  (McKeesport). 

Keesport  Suspension 

•t  View 

ftvoaburg 

(ton 

sabtith 

aongabela  City 

o  and  Baltimore  Short  Line  R. 

„  (Greenfield). 

insy Ivania  R.  R.  (Redstone)  — 

^vrnsville 

te  Line  R.  R.  (Point  Marion) . . . . 
r^antown 

timore  and   Ohio  R.  R.  (near 
airmount,  W.  Va.) 

rniount  Saspension 

timore  and   Ohio  R.  R.  (near 
airmount,  W.  Va.) 


Dis. 
tance 
above 
mouth. 


MiUf. 
0.0 
.8 
1 

1.3 

2.8 

6 

7 

«  ; 

11.8  1 
14.5 

14.6 
15.5 

15.5  , 

16 

16.2 

18      I 

23      I 

I 

32.5  I 

52      I 

56      I 

57.3  I 
00.5 
102 

125.5 

126.6 
127 


Kind. 


HighTvay . 

do 

Railway  . . 


Spans, 


Highway . 
Rauway  .. 

....do.... 
Highway . 
Railway  ..I 


do... 

Highway  . 

Railway  .. 
do  .... 


Channel  span. 


Clear 
width 
on  low 
water 

line. 


Highway  . 

do  — 

....do... 


.do... 
.do... 


....do... 
Railway . 
....do... 


I  Highway. 

Railway . . 

I  Highway . 

Railway  .  - 

Highway  . 
Railway  .. 


4  I 

3 
3 

4 

4 


Clear 
height 
above 
normal 
pool 
level. 


Feet.  Feet. 

780  73. 3 

344  55 

247  53 


195 
300 

184  , 
350  I 
250  I 

25:t 
305 

325  ' 
221  j 

305  ' 
258  I 
350 

337  I 
350 

216 

238 

262 

218 
109 
606 


54 
51.8 

57 
52 
54 

57 
57 

51.5 
40 

43 
40 
51.8 

45.03 
51 


Name  of  pool  or 

branch  in  which 

located. 


Davis  lAland  Dam. 
Do. 
Do. 

Do. 
No.  1,  Monongahela 
River. 
Do. 
Do. 
Do. 

!         Do. 
No.  2,  Monongahela 


42 


40 

41.5 
33.5 
45.7 


River. 
i  Do. 

!  Youghiogheny  River. 

I         Do. 
'  Do. 

No.  2,  Monongahela 

River. 
Youghiogheny  River 
No.  2,  Monongahela 

River. 
No.  3,  Monongahela 

River. 
No.  4,  no  superstmc- 

ture. 
No.  4,  Monongahela 

River. 
Do. 
Cheat  River. 
No.  9,  Monongahela 

River. 
Above  slack  water. 

Do. 
Do. 
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Bridge8  authorUed  and  not  completed. 


Name. 


tance 
Above 
moath. 


Kind. 


Nam- 
berof 

SpiUDB. 


Cleai: 
width  on 
low  water 

line. 


Channel  span. 


Clear 
height 

above 
normal 

pool 

level. 


Nameof 

pool  or  brat 

SB  wbicb 

located. 


South  Tenth  etreet,  Pitteburg. 
Sonth   Twenty-seoond    street, 

Pittabarg. 

Pittsburg  (Glenwood) 

Homeatead  (Dickson  street)  — 
Youghiogheny    Central    Rwy. 

Co.,  near  Bawson. 


1.3 


5.8 
7.5 
61 


Highway 

do , 

-...do 

R.W.&H.W 
Railway 


Feet. 
500 
500 

500 

500 

96 


Feet. 
53 
53 

53 
53 
20 


Davia  iBlaai 
No.  1.  Moaa 

gahelaBin 

Do. 

Do. 

Yoaghiogb«l 

Birer. 


Name. 


South  Tenth  street.  Pittsburg 
Sonth  Twenty-second  street 

Pittsburg. 

Pittsburg  (Glenwood) 

Homestead  (Dickson  street) . . 
Youghiogheny  Central  Rwy. 

Co.,  near  Dawson. 


Date  of  isaae 
of  charter  or 
approval  of 

act  of 
Congress. 


Date  of  ap- 
proval of  plans 
by  Secretary 
of  War. 


May    7,18M 

Apr.    2,1804 
June  7,1804 


Oct.  22,1804* 
Aug.  21, 1804 1 

Nov.    8, 1894 1 
Sept.  20, 1894 
Sept  24, 1882; 


Date  of  commence- 
ment of  work  pre- 
scribed by  charter 
or  by  act  of 
Congrees. 


1  year  from  date  of 

act 
do 


2  years  firom  date 
of  charter. 


Date  of        ,  ^^ 

of  work  proacriU 

by  charter  or  Is' 

act  of  Cmigrea. 


3  yearn 

Do. 
Do. 
5  years  theceafla 


*  For  rebuilding  bridge. 

t  Permit  for  this  bridge  replaces  permit  for  bridge  on  same  site  having  dimenaiona  given  In  IM 
annual  report. 
I  C<Hnpany  chartered  by  State  of  Pennsylvania. 
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OPERATING  AND  CARE  OF  LOCKS  AND  DAMS  NOS.  8  AND  9,  MONONGi 

HELA  RIVER.  ^ 

The  Monongahela  River  from  Pittsburg  to  Morgantown^  W.  Va., 
caDalized  by  nine  locks  and  dams,  of  which  the  first  seven  are  tli 
property  of  the  Monongahela  Navigation  Company,  and  the  eighth 
ninth  are  the  property  of  the  United  States.  The  eighth  dam  is  8&1 
miles  above  Pittsburg,  and  Morgautown,  the  head  of  the  slack  watQ 
is  102.16  miles  from  the  same.  It  may,  therefore,  be  stated  that 
miles  of  this  river  is  under  the  direct  control  of  the  United  States 
88  miles  is  under  a  private  corporation. 

The  following  is  a  statement  of  date  and  amount  of  all  allotment 
for  this  work: 


August  15, 1884 $1,000.00 

September  1,1884 4,000.00 

November  3, 1884 4,500.00 

December  20,  1884 600.00 

Junel,  1885 100.00 

July  22,1885 1,000.00 

July  10,1886 1,200.00 

March  1.1887 1,100.00 

July  1,1887 11,000.00 

July  11,  1888 6,270.00 

October  27,  1888 3,000.00 


July  17, 1889 1,480. 

October  7,1889 1,500. 

November  6,1889 1,200. 

July  24, 1890 12,30a( 

Julys,  1891 24,860. 

July21, 1892 34,017. 

July  21, 1893 23,574.' 

July28,1894 25,664. 


Total 157,656. 


During  the  past  fiscal  year  these  locks  have  been  successfully  op6 
ated  without  interruption   to  navigation  except  from  December  2 
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1894,  to  January  17,  1895,  and  from  January  28  to  March  6, 1895,  dur- 
'^g;  wbich  periods  the  Monongahela  Kiver  was  closed  by  ice,  compelling 
tfte  suspension  of  navigation;  also  on  March  17,  navigation  was  again 
inteTupted  by  a  freshet,  which  overflowed  both  locks. 

F^^m  pools  8  and  9  obstructions  have  been  removed  aggregating 
2,4:37Von8  of  snags,  logs,  trees,  etc. 

At  Itck  No.  8  repairs  were  made  to  the  bank  protection  and  operating 
machiuVy,  and  lumber  procured  for  repairing  fences.  The  apron  of 
the  dam  i^staiiied  some  injury  from  the  ice  and  high  water  of  the  past 
winter,  ami  will  need  repairs.  The  repair  of  this  dam  was  contem- 
plated at  the  date  of  the  last  annunl  report,  but  a  careful  inspection 
made  at  extreme  low  water,  when  the  crest  of  the  dam  was  accessible, 
indicated  no  change  since  1891,  and  it  was  decided  not  to  disturb  the 
dam  merely  for  the  purpose  of  lowering  the  crest.  No  change  is 
apparent  at  this  date,  but  a  critical  examination  will  be  made  during 
the  present  season  to  determine  whether  any  work  should  be  done 
upon  it. 

At  Lock  No.  9  the  Stoney  valve  was  repaired,  as  well  as  the  stone 
arch  over  the  opening  for  the  valve.  Lumber  for  rebuilding  outbuild- 
ings was  procured;  new  lock  gates  were  constructed.  Kepairs  were 
made  on  the  dry  wall  below  the  abutment  on  west  side  of  river.  The 
dam  is  in  good  condition. 

This  work  has  been  under  the  immediate  supervision  of  Mr.  Philip 
Golay,  assistant  engineer. 

[Extract  from  report  uf  Mr.  Golay.] 

Daring  the  winter  of  1894-95,  the  Monongahela  River  was  twice  closed  by  ice, 
and  in  consequence  thereof  navigation  was  suspended  from  December  29  to  January 
17,  and  from  January  28  to  March  6.  On  March  17,  navigation  was  again  inter- 
rupted by  a  freshet,  which  overflowed  both  locks.  During  the  remainder  of  the 
year  these  locks  were  successfully  operated  without  interruption  to  navigation. 

In  July,  the  launch  Albatrosa  was  repainted.  From  January  G  to  March  25,  she 
was  laid  up  in  winter  quarters  at  Stoker's  Ice  Harbor.  During  the  fiscal  year  she 
ran  1,306.4  miles,  rendering  efficient  service,  visiting  the  locks  and  transporting  tools 
and  light  supplies. 

The  floating  shelter  for  launch  was  repaired  by  building  two  pontoons  and  plac- 
ing them  under  the  shelter  for  floats,  instead  of  the  raft  of  poplar  logs,  as  at  llrst 
constructed.    The  poplar  lo^  had  become  saturated  and  lost  much  of  their  buoyancy. 

The  removal  of  obstructions  to  navigatiuu  in  Pools  8  and  9  was  commenced  on 
October  1  and  continued  to  October  27.  The  steamboat  Two  Brothers^  with  crew 
including  six  deck  hands,  hired  from  Hulings  Brothers,  Pittsburg,  Pa.,  and  two  of 
the  Government  flats  rigged  up  with  an  A-trame  on  them,  were  employed  on  this 
work.  Two  thousand  four  hundred  and  thirty-seven  tons  of  snags,  logs,  trees,  etc., 
were  removed,  leaving  the  channel  clear.  The  removed  obstructions  were  suitably 
disposed  of  by  cutting  them  into  small  pieces  and  dropping  them  just  above  the 
dams  and  in  the  deep  water  back  of  Grandville  Island,  the  lighter  X)ortious  float- 
ing away. 

LOCK   AND  DAM  NO.   8,'  MOUTH   OF  DUNKARD   CUEEK. 

Some  minor  repairs  were  made  on  the  bank  protection  below  the  lock. 

New  sheaves  foi  the  closing  chains  of  the  lower  gates  were  procured  and  put  into 
place,  as  the  flanges  of  the  old  sheaves  were  found  to  be  broken. 

In  1894  a  new  worm  wheel  was  procured  and  placed  for  operating  the  gate  and 
valve  at  lower  end  of  land  wall.  During  the  past  flscal  y«*ar  three  other  new  worm 
wheels  were  procured,  and  the  one  for  upper  end  of  land  wall  was  put  into  place. 
The  other  two  have  not  yet  been  placed,  as  the  old  worm  wheels  on  the  river  wall 
were  not  so  much  worn  as  those  on  the  land  wall. 

Lumber  for  repairing  i'enccs  has  been  ordered  and  delivered  to  the  lock,  and  the 
repairs  will  soon  be  made. 

The  ice  and  high  water  of  the  winter  and  spring  months  caused  additional  caving 
of  the  banks  in  the  vicinity  of  the  lock  on  both  sides  of  the  river.  The  caving  on 
the  east  side  of  the  river  extends  from  the  lower  end  of  the  Government  ground 
down  about  300  feet,  and  has  an  average  width  of  about  12  feet.  About  the  same 
amount  of  caving  occurred  on  the  west  side  of  the  river  just  below  the  mouth  of 

ENG  95 151 


2402   REPORT  OP  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

Dankard  Creek.  The  south  bank  of  Dunkard  Croek,  immediately  above  the  end  of 
the  retaining  wall  below  the  abutment,  has  also  caved,  and  the  river  bank  above  tlw 
abutment  is  scouring  somewhat.  Also  a  few  yards  of  the  paving  below  the  abut- 
ment was  washed  out  and  displaced. 

The  freshet  of  January  7  partly  tilled  the  turbine  races  with  mud,  and  piled  about 
15  tons  of  mud,  leaves,  drift,  brush,  and  trunks  of  trees  against  the  upper  ^ates.  A 
force  of  men  was  employed,  who  removed  this  deposit  from  against  the  upper  ^ates, 
and  the  lock  was  put  in  order  before  it  was  needed  for  navigation. 

After  the  winter  freshets  it  was  discovered  that  for  a  distance  of  about  250  feet 
the  sheeting  of  the  apron  of  the  dam  had  raised,  together  with  the  purlins  and  a  few 
of  the  timbers  beneath,  the  face  of  the  dam  having  parted  about  3  feet  beloiv  the 
sheeting.  The  injury  is  thoueht  to  be  due  to  the  heavy  ice  and  high  water  of  the 
past  winter,  of  which  the  fresliet  in  January  was  the  most  impetuous,  carryings  over 
the  dam  a  gorge  of  heavy  ice  and  thousands  of  logs  from  the  breaking  of  the  Dew- 
ing &  Sons'  timber  boom  in  the  mouth  of  Cheat  River.  Repairs  should  be  made 
during' the  coming  low- water  season. 

LOCK   AND  DAM   NO.   9,    HOARDS   ROCKS. 

The  discharge  (Stoney)  valve  was  repaired  by  placing  new  channel  bars  for  the 
travelers  to  rnn  in.  The  old  channel  bars  hivd  split  from  bottom  upward;  had 
spread  open  so  that  the  ends  caught  on  the  bolts  that  hold  the  guides  to  the  wall 
and  thus  prevented  closing  the  valve.  In  March  it  was  discovered  that  the  lower 
part  of  the  stone  arch  over  the  opening  for  the  discharge  valve  had  crumbled  away, 
leaving  an  opening  between  the  top  of  the  valve  and  lower  part  of  the  arch.  As'a 
temporary  repair  this  opening  was  closed  by  securing  plank  vertically  to  the  wall 
above,  allowing  the  ends  to  extend  down  just  below  the  top  of  the  valve. 

Lumber  for  rebuilding  outbuildings  had  been  procured  and  is  on  hand  at  the  lock. 
This  work  will  be  commenced  soon. 

New  lock  gates  were  constructed,  but  because  of  delay  in  the  delivery  of  hollow* 
quoin  timber,  preparations  for  hanging  the  new  gates  could  not  be  completed  till 
late  in  the  fall.  On  account  of  the  uncertainty  of  favorable  conditions  of  the  weather 
and  river  at  this  season  of  the  year,  the  work  of  renewing  the  hollow  quoins  and 
changing  the  gates  was  postponed  till  the  following  low-water  season. 

The  ice  break-up  and  high  water  of  January  7  loosened  the  two  top  courses  of  the 
timbers  of  the  guide  crib  at  the  head  of  the  river  wall,  carrying  away  about  half  of 
the  loosened  timbers  and  some  of  the  stone  tilling;  also  a  basin-shaped  hole,  20  by 
30  feet,  was  washed  out  just  below  the  lower  win^  wall  to  a  depth  of  12  feet  below 
the  top  of  the  wing  wall,  undermining  some  of  the  riprapping  of  the  bank  and  several 
of  the  stone  steps  leading  from  the  top  of  the  bank  down  to  the  lower  vrius  wall. 
Some  of  the  riprap  stone  thus  washed  out  was  carried  over  the  guide  w^  and 
deposited  in  the  approach  of  the  lock  a  short  distance  below  the  lower  gates,  some- 
what obstructing  the  entrance  to  the  lock.  This  deposit  of  riprap  stone,  amounting 
to  57  cubic  yards,  has  been  removed  and  placed  back  of  the  guide  wall  and  the  stone 
steps  have  been  lifted  from  the  pit.  It  is  the  intention  to  repair  the  guide  crib  above 
the  river  wall  and  till  the  washout  just  below  the  lower  wing  wall  during  the  coming 
w^orking  season. 

The  dam  is  in  good  condition.  Recent  careful  examination  shows  the  concrete 
top,  put  on  in  1893,  to  have  stood  very  well. 

Some  minor  repairs  were  made  on  the  dry  wall  below  the  abutment  on  the  west 
side  of  the  river. 

An  appropriation  of  $20,000  for  improving  Monongahela  River  below  Morgantown 
could  be  advantageously  used  for  lengthening  the  guidinc  cribs  above  Locks  8  and  9, 
constructing  a  dike  below  Lock  No.  9  to  destroy  a  troublesome  e<ldy,  raising  terro- 
plein  at  Lock  No.  9,  and  constructing  a  telephone  line  to  connect  Locks  8  and  9  and 
the  Morgantown  office. 

Money  statement 

July  1, 1894,  balance  unexpended $6, 182. 56 

Amount  allotted  for  tiscal  year  ending  June  30, 1895 25, 661. 00 

31,816.56 
June  30, 1895,  amount  expended  during  fiscal  year 16, 636. 71 

Julv  1, 1895, balance  unexpended 15,209.85 

July  1, 1895, outstanding  liabilities 1,282.25 

July  1, 1895,  balance  available 13,9*27.60 

!  Amount  (estimated )  for  expenditure  in  tiscal  year  ending  June  30, 1896 . .  *  20, 372. 40 
Amount  available  for  fiscsbl  year  ending  J une  30, 1896 34, 300. 00 


'Amount  allotted  if  estimate  is  approved. 
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Detailed  statement  of  expenses  incurred  in  operating  and  care  of  locks  and  dams  on  the 
Monongahela  Biver  during  tlie  fiscal  year  ending  June  SO,  1895. 


Mouth. 


1894. 


July 

Aagoat 

September . . 

October 

Kovember . . 
December  . . 

1895. 


Jannary . . 
February . 

March 

April 

May 

June 


Total.. 


Operating  expemies. 


Sal- 
aries. 


$560.00 
555.00 
701. 67 
550.00 
550.00 
691.67 


500. 
661. 
553. 
990. 
550. 
1,135. 


Sup- 
plies. 


Mi»cel 
lancons 


pensea. 


$5.12 
48.70 
98.00 
66.13 
1.62 


35.86 
"i.'55 


31.35 


$12.00 
20.00 
12.00 
13.50 
13.50 
32.50 


23.90 
23.90 
23.95 
23.21 
18.70 
107. 10 


Total. 


Repairs. 


Hire  of 

boats 

and 

barges. 


$577.12 
623.70 
811.67 
629.63 
565.12 
724.17 


559.76 
685. 57| 
577. 28 
1, 014.  76' 
568. 70' 
,273.51 


$804.00 


5.00 


Labor. 


Mate- 
rial. 


Total 


$26.21  $036.96  $963.17 
831.14  176.821.007.96 
070. 98  1.284. 622. 235. 60 


$2.55 


887.82 
575.83 
568.09 


283.73 
6.75 
7.85 
1.65 

101. 75 


131.761  823.58 
89. 32  665. 15 
55. 13     623. 22 


7.73 
3.13 
3.13 


160.41 

201.00 


291. 

9 
15. 

1. 
262. 
201. 


46 


7,998.341    288.33     324.32  8.610.99.    809.00  4,201.80  3,030.618,101.41      536.01 


Grand 
total. 


$1,540.29 
1,634.21 
3,047.27 
2.453.27 
1,231.26 
1,365.45 


851.22 
695  45 
593.26 

1,016  41 
830.86 

1,989.40 


17.248.41 


Commercial  statistics  are  attached  to  the  report  for  the  improvement  of  Mononga- 
hela Kiver. 


D  D  3. 

PURCHASE  OF  LOCK  AND  DAM  NO.  7,  MONONGAHELA  RIVER. 

The  case  of  the  United  States  v.  The  Monongahela  Navigation  Com- 
pany, for  the  condemnation  of  this  structure,  was  heard  in  the  circuit 
court  of  the  United  States  for  the  western  district  of  Pennsylvania  in 
November,  1890,  and  the  value  of  the  work  was  fixed  at  $209,000,  exclu- 
sive of  the  value  of  the  franchise.  The  Navigation  Company  took  an 
appeal  to  the  Supreme  Court  of  the  United  States,  where  the  case  was 
argued  at  the  October  term,  1892.  The  judgment  of  the  circuit  court 
was  reversed  and  case  remanded,  with  instructions  to  grant  a  new  trial. 

[Daemon.— October  term,  1892.— Stat«iiicnt  of  the  case.— Monongnhcla  Navigation  Company  v.  United 
States.— Appeal  from  and  error  to  the  circuit  coart  of  the  United  States  for  the  western  district  of 
Pennsylvania.— No.  722.— Argued  October  25, 26,  1892.— Decided  March  27,  1893.] 

In  the  proceedings  taken  under  the  act  of  Aiiffiust  11,  1888  (25  Stat.,  pp.  400,  411, 
c.  860),  to  condemn  Lock  and  Dam  No.  7  of  the  Monongahela  Navigation  ('orapany, 
that  company  is  entitled,  under  the  proviuions  of  the  fifth  amendment  of  the  Con- 
stitution, to  recover  compensation  from  the  United  States  for  the  taking  of  the 
franchise  to  exact  tolls,  as  well  as  for  the  value  of  the  tangible  property  taken. 

The  assertion  by  Congress  of  its  purpose  to  take  the  property  which  that  company 
had  constructed  in  the  Monongahela  River  by  authority  of  the  State  of  Pennsyl- 
vania, did  not  destroy  the  francliise  granted  to  the  company  by  the  State.     •    »     * 

The  judgment,  therefore,  will  bo  reversed,  and  the  case  remanded  with  instruc- 
tions to  grant  a  new  trial. 

The  act  of  August  11, 1888,  excludes  the  consideration  of  the  ftan- 
chise  and  no  further  proceeding  could  be  had  under  that  act.  The  river 
and  harbor  act  of  August  17, 1894,  and  the  joint  resolution  of  March  2, 
1895,  provide  for  ascertaining  "  the  sum  of  money  necessary  to  acquire 
by  purchase  the  locks  and  dams  on  the  Monongahela  River,  in  Penn- 
sylvania, belonging  to  the  Monongahela  Navigation  Company,  as  a 
whole  and  separately,  and  also  to  take  testimony  as  to  the  value  of  the 
said  improvements  and  the  commercial  importance  of  free  navigation 
.  of  said  river,    •    •    ♦    to  the  end  that  Congress  may  determine  as  to 
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the  expediency  of  making  the  navigation  of  said  river  free  from  toUs.'^ 
The  Monongahela  Navigation  Company  having  declined  to  sell  their 
property  (see  Ex.  Doc.  No.  249,  Fifty-third  Congress,  third  session),  it 
can  not  be  purchased.  The  testimony  required  to  be  submitted  to  Con- 
gress has  been  requested  from  all  parties  interested,  and  mast,  under 
the  terms  of  the  joint  resolution  of  Afarch  2, 1895,  be  taken  before  Sep- 
tember 30, 1895. 

Money  sUttenient 

July  1, 1894,  balance  unexpended , $161,^1.77 

July  1, 1895,  balance  unexpended 161,83Li7 


D  D  4. 

PURCHASE  OF  LOCK  AND  DAM  KO.  6,  MONONGAHELA  RIVER. 

An  appropriation  of  $162,000  was  made  by  river  and  harbor  act  of 
September  19,  1890,  for  a(!quisition  of  this  structure  from  the  Mononga 
hela  Navigation  Company,  and  one  of  $5,000  for  cost  of  condeinnatiou 
after  title  to  Lock  and  Dam  No.  7  shall  have  been  acquired  by  the 
United  States.  As  the  latter  has  not  yet  been  obtained,  no  stex>8  have 
been  taken  toward  negotiating  for  Lock  and  Dam  No.  G. 

Money  statement. 

J  nly  1, 1894,  balance  unexpcudeil $167, 000. 00 

J  nly  1, 1895,  balance  nnexpended 167, 000.  OO 


DD5. 

IMPROVEMENT  OF  CHEAT  RIVER,  WEST  VIRGINIA. 

The  river  and  harbor  act  of  September  J  9, 1890,  contained  an  appro- 
priation of  $13,000  for  the  improvement  of  Cheat  Eiver.  This  is  the 
only  appropriation  ever  made  for  this  river. 

The  object  of  the  improvement  was  to  make  the  river  navigable  for 
loose  logs,  so  as  to  bring  out  the  immense  supplies  of  timber  found  on 
the  Cheat  liiver  and  its  tributaries.  In  its  natural  condition  it  was 
impossible  to  bring  down  rafts,  and  a  large  percentage  of  the  loose  logs 
was  stranded  among  the  rocks. 

The  rough  part  of  the  river  commences  about  3  miles  below  ^wles> 
burg  and  terminates  at  Beaver  Hole,  10  miles  above  the  mouth,  where 
the  river  emerges  from  Laurel  liidge.  The  total  length  of  difficult 
river  is  30  miles.  The  original  project  for  the  improvement  of  the  river 
was  the  removal  of  such  rock  obstructions  as  interfered  with  the  free 
passage  of  logs  on  a  0  or  8  foot  stage  of  water.  At  the  suggestion  of 
lumbermen  and  others  interested  in  the  improvement  of  tliis  river, 
an  additional  project  was  ado])ted  of  making  a  low-water  channel  from 
near  liowlesburg  down  the  river,  in  which  logs  could  be  floated  on  a 
rise  of  from  2  to  3  feet.  The  improvement  was  completed  so  far  as  the 
funds  available  permitted  in  1892,  since  which  time  no  work  has  been 
done.  The  channel  has  been  greatly  improved,  and  is  now  in  fair  con- 
dition between  Kowlesburg  and  Green  Island,  a  distance  of  20^  mile& 

An  additional  sum  could  be  advantageously  expended  in  reuiovini: 
more  rock  from  tlie  (channel.  Between  Pringle  Run  and  Green  Island 
3,000  cubic  yards  of  rock,  mostly  in  the  low-water  channel,  and  between 
Green  Island  and  Forge  Island  7,000  cubic  yards  of  rock  could  be  thus 
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*emoved.  Guide  cribs  should  also  be  constructed  at  the  heads  of  .some 
ow  bars  to  keep  logs  in  the  channel. 

For  the  excavation  of  rock  and  construction  of  cribs  the  sum  of 
^20,000  could  be  expended  to  advantage. 

This  work  has  been  under  tlie  immediate  supervision  of  Mr.  Philip 
jlolay,  assistant  engineer. 

[Extract  from  ropoit  of  Mr.  Philip  Golay.] 

No  work  was  done  on  Cheat  River,  West  Virginia,  by  the  United  States  during  the 
iscal  year  ending  June  30,  1895,  as  the  appropriation  for  improving  this  river  was 
exhausted  in  January,  1892. 

Since  the  suspension  of  operations  by  the  United  States  in  1892,  Dewing  &  Sons, 
who  are  engaged  in  the  lumber  business  and  have  miUs  at  Point  Marion,  Pa.,  have 
3xpended  ^,^)0  in  additional  improvements  between  (Sreen  Island  and  the  mouth  of 
the  river.  During  and  prior  to  operations  by  the  Govemmen  t  the  same  firm  expended 
^2,800  at  various  places  between  Howiesburg  and  the  mouth,  making  a  total  of  $6,000 
dxpended  by  them  in  improving  this  river.  Their  work  consisted  in  blasting  and 
leveling  down  rock  obstructions,  and  in  removing  from  the  banks  between  high-water 
lines  overhanginfiT  trees,  brush,  etc.,  that  were  an  obstruction  to  rafting.  The  firm 
has  aided  materially  in  the  improvement  of  the  river,  as  they  are  experienced  in 
handling  timber  in  the  stream  and  well  understand  where  improvements  are  most 
needed. 

The  sum  of  $20,000  could  yet  be  advantageously  expended,  blasting  and  leveling 
down  rock  obstructions  and  constructing  guide  cribs  at  the  heads  of  low  bars  to  keep 
logs  in  the  channel. 

Motley  statement. 

July  1,  1894,  balance  unexpended $6, 36 

June  30,  1895,  amount  expended  during  fiscal  year 3. 20 

July  1,  1895,  balance  unexpended 3.16 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897    20, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Timber  product  of  Cheat  River  for  year  ending  December  SI,  1S94. 


Month. 


Received 

by  mills  at 

mouth  of 

river. 


February  . 

AprU 

May 

November. 
December . 


Feet,B.M. 

990,906 

1,153,002 

2, 123, 508 

22.002 

723, 768 


Feet^B.M.  Fe€t,B.M. 


Total I    5,013,336 


Passed  on 

to  points 

below. 


Total. 


49,548 
57,648 
106, 176 
1,098 
36,186 


250,656 


1.040,544 

1,210,650 

2,229,744 

23,100 

759,954 


5,263,992 


Timber  product  of  Cheat  River  for  twenty  years  ending  December  SI,  1894, 


Year. 

Received 

by  mills  at 

mouth  of 

river. 

Passed  on 

to  points 

below. 

Feet^B.M. 
68,166 
37,836 
34,770 
37,332 
46,668 
85,002 
76.668 
85.668 
183,336 
108,168 

Total. 

1 

Tear. 

RcHM'ived 

by  mil U  at 

month  of 

river. 

Passed  on 

to  poiDts 

below. 

Total. 

1875 

Feet^B.M. 
204,498 
112, 302 
104,298 
112,  002 
139,998 
255,000 
229,998 
256,998 
660,002 
324,498 

FeetB.M. 
272,  Wi 
150,138 
139,068 
149,334 
186,666 
840,002 
306,666 
842,666 
733,338 
432,666 

1885  ... 

Feet,B.M. 
3,324,498 
2,716,500 
3,621,498 
2, 167. 500 
3. 375, 000 
2. 244, 702 
7,986,060 
7,835.730 
3, 899.  262 
5, 013, 3:w 

Feet,B.M. 

1,108,164 
905,502 

1, 207. 164 
722,502 

1, 125,  000 
748,236 
399, 30G 
391,788 
116, 964 
250,650 

Feet,B.M. 

4, 432, 662 
3, 622, 002 

1876 

1886 '.'.. 

1877 

1887       

4,  828, 062 
2  890  002 

1878., 

1888 

1879 

!  1889 

4,600.000 
2, 992, 938 

1880 

1  1890 

1881 

!  1891 

8  385  366 

1882 

1892 

8  227  518 

1883 

1893 

4,016,226 

1884 

1894 

6, 263, 992 
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D  D6. 

IMPROVEMENT  OF  ALLEGHENY  RIVER^  PENNSYLVANIA. 

The  following  is  a  statement  of  the  amount  and  date  of  all  appropria- 
tions for  tbis  river: 

March  3,  1879 $10,000 

June  14, 1880 20,000 

March  3,  1881 25,000 

August  2,  1882 15,000 

July  5, 1884 35,000 

August  5,  1886 30,000 

August  II,  1888 25,000 

September  19, 1890 20,000 

July  13, 1892 ^,000 

August  17,  1894 12.500 

Total 217,500 

The  original  condition  of  the  Allegheny  Eiver  as  to  depth,  width,  and 
navigability  ran  not  be  definitely  stated  from  existing  records,  both  the 
low  water  and  the  elevation  of  the  river  bed  being  variable.  The  ap- 
proved project  for  the  improvement  of  the  river  is  the  removal  of  obstruc- 
tions from  the  channel  and  the  construction  of  low  dams  to  close  doable 
channels,  and  of  dikes  to  confine  the  waterway  where  the  river  is  too 
wide.    Much  benefit  to  navigation  has  resulted. 

During  the  past  fiscal  year  Dike  No.  1,  at  Cowanshannock,  was  com- 
pleted, and  repairs  made  to  dam  and  abutment  at  Tiouesta  of  iujaries 
caused  by  heavy  scour  at  that  place.  Obstructions  were  removed  from 
the  channel  aggregating  6,045  tons  of  rock  and  72  snags.  The  dikes 
proposed  at  Cowanshannock  being  somewhat  novel  in  design,  it  was 
thought  best  during  the  past  working  season  to  construct  only  one  of 
these  and  subject  it  to  a  practical  test  of  the  winter  ice.  It  has  not  yet 
been  possible  to  make  a  critical  examination  of  this  dike,  but  it  is  be- 
lieved that  it  has  sustained  no  serious  injury,  and  the  other  dike  of  a 
similar  type  planned  for  the  same  locality  will  be  put  in  as  soon  as  a 
good  working  stage  of  the  river  permits. 

This  work  has  been  under  the  immediate  supervision  of  Mr.  J.  W. 
Arras,  assistant  engineer. 

[Extract  from  report  of  Mr.  J.  W.  A^rras.] 

At  the  beginning  of  the  year  the  only  work  of  improvement  nnder  way  was  thai 
at  Cowanshannock,  48  miles  above  Pittsburg,  on  which  operations  were  suspended 
at  the  close  of  the  working  season  of  1893.  Other  work  under  contemplation  was 
the  removal  of  obstructions  from  the  navigable  channel  below  Tionesta. 

New  works, — When  work  was  suspended  at  Cowanshannock  the  riprap  stone  dam 
between  the  bar  and  right  bank  had  been  complet<ed;  and  the  timberwork  of  Dike 
No.  1.  opposite  the  ripple  at  the  month  of  Cowanshannock  Creek,  about  Anished  in 
accordance  with  the  plan  approved  and  a  portion  of  the  stone  filling  put  in  placeu 
The  piles  and  timber  for  Dike  No.  2,  located  2,000  feet  l>elow  Dike  No.  1,  had  also 
been  procured,  and  were  stored  on  the  bank  at  its  location.  The  unfinished  work 
sustained  practically  no  injury  during  the  period  of  suspension.  On  July  13  thi« 
work  was  resumed  under  the  immediate  supervision  of  Mr.  I.  V.  Hoag,  jr.,  assistant 
engineer.  To  add  to  the  stability  of  the  dike  the  timber  work,  which  originally 
began  at  a  distance  of  about  230  feet  from  the  bank,  was  extended  back  to  the  bank. 
The  interior  was  then  filled  with  rubble  stone  to  tin;  required  elevation  and  the  snr* 
face  paved  to  the  depth  of  1.5  feet  with  hammer-dressed  stone.  No  rises  occurred  to 
interrupt  the  progress  of  the  work  until  September  23,  when  the  dike  was  practicaUy 
finished.  At  that  time  the  water  rose  to  the  height  of  1 1  feet  above  low  water.  Atlor 
the  rise  it  was  discovered  that  considerable  sconr  had  taken  place  around  the  dike- 
head  at  the  outer  end,  the  depth  in  some  places  being  from  8  to  10  feet.  This  aoonr 
caused  a  slight  undermining  of  a  part  of  the  dikehead,  endangering  some  of  the 
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paving,  and  in  order  to  permit  of  its  proper  repair,  as  well  as  to  prevent  a  future 
Tccurreuce  of  the  scour,  brush  mattresses  were  constructed  and  sunk  to  the  bottom  . 
with  beaw  riprap  stone.  The  entire  work  was  completed  early  in  the  month  of 
October.  The  length  of  the  dike,  oxclnsive  of  the  dikehead  50  feet  long  across  the 
outer  end,  is  525  feet,  its  width  at  base  24  feet,  and  height  for  a  distance  of  260  feet 
from  the  outer  end  4  feet  above  low  water.  From  a  point  260  feet  from  the  outer 
end  the  structure  rises  3  inches  per  100  feet  to  the  bank. 

Dike  No.  2  was  not  bnilt,  and  the  material  remaining  for  its  construction  was  per- 
mitted to  remain  stored  on  the  bank. 

This  series  of  works  was  designed  to  improve  the  low-watiT  channel  by  causing 
deposits  along  the  right  shore  and  concentrating  the  flow  of  water  within  a  limited 
space  on  the  shoals.  Sufticient  time  hi^  hardly  eLapsed  to  judge  of  its  ultimate 
etfecton  the  river  bed,  nevertheless  favorable  reports  have  been  received  from  navi- 
gators as  to  the  benefits  already  derive<1. 

Repairs  to  existing  works. — Heavy  scour  caused  a  slight  undermining  of  the  dam  at 
Tionesta,  and  of  the  abutment  at  the  left  bank.  The  necessary  repairs  were  made 
with  the  expenditure  of  20  cubic  yards  of  heavy  stone  and  40  cubic  yards  of  gravel. 
Removal  of  obstructions, — On  October  1  two  parties,  equipped  with  the  necessary 
tools  and  appliances,  began  the  removal  of  rock  and  other  obstructions  from  the 
channel  of  the  river  between  Tionesta  and  Pittsburg.  Owing  to  high  v^ater  and  the 
lateness  of  the  seiison  only  a  small  amount  of  worK  was  accomplished  when  a  sus- 
pension of  operations  was  necessary.  Mr.  Hoag  reports  6,645  tons  of  rock  and  72 
snags  removed. 

jOondition  of  existing  works  on  July  i,  1895. — Information  has  been  received  that  the 
log  chute  on  the  Corydon  Dam,  the  abutments  of  the  dams  at  Pithole  and  Tionesta, 
and  the  dam  at  Nicholsons  Island  have  suffered  injury  during  the  past  winter,  but 
to  what  extent  is  not  definitely  known,  since  no  exauiinations  have  yet  been  made. 
As  far  as  heard  from  all  other  works  are  in  good  condition. 

Occupancy  of  or  injury  to  public  works. — No  information  has  been  received  that  any 
structures  or  works  of  any  kind  on  the  Allegheny  River,  belonging  to  the  United 
States,  have  hoeu  used,  occupied,  or  injured  by  anyone. 

Bridges. — It  is  not  known  that  any  changes  have  been  made  in  any  of  the  bridges 
over  the  Allegheny  River  during  the  past  year. 

Structures  and  operations  interfering  with  navigation. —  The  Corydon  mill  dam  in 
which  a  gap  270  i^et  wide  existed  at  the  beginning  of  the  year,  which  entirely 
blockaded  navigation  at  that  point,  was  repaired  by  the  owners,  relieving  navigation. 
A  complaint  was  received  that  the  sand  diggers  belonging  to  the  Pittsburg  Plate 
Glass  Company  were  obstructing  navigation  in  the  vicinity  of  the  company's  facto- 
ries at  Ford  City,  40  njiles  above  Pittsburg,  by  depositing  Jar^e  quantities  of  gravel 
in  the  channel.  A  thorough  investigation  wais  made,  and  it  was  found  that  all 
gravel  excavated  by  the  diggers  was  placed  in  dump  scows  and  deposited  in  deep 
water  out  of  the  way  of  navigation,  and  that  navigation  is  not  being  obstructed. 

Money  atatemeni, 

July  1,1894,  balance  unexpended $14,212.48 

Amount  appropriated  by  act  of  August  17,  1894 12,500.00 

26,712.48 
June  30,  1895,  amount  expended  during  fiscal  year 7, 133. 06 

July  1, 1895,  balance  unexpended 19,579.42 

July  1, 1895,  outstanding  liabilities 17. 12 

July  1, 1895,  balance  available 19,562.30 


(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897    25, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  9, 1893. 
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COMMERCIAL  STATISTICS. 


The  information  collected  by  this  office  for  the  calendar  year  1892  is  siibmittedr 
with  letter  from  the  Chamber  of  Commerce  of  Pittsburg,  which  explains  the  diflScoHy 
of  collecting  accurate  statistics.  The  exhibit  is  a  fair  annual  average  of  preMot 
freight  movement  on  the  Allegheny  River : 


Articles. 


Bar! 

Barrels 

Boat  bottonm 

Brace  polrs 

Cattle  and  horses 

Check  poiits 

Coal 

Fire  clay 

Gas  pipe 

Geseral  freight.. 

Gravel 

Hay 


Qaantitlos. 


Ton*. 

4.860 

3.215 

900 

28,656 

688 

286 

1,205 

195 

3.120 

450 

1.928 

10. 332 

300 


Articles. 


QuaDtiliea. 


Lath  

Manure 

Nitroglycerin 

Plica 

Pit  pnstH 

KoQgh  lumber 

Sand 

Shingles 

StAves 

Stone 

Timber , 

Total..., 


Toms, 

57S 

8,32S 

1 

4,113 

5.437 

64,009 

409 

5S 

18.579 

104,013 


354. 8M 


Pasaciigcrs  carried  4.627. 

In  addition  to  the  above,  the  following  statement  of  the  principal  oommercial 
movements  in  the  Allegheny  Harbor  at  Pittsburg  is  given : 


Articles. 

Quantities. 

Articles. 

QnanUtiea. 

Brick 

Tons. 

400 

415.449 

98.424 

246,632 

18,605 

2.580 

35,450 

4,700 

Manure 

Twu. 
10.780 

Cars,  loaded 

Railroad  tiea 

9  ^^ 

Cars,  empty 

Sand 

103,261 
060 

Coal 

Staves • 

Gas  pipe 

Vegetables 

1,2M 

General  freicrht 

Total 

Gravel 

953.400 

Lumber , 

Passengers  carried,  27,000. 

The  timber  and  most  of  the  lumber  transported  on  the  Allegheny  River  is  rafted 
at  headquarters  and  floated  to  its  destination.  The  rafts  vary  in  size  from  50  feet  by 
400  feet  above  the  Tioncsta  to  70  feet  by  400  feet  below  it,  and  draw  from  1.5  feet  to 
3  feet  of  water.  The  remaining  portion  of  the  lumber  and  nearly  all  other  timber 
products,  such  as  shingles,  lath,  poles,  posts,  bark,  etc.,  are  ti*ansported  to  down- 
river points  in  the  boat  bottoms  which  are  manufactured  in  the  Tionesta  and  Clarion 
val  leys.  About  800  of  these  bottoms  are  annually  built  and  ran  out  of  the  Allegheny. 
Tlieyare  26  feet  by  176  feet  and  draw  from  8  inches  when  emptj'  to  16  to  20  inches 
when  loaded.  Their  carrying  capacity  is  140  tons.  There  are  also  mnnnfactured 
annually  in  the  Tionesta  Valley  90  coal  barges,  abont  one-half  the  nnmber  annually 
required  by  the  Pittsburg  coal  trade.  All  minerals  and  materials  other  than  timbc^ 
products  are  generally  transported  in  guypers  and  flats  drawing  from  1.5  to  4  feet 
and  having  a  carrying  capacity  of  from  75  to  200  tons.  These  guypers  and  flata  are 
usually  towed  by  small  boats.  The  stenmboat  Nellie  Iludaon  Ab.  5,  running  in  the 
packet  trade  between  Pittsburg  and  Kittanning,  a  distance  of  45  miles,  has  a  tonnage 
of  200. 

Chamber  of  Commerck  of  Pittsburg, 

PiitshHrg,  Pa.,  July  IS,  I$94, 

Dear  Sir  :  Your  request  for  information  relating  to  the  commerce  of  the  Allegheny 
River,  directed  to^the  Chamber  of  Commerce,  was  referred  to  me  by  the  river  and 
harbor  committee,  and  speaking  for  that  committee,  I  l)og  leave  to  reply  aa  follows: 

There  are  no  ofticials  charged  with  the  duty  of  collecting  the  records  of  business 
done  upon  our  rivers,  and  especially  in  the  case  of  the  Alleglieny  River  it  is  difficult 
to  obtain  accurate  reports  of  the  extent  and  value  of  its  commerce.  The  printed 
statements  which  you  inclose,  giving  details  of  certain  articles  of  commerce  trans- 
ported on  this  river,  1  am  satisfied,  after  some  inquiry,  includes  all  of  the  leading  com- 
modities, but  the  quantity  of  some  of  them  will  vary  greatly  in  different  years;  bat 
upon  the  whole  the  statistics  furnished  by  yonrself,  I  believe,  are  reasonably  correct 
in  the  sum  totals  for  an  average  year. 

The  business  of  953,000  tons  for  the  Allegheny  Harbor,  which  at  present  is  only  to 
be  considered  that  portion  made  permanently  navigable  by  back  water  from  the 
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Davis  iBland  Dam,  in  the  Ohio,  yriW  no  doubt  be  vastly  increased  in  the  near  futore 
following  the  completion  of  the  Herr  iBland  Dam,  wbicli  will  extend  navigation  to 
Qumerons  industrial  establishments  situated  above  the  influence  of  the  Davis  Island 
Dam. 

The  undeveloped  resources  of  the  Allegheny  Valley,  in  the  opinion  of  the  Chamber 
Df  Commerce,  amply  warrant  an  extension  of  the  slaokwater  a  considerable  distance 
tip  the  river.  Some  of  these  resources  of  coal  and  building  stone  never  can  be  prop- 
erly developed  without  the  extension  to  them  of  cheaper  means  of  transportation. 

In  past  years  the  Chamber  of  Commerce  has  urged  upon  Congress  more  liberal 
appropriations  for  tbe  improvement  of  the  navig:ation  of  this  great  river.  Its  show- 
ing of  fully  1,000,000  tons  of  freight  per  annum  in  its  natural  unimproved  condition 
should  be  enough  to  induce  the  mith  that  a  liberal  expenditure  here  would  be  fully 
warranted  by  the  results  to  be  secured.  The  improvement  of  this  river  should  not 
be  regarded  as  a  local  matter,  for  the  products  of  tbe  Allegheny  Valley  are  shipped, 
to  the  value  of  millions  of  dollars  annually,  to  the  Western  and  Southern  States. 
Very  respectfully,  yours, 

John  F.  Dravo, 
Chairman  River  and  JTarhar  Committee. 

Capt.  R.  L.  HoxiE, 

U.  S,  Engineer, 


Bridges  over  Allegheny  Biver  between  Pitteburg,  Pa,,  and  Olean,  N.  T. 


Name. 


Onion 

Sixth  8treet 

(forth  Side  (Sevei^lb  st.) 

Ninth  street , 

PittHburg,  Fort  Wayne 

and  Chicago  B.  R. 
Sixteenth  street 

Thirtieth  street 

Pi  ttsbnrg  Junction  R.  R. 

(Thirty-third  street). 
Porty -third  street 

I>harpeburg  (Rntler  st.) . 
Preeport(  vV  est  Pennsyl- 
vania R.R.). 

K  ittanning 

[irady's  Bend 

Parker 

Poxburg 

Emienton 

liigRock 

b'ranklin 

311  City 

)il  City  (Relief) 

MlCity 

iUegheny  Valley  R.  R. . , 

f  ioneata 

[lickory 

ridionte 

^Philadelphia  and  Erie 
R.R. 

(V^arren 

^^estem  New  York  snd 
Pennsylvania  R.  R. 

jladeRun 

>reat  Bend  (Western 
New  York  and  Penn- 
sylvania R.R.). 


Dis- 
tance 
above 
month. 


MUet. 
0 

.5 
.6 

.7 
.9 

1.3 

2.4 

2.65 

3.4 

5.3 
20.6 

44.0 
60.5 
83.1 


89.6 
122 
123.1 
130.2 
130.3 
130.4 
180.6 
150.6 
157.3 


165.3 
187.1 


187.7 
188.1 


180.0 
107.7 


Kind. 


Highway 
....do.... 


....do.... 
Railroad. 

Highway 

....do.... 

Railroad. 

Highway 

....do.... 
Railroad. 


Highway' 

'.VaI'.V. 

Railroad 

and 
highway. 
Highway 

do  ... 

do  ... 

....do 

...do.... 
...do  .... 
Railroad . 
Highway 
Railroad 

and 
highway. 
HighwaY 
Ridlroacl . 

Highway 
RJlroafl. 

Highway 
Railroad. 


Superstmcture. 


Wooden  trnssed    arch 

(Burr). 
Iron  bowstring  truss. . . 
Stiffened  suspension 

iron  bars. 

Snb-Pratt  truss 

Iron  lattice  truss 

Wooden   trnssed    arch 

(Burr). 
Iron  truss,  continuous 

girder. 

Open  iron  truss 

Wooden   trussed   arch 
(Burr). 

Open  iron  truss 

do 

Iron  bowstring  girder. . 

Open  iron  trass 

Iron  bowstring  ginler . . 
Wooden    Howe    truss, 
decked. 

Open  iron  truss 

wooden  truss 

Wood  and  iron  truss . . . 
Suspension  wire  cables. 

Iron  tross 

Open  iron  truss 

Wooden  trussed  nrch . . 
Iron  bowstring  girder . 
Wooden  Howe  truss. . . 


Suspension  wire  cable.. 
Covered  wooden  truss  . . 

Suspension  wire  cable . . 
Iron  truss 


Total 
length. 


Wooden  Howe  truss. 
....do 


Feet. 
1.060 

1.036 
1,080 

1.044 
1,167 

840 

760 

841.4 

080 

005 
795 

000 
750 
700 
530.7 


456 
700 
711 
700 
rf30 
1,100 
450 
435 
646 


536 
450 


452 
526 


568 
634 


in 

OB  a  A 

ill 


Feet. 
212 


445 


200 
152 

210 

302 

5210.3 
>250 

244 

181 
185 

180 
200 
107 
176.0 


2  I  228 


175 
176 
500 
325 
200 
150 
120 
161.5 


266 
150 


452 
175 


142 
15&5 


-I 

w 


Feet. 
35.1 


84.8 

34 
35.3 

33 

37.5 

Ul 

37 

38 
47.3 

32,7 
36.2 
34.5 
35.3 


36.6 

27 

31.5 

41 

31.0 

36.6 

20 

25.5 

23.2 


27.8 
18.6 


24.4 

18 


20.2 
23.1 


1803 
1884 


1802 


1884 


1887 


1885 
1885 


1883 
1870 


*1885 


1880 


1882 
1882 


*  Rebuilt. 
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Bridges  over  Allegheny  River  between  PUtehurg,  Pa.,  and  Olean,  N.  Y. — Continaed. 


Name. 


Dis. 
tance 
Hbove 
month. 


Onoville 

Quaker  Bridge 

KedHoase 

West  Salamnnca. 


"Weateni  New  York  and 
Pennsylvania  K.  R. 

Salamanca 

South  Carrollton 


Milet 

212.4 

218.2 

224 

230 

231.1 

231.8 
237.8 


TnnaCreek 239.9 

Erie  Railroad  (Bradford  240. 3 

Branch). 

Baffalo.  Rocliester  and  240.3 

Pittsburg  R.  R. 

Allegheny 250.6 

Western  New  York  and  j  251. 3 

Pennsylvania  R.  R.        I 

Do 253.7 

Olean 255 


Kind. 


Hii 


ighway 

..!do!;]; 

...do.... 

Railroad . 

Highway 
Railroad. 

and 
highway. 
Highway 
Railroad. 

...do.... 

Highwav 
Railroad. 

...do.... 
Highway 


SoperstmctnTe. 


Suspension  wire  cable . . . 

Wooden  queen  truss 

Open  iron  truss 

Open  iron  truss,  para- 
bolic channel  span. 
Wooden  Howe  truss 


Iron  parabolic  truss. . 
Wooaentrnsa 


Open  iron  tmss . 
do 


.do. 


Iron  bowstring  girder. . . 
Wooden  Howe  truss 

Wood  and  iron  truss — 
Iron  truss 


Total 
length. 


Feet. 
505 
300 
375 
013 

394 

400 


£"' ^  ®«- 

I  ©  *  c 
"S  I  0  ^  ao 

{?5    o 


274 

192  '  1 

203    !  1 

I 

400    ,  4 

820  2 


240 


Feit. 

82 

75 
125 
15t 

146 

1331 
84 


137 
192 


203 


100 
164.5 


171 
60 


Si. 

n 


Feet. 
13.1 
17.5 
18. 1     »  IBBl 


1884 


17 

19.6 

18S3 

15 
17 

1883 
*18S8 

17 
12.4 

1885 

1» 

14.1 

1883 

19.4 
17.4 

iic 

19.5 
16.5 

I88S 

♦Rebuilt 
Bridges  authoi'ized  and  not  completed. 


Name. 


Dis- 
tance 
above 
mouth. 


Tarontnm. . . 
Creighton... 
Kensington . 


Milet. 
20 
20.4 
20.3 


Kind. 


Superstructure.'  j^"^ 


Highway 

do  ... 

do... 


Iron  tmss. 

do 

do 


Feet. 

051 

1.100 

1,200 


Num- 
ber of 
spans. 


Channel  tt^j^* 

span  Heigbt 

between  -fcT 

centers  "*^ 


of  piers. 


water. 


Feet.     , 
306 


311 


FbO. 


4i 
4» 
45 


Name. 


Tarentum ... 
Creighton... 
Kensington. 


Date  of  issue 
of  charter  or 
approval  of 

act  of 
Congress. 


Mar.  7, 1893 


Date  of  ap- 
pi-oval  or 
plans  by  Sec- 
retary of 
War. 


July  10, 1893 
Feb.  27, 1894 
Apr.  28, 1894 


Date  of  commenoement 

of  work  prescribed  bv 

charter  or  by  act  of^ 

Congress. 


2  years  from  date  of 
charter.* 


Date  of  oompletisn 

of  work   prescribed 

by  charter  or  by  act 

of  Coiigx«8s. 


>  5  yeari  thereafter. 


^  Company  chartered  by  State  of  Pennsylvania. 


D  D  7. 

DAM  AT  HERR  ISLAND,  ALLEGHENY  RIVER,  NEAR  PITTSBURG, 

PENNSYLVANIA. 

The  following  is  a  statement  of  the  amount  and  date  of  all  appropri- 
ations for  this  work : 

Aiignat  5,1886 $37.50) 

August  11,  1888 35,000 

September  19,  1890 35,000 

July  13,1892 40,000 

August  17,  1894 40,000 

Total 187,500 
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The  object  of  this  dam  is  to  begin  a  system  of  slack-water  naviga- 
tion on  the  Allegheny  Eiver  and  enlarge  the  harbor  room  at  Pittsburg 
to  the  extent  of  the  pool  formed  by  the  dam. 

The  original  project  was  for  a  fixed  dam,  but  in  compliance  with  the 
request  of  the  authorities  of  Pittsburg  and  Allegheny  City  the  Secre- 
tary of  War  has  ordered  that  the  dam  at  Herr  Island  be  made  a  mov- 
able one.  This  change  in  design  necessitated  a  corresponding  change 
in  the  estimated  cost  of  the  work.  The  estimated  cost  of  the  work 
under  the  plans  approved  July  10  1894,  is  $600,000. 

Delay  was  caused  by  suits  brought  by  the  riparian  owners,  but  a 
change  of  location,  so  that  a  waterway  for  landings,  55  feet  in  width, 
is  left  between  the  inner  wall  of  the  lock  and  the  river  bank,  satisfied 
the  riparian  owners  and  their  opposition  was  withdrawn.  The  land 
necessary  for  the  lock  and  dam  has  been  acquired  and  all  legal  ques- 
tions as  to  damages  to  adjoining  property  settled. 

Prior  to  June  30, 1894,  the  cofferdam  inclosing  the  site  of  the  lock 
was  completed  and  the  greater  part  of  the  necessary  plant  for  the  con- 
struction of  the  lock  and  dam  purchased  and  received  at  the  work. 
The  pumping  out  of  the  cofferdam  would  have  been  attempted  but  for 
defects  in  the  pumping  engine  which  developed  under  steam  pressure. 
Temporary  buildings  were  completed  for  shops,  storehouses,  and  oflBce. 
A  well  122  feet  deep  was  put  down  and  equipped  with  a  pump  for  fur- 
nishing drinking  water  to  the  men.  Plans  for  the  lock  and  dam  were 
formulated  in  conformity  with  the  conclusions  of  the  Board  appointed 
by  Special  Orders  No.  20,  headquarters  Corps  of  Engineers,  April  24, 
1894,  and  estimates  completed. 

The  treacherous  character  of  the  river  bottom  and  the  contraction  of 
the  waterway  by  encroachments  upon  either  side  have  made  it  a  matter 
of  some  difficulty  to  maintain  a  cofferdam  at  this  point  during  high 
water.  Extensive  repairs  had  been  required  because  of  injury  sustained 
by  the  cofferdam  upon  the  occasion  of  two  floods  during  the  winter  of 
1893-94.  It  was  desirable  that  work  should  be  vigorously  pushed  for 
this  reason. 

During  the  past  fiscal  year,  the  plans  for  this  work  were  approved 
July  10, 1894,  and  the  pumping  out  of  the  cofferdam  commenced  July 
7,  1894.  The  result  is  shown  in  the  following  extract  from  the  project 
submitted  under  modified  plan  of  August  27, 1894: 

llie  modification  of  plan  is  necessitated  by  the  failure  of  the  cofferdam.  In  my 
last  report  of  operations  I  have  described  in  detail  the  first  attempt  to  pamp  out  the 
cofi^erdam,  and  under  the  head  of  probable  operations  for  next  month  have  indicated 
the  steps  that  would  be  taken  for  an  exhaustive  trial.  The  second  attempt  to  pump 
out  was  made  with  a  plant  consisting  of  three  12-inch  centrifugal  pumps,  one  14-incLi 
horizontal  acting  pump,  and  one  10-inch  horizontal  acting  pump,  witn  ample  boiler 
capacity  to  furnish  all  the  steam  required  to  the  engines. 

it  was  found  that  the  full  capacity  of  two  12-inch  centrifugal  pumps  was  neces- 
sary to  carry  off  the  leakage  after  the  water  surface  had  been  lowered  about  7  feet 
onl^,  the  bottom  being  about  10  feet  below  Davis  Island  Pool.  I^eakage  through  the 
cofterdam  was  comparatively  insignificant,  although*  it  waH  evident  that  the  pud- 
dling material  was  not  of  the  best  quality.  The  principal  inflow  of  water  came 
apparently  from  beneath  the  dam,  and  the  entire  area  of  the  bottom  within  theinclo- 
Bure  gave  evidence  of  the  boiling  up  of  springs.  The  inflow  was  not  restricted  to 
any  particular  locality,  but  occurred  throughout  the  entire  length  of  the  cofferdam. 
One  large  leak  near  the  northwest  comer  of  the  dam  and  on  the  river  face,  rising 
apparently  from  a  point  in  the  bottom  about  4  feet  inside  the  dam,  having  been 
located  early  in  the  operations,  an  attempt  was  made  to  suppress  it;  clay  and  gravel 
were  thrown  over  on  the  river  side  of  the  dam  until  the  summit  of  the  deposit  reached 
the  level  of  the  water  outside,  the  slope  bein^  probably  one-third.  When  the  first 
load  of  clay  was  thrown  in,  immediately  opposite  the  point  where  the  water  emerged 
inside  the  dam,  the  clay  reappeared  almost  iminediately  with  the  inflow  of  water, 
showing  that  it  had  reached  tne  source  of  the  inflow.    After  several  hoars'  work  the 
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leak  was  practically  closed,  but  soon  afterwards  reopened^  and  althoagh  aboat  150 
cubic  yards  of  similar  material  was  afterwards  damped  upon  the  same  spot  the  inflow 
contin  iied  to  increase.  It  was  evident  from  this  that  the  source  of  supply  waa  farther 
out  from  the  dam  than  the  slope  of  this  deposited  material  could  reach ;  in  other 
words,  that  the  whole  bottom  is  permeable.  Similar  streams  flowed  in  at  many 
points,  and  the  bubbling  aip  of  springs  remote  from  the  side  of  the  cofferdam 
throughout  the  bottom,  as  well  as  the  inflow  from  the  porous  bank  of  the  riTer,  was 
almost  universal. 

Since  this  condition  of  afl'airs  is  found  when  the  water  surface  has  been  lowered 
only  7  feet  below  Davis  Island  Pool,  and  the  excavation  must  be  carried  down  to  a 
depth  of  20  feet  below  the  Davis  island  Pool,  and  the  pumps  at  least  2  feet  lower, 
no  further  or  more  exhaustive  experiment  with  this  dam  is  necessary  to  demonstrate 
the  impracticability  of  making;  use  of  it  for  laying  the  foundations  of  the  lock. 
Sheet  piling  around  the  exterior  of  the  coflerdam  might  still  be  tried,  but  in  my 
judgment  would  prove  a  failure  and  only  delay  still  further  and  add  further  unnec- 
essary expenditure  to  this  much  delayed*  work.  The  area  inclosed  by  the  cofferdam 
is  about  600  feet  long  by  200  feet  wide,  embracing  about  3  acres  of  river  bottom. 

A  deposit  of  sand  and  gravel  overlies  the  rock  at  this  site|  having  a  thickness  of 
about  :i5  feet,  the  rock  being  45  feet  below  the  pool  level  of  Davis  Island  Dam. 
This  deposit  has  been  worked  for  a  great  many  years  by  sand  diggers  to  proenre 
sand  and  gravel,  the  operation  resulting  in  eliminating  the  sand  and  fine  gravel  and 
leaving  the  largo  stones  and  coarse  gravel  in  place.  To  some  extent  the  river  may 
renew  the  fine  material,  but  jt  would  rather  be  superposed,  and  the  result  can  not 
fail  to  be  to  render  this  deposit  far  more  permeable  to  water — probably  to  establi-nh 
channels  of  easy  flow  through  the  mass  of  the  deposit.  This  work  has  been  carried 
on  to  a  depth  of  about  28  feet  below  Davis  Island  Pool  level,  the  best  material  being 
obtained  at  the  greatest  depth. 

In  sinking  a  well  inside  the  river  bank  at  the  site  of  the  lock,  at  a  point  where  a 
fill  had  been  made  over  the  original  river-bed  deposit,  a  boring  was  obtained  through 
this  deposit  where  it  had  probably  never  been  disturbed,  llie  boring  showed  sand 
increasing  in  fineness  to  the  rock,  which  was  overlaid  by  a  stratum  of  quicksand. 
At  the  depth  of  30  feet  below  pool  level  this  sand  is  fine  enough  to  insure  a  fair  degree 
of  impermeability. 

There  is  evidence,  however,  of  an  underbed  flow  of  water  in  places  in  the  Alle- 
gheny River,  quite  iudependent  of  the  burrowing  of  sand  diggers,  and  of  very 
uifferent  water  from  that  which  flows  betwecu  the  banks  of  the  river.     »     »     » 

In  designing  the  foundations  of  the  Herr  Island  Lock  and  Dam,  I  have  proposed 
to  reach  the  undisturbed  deposit,  30  feet  l)elow  pool  level,  by  the  use  of  a  trip^  lap 
of  stout  oak  piling,  driven  below  the  excavation  for  the  foimdation  masonry,  and  I 
consider  it  indispensable  to  any  plan  of  constructioa  that  this  depth  should  be 
attained,  so  as  to  cut  off  the  underbed  flowbf  the  river,  through  the  open  drains  left 
by  the  sand  diggers.  The  use  of  a  coflerdam  is  impracticable  for  the  foundation,  and 
this  must  be  laid  under  water.  It  will  not  be  possible,  as  shown  by  experience  here, 
to  make  satisfactory  use  of  sheet  piling;  the  great  depth  of  water  will  add  toomueh 
to  the  great  difiiculty  of  driving  sheet  piling  satisfactorily,  under  ordinary  condi- 
tions, in  this  mixture  of  cobblestone,  bowlders,  and  graveL  For  this  reason  the 
masonry  itself  must  be  carried  down  to  the  depth  of  30  feet  below  pool  level.  If  an 
impermeable  horizontal  stratum  of  concrete,  covering  the  whole  area  of  lock  fonnda- 
tion,  be  put  down  at  this  level,  being  deposited  under  water  after  dredging  ont  the 
sand  and  gravel,  all  foundation  walls  may  be  started  from  this  stratum  and  built  np 
by  the  same  process  to  such  a  height  that  when  the  dredged  sand  and  gravel  is 
redeposited  to  this  height  upon  the  foundation  stratum  of  concrete  the  mass  will 
have  sufficient  weight  to  balance  the  head  of  water  to  which  it  mav  bo  subjected  for 
the  purpose  of  completing  the  work  from  this  point  within  a  coflerdam,  the  water 
being  pumped  out.  lliis  cofferdam  will  then  bo  contiguous  to  the  exterior  faee  of 
the  foundation  walls  of  the  lock— a  prolongation  above  water  of  the  masonry  cnp 
formed  by  these  walls  and  the  foundation  stratum  of  concrete.  After  pumping  ont 
there  can  be  no  i)ercolation  of  water  except  through  the  material  of  the  cofferdam. 

There  are  some  important  advantages  resulting  from  this  type  of  foundation. 
The  uncertainties  of  sheet  piling  are  replaced  by  the  known  qualities  of  masonry, 
resting  npon  a  foundation  bed  that  is  open  to  inspection.  In  the  first  design,  the 
expensive  concrete  floor  has  been  minimized  in  thickness  so  as  to  produce  a  ruptur- 
ing strain  under  possible  conditions  of  navigation,  and  to  prevent  the  pumping  ont 
of  the  lock  chamber  while  the  Herr  Island  Dam  is  up.  With  the  present  design 
there  is  no  rupturing  strain  on  the  floor,  and  the  lock  chamber  can  be  pumped  oot  at 
any  stage  of  water  that  the  lock  walls  will  keep  out. 

This  modified  plan  was  approved  September  6,  1894,  and  bids  for 
dredging  advertised  September  8, 1894;  opened  September  18, 1894: 
contract  awarded  to  the  Drake  &  Stratton  Oompany,  of  Pittsburg,  Pa^ 
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September  20, 1894.  Tbe  work  of  dredging  was  commenced  Septem- 
ber 26, 1894,  and  completed  on  November  19,  1894.  Tbe  driving  of 
piles  for  tbe  concrete  forms  was  tben  attempted,  witb  the  hope  that  an 
open  winter  might  i)ermit  the  laying  of  concrete.  To  this  end  prepara- 
tions were  made  for  preventing  the  freezing  of  the  concrete  and  con- 
tracts made  for  tbe  delivery  of  the  necessary  material.  Three  thousand 
barrels  of  cement  was  received  and  stored  and  41  piles  driven.  High 
water  compelled  the  discontinuance  of  work  on  December  27, 1894,  and 
tbe  winter  setting  in  soon  after  with  unusual  severity  compelled  the 
abandonment  of  any  further  attempt  until  the  following  season. 
During  the  winter  a  phenomenal  ice  gorge  forme<l  in  tbe  Allegheny 
Eiver  above  Pittsburg  and  large  masses  of  ice  passed  over  the  coffer- 
dam, entering  the  inclosure  and  filling  it  nearly  to  tbe  bottom.  This 
resulted  in  the  destruction  of  the  piles  which  had  been  driven,  but  was 
beneficial  in  an  unexpected  way.  The  dredging  out  the  site  for  the 
foundation  in  30  feet  of  water  had  resulted  in  such  a  thorough  washing 
of  the  material  removed  that  a  deposit  of  fiuid  mud  was  left  in  the  bot- 
tom measuring,  after  a  week  or  more  of  settlement,  about  2  feet  in 
depth.  It  was  not  possible  to  remove  this  with  tbe  dipper  dredge  and 
a  pumping  dredge  was  hastily  rigged  up  from  tbe  plant  on  hand,  but 
could  not  be  completed  before  tbe  winter  set  in.  When  work  was 
resumed  on  April  1, 1895,  it  was  found  that  tbe  scour  beneath  the  accu- 
mulated ice  had  removed  this  deposit  completely.  Tbe  ice  gorge  moved 
out  after  a  long  tbaw,  so  soft  and  rotten  that  no  harm  was  done,  though 
the  masses  were  in  some  cases  15  feet  in  thickness,  large  blocks  of  GOr 
8  feet  in  thickness  being  deposited  upon  the  top  of  tbo  cofferdam.  Fol- 
lowing this,  however,  and  just  before  the  resumption  of  operations,  a 
flood  in  the  Allegheny  undermined  and  emptied  about  150  feet  of  the 
river  wall  of  the  cofterdam,  carrying  the  material  into  the  excavation 
for  the  lock  foundation.  In  all,  4,738  cubic  yards  of  sand  and  gravel 
was  carried  into  the  excavation  by  the  winter  floods.  As  soon  as  the 
dredge  could  be  put  to  work.  May  9,  1895,  the  redredging  of  this 
material  was  commenced  and  completed  May  25,  1895.  Contrary  to 
expectations  no  deposit  of  mud  resulted,  and  tbe  work  of  driving  piles 
for  the  concrete  forms  was  commenced  as  soon  as  tbe  pile  driver  could 
be  gotten  into  position,  June  4,  1895.  Tbe  driving  of  ])iles  has  been 
completed,  and  the  completion  of  tbe  forms,  with  the  aid  of  divers,  is 
now  in  progress.  The  accompanying  sketches  show  tbe  general  features 
of  tbe  modified  plans  for  this  work  and  tbe  methods  of  construction 
adopted. 

Tbe  piles  are  first  driven,  being  weighted  at  tbe  lower  end  and  hung 
by  means  of  a  staple  in  the  center  of  the  head  from  the  leads  of  the 
pile  driver,  then  lowered  to  near  the  bottom  and  accurately  fixed  in 
position  by  intersecting  transit  lines.  After  tbe  driving  of  the  piles 
two  feet  of  each  projects  above  the  water  surface.  Tbey  are  first  accu- 
rately spaced  and  approximately  aligned  by  means  of  temporary  wale 
pieces  spiked  on  at  the  water  surface.  The  bottom  stringers  are  now 
atta<;hed  to  the  piles,  each  piece  being  4  by  6  inches  by  12  feet,  and 
having  three  9inch  spikes  in  each  pile.  The  upper  stringer  is  next  put 
in  place  as  a  stiffening  stringer.  It  consists  of  two  pieces  of  4  by  G 
incbes  by  20  feet,  one  of  which  is  placed  upon  the  inside  of  the  piles, 
with  the  G-inch  dimension  vertical,  the  other  upon  tbe  outside  of  the 
piles,  with  the  6-inch  dimension  horizontal.  They  are  bolted  together 
with  three  three-fourths-inch  iron  bolts.  These  are  framed  together  at 
the  surface  of  the  water,  then  lowered  to  position  and  the  nuts  set  up 
tight  by  a  diver,  who  sits  upon  a  platform  suspended  from  the  divers' 
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boat.    Each  pair  of  stringers  covers  three  piles,  and  the  series  overli^ 
one  another  at  each  third  pile.    From  this  stringer  is  suspended  the 
swinging  platform  by  means  of  which  the  middle  stringer  is  put  on. 
The  planking  is  vertical,  consisting  of  2  by  12  inches  by  20  feet  hemlock, 
and  is  put  on  by  two  divers  working  together,  one  at  the  bottom 
stringer  and  one  at  the  middle  stringer.    These  are  followed  up  by  a 
surface  party  with  a  "shotgun,^  by  means  of  which  the  planks  are 
nailed  to  the  upper  stringer  at  a  depth  of  9  feet  below  the  sarface. 
Last  of  all  the  final  alignment  is  perfected  by  shoring  up  from  the  outside 
of  the  form  those  piles  which  lean  outward  from  either  face  of  the  wall, 
and  introducing  spacers  to  separate  those  piles  which  lean  inward. 
These  spacers  are  8  feet  under  water,  and  their  position  is  indicated  by 
floats  which  rise  from  the  extremities  on  the  line  of  the  inner  and  outer 
planking.    Other  floats  of  a  similar  character  at  intervals  along  the  line 
of  the  planking  serve  to  indicate  its  position  after  the  piles  have  been  cut 
ofi',  and  to  indicate  any  change  which  may  ovamit  during  the  progress  of 
depositing  concrete.    All  piles  are  cut  off  7  feet  below  water,  so  that 
the  forms  may  not  be  disturbed  by  crane  boats  or  other  moving  objects 
during  the  process  of  depositing  concrete. 

This  work  has  been  under  the  immediate  supervision  of  Mr.  J.  W. 
AiTas  and  Mr.  I.  V.  Hoag,  jr.,  assistant  engineers. 

[Extract  from  rei>ort  of  Mr.  J.  W.  Arraa.] 

The  prevailing  conditions  during  the  year  were  exceptionally  favorable  for  the 
prosecution  of  this  work.  From  July  1, 1894,  until  the  end  of  the  working  aeaaoo, 
late  in  the  month  of  Decomher,  the  delays  due  to  high  water  aggregated  less  than 
one  week;  although  the  winter  was  a  severe  one,  yet  no  disastrous  freshets  or  ice 
gorges  occurred ;  and  after  the  usual  spring  freshets  had  subsided,  about  April  20, 
the  water  continued  at  a  favorable  stage  until  the  end  of  the  year. 

At  the  beginning  of  the  year  two  12-inch  vertical  centrifugal  pnmps,  and  one  14 
by  16  inch  engine  to  drive  them  had  been  set  and  everything  was  in  readineoa  for 
removing  the  water  from  the  cofi'erdam  inclosure.  On  J nly  7  the  pumps  were  started 
and  the  water  lowered  20  inches,  when,  it  being  apparent  that  the  engine  in  nse  had 
not  sufficient  power  to  drive  two  pnmpsat  their  full  capacity,  and  that  at  least  that 
number,  and  probably  more,  would  be  required  to  empty  the  inclosure,  owing  to 
heavy  leakage,  the  machinery  was  shut  down  and  the  second  engine  ordered.  This 
engine  arrived  from  Erie,  Pa.,  on  July  23,  and  a  few  days  later  had  been  set,  and  the 
lumping  plant  was  again  started.  When  the  water  had  been  lowered  38  inches  the 
eakage  counterbalanced  the  discharge  of  the  pumps,  and  they  were  again  stopped 
and  a  third  engine  and  pump  ordered.  On  August  7,  the  pnmp  was  received  and 
was  immediately  put  in  place.  The  engine,  however,  did  not  arrive  until  Aufpust  21. 
Two  days  later  the  three  12-inch  pumps  were  put  in  operation,  and  on  Augnst  2i  the 
Afonongahela  Navigation  Company's  plant,  consisting  of  one  18-inch  and  one  12-incli 
Blake  pumps,  was  added.  After  seven  hours  pumping  the  water  had  been  lowered 
7  feet,  and  below  the  reach  of  the  navigation  company's  pumps.  The  work  of  lov- 
eriug  the  Government's  pumps  was  then  begun,  and  after  two  days  endeavor  the 
water  in  the  inclosure  was  found  to  stand  8  feet  2  inches  below  the  level  of  the 
Davis  Island  Pool  on  the  outside. 

At  this  time  the  leakage  was  equal  to  the  discharge  of  two  12-inch  centrifngil 

?umps  at  their  full  capacity,  estimated  at  not  less  than  1,000,000  gallons  x>er  hoar, 
bu  thou  decided  to  abandon  the  idea  of  maintaining  a  dry  cofi'erdam  inclosaro  dar- 
ing the  construction  of  the  foundation  of  the  lock,  and  the  machinery  was  stopped 
and  the  inclosure  permitted  to  fill  with  water,  which  required  about  twenty-four 
hours.  The  greater  part  of  the  leakage  under  tne  dam  was  donbtless  due  to  the  pre- 
vious operations  of  sand  diggers  in  that  locality.  These  diggers  remove  the  matenii 
of  which  the  river  bod  is  composed  to  a  depth  of  nearly  30  feet,  and  after  screeninl 
out  the  sand  replace  the  coarse  material  into  the  excavations  from  which  it  was 
taken.  Such  being  the  condition  of  at  least  a  portion  of  the  river  bed  on  which  the 
cofferdam  was  erected,  and  no  attempt  having  been  made  to  shut  off  the  free  flow  </ 
water  through  the  coarse  material  by  driving  heavy  sheet  piling  around  the  stnio> 
tnre,  the  above  conclusion  is  deemed  a  reasonable  ono. 

After  the  abandonment  of  the  original  plans,  and  your  plan  for  building  the  foim- 
dation  of  the  look  under  water  had  been  determined  upon,  the  pumping  macbineiy 
was  dismantled  and  removed  to  the  storehouse,  and  on  September  7  a  50-foot  sectiea 
of  the  lower  end  wall  of  the  dam  was  removed  to  permit  of  the  passage  of  floating 
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craft  in  aud  out  of  the  inclosiire.  The  remoyal  of  the  material  for  the  lock  founda- 
tion was  let  to  the  Drake  &  Stratton  Company,  Limited,  of  Pittsburg,  who  on  Sep- 
tember 26  began  operations  with  one  dredge  on  the  excavation.  This  exoayation 
was,  approximately,  90  by  404  by  20  feet  deep,  exclnsive  of  the  slopes.  Fair  progress 
was  made,  but  in  order  to  hasten  the  work  a  second  dredge  was  put  to  work  on  Octo- 
ber 16.  On  November  19  this  work  was  completed,  the  depth  varying  from  29  to  31.5 
feet  below  the  level  of  the  Davis  Island  Pool,  and  the  slope  standing  at  about  1  foot 
vertical  on  li  feet  horizontal 

A  few  days  later  it  was  discovered  that  large  quantities  of  mud,  which  had  been 
carried  in  suspension  during  the  process  of  dredging,  had  settled  on  the  bottom  of 
the  excavation.  A  careful  examination  developed  the  fact  that  its  depth  varied  from 
a  few  inches  to  2^  feet,  the  entire  quantity  being  estimated  at  1,211  cubic  yards.  The 
quantity  of  material  excavated  by  the  dredges,  exclusive  of  the  space  occujiied  by 
the  mud,  was  38,178  cubic  yards. 

Upon  completion  of  the  excavation  steps  were  taken  to  put  in  place  the  piles  to 
which  to  attach  the  form  for  the  concrete  foundation.  Two  hundred  and  fourteen 
piles  40  feet  in  length  were  required.  To  enable  the  diver  to  set  the  piles  properly 
at  the  bottom,  a  stake  driver  was  constructed,  oonsistius  of  a  steel  foot  attached  to 
35  feet  of  3-inch  pipe,  on  which  was  run  a  circular  iron  nammer,  and  a  stake  2  by  4 
inches  by  5  feet,  properly  marked,  driven  near  the  location  of  each  pile  to  desig- 
nate its  position.  On  December  1  the  stakes  were  all  in  place,  and  all  was  m  read- 
iness for  the  driving  of  piles.  A  slight  rise  of  the  water,  however,  delayed  this  work 
until  December  21,  when  pperations  were  begun.  On  December  27,  when  40  piles 
had  been  driven,  the  severity  of  the  weather  caused  suspension  of  active  operations, 
which  continued  during  the  remainder  of  the  winter. 

On  January  7,  1^5,  the  first  break  of  the  ice  occurred,  accompanied  by  a  26-foot 
rise,  principally  Monongahela  water.  Although  some  difficulty  was  experienced  in 
protecting  the  plant  only  a  few  loose  piles  were  lost.  Subsequently  heavy  ice 
formed  in  the  cofferdam  inclosure,  and  when  the  ice  again  broke,  on  March  25,  all 
but  three  of  the  remaining  piles  were  either  broken  off  or  raised  by  the  water's 
action. 

No  further  damage  from  ice  being  anticipated,  preparations  for  the  immediate 
resumption  of  operations  were  made.  From  an  examination  of  the  bottom  of  the 
excavation  it  was  developed  that  considerable  deposits  of  sediment  had  formed  dur- 
ing the  winter.  This  condition  having  been  anticipated,  and  the  material  being 
loose  and  easily  handled,  a  pumping  dredge  had  been  constructed  of  a  cheap  open 
scow,  20  by  70  by  3  feet  gunwale,  on  which  were  installed  an  80-hor8epower  boiler,  a 
14  by  18  inch  engine,  <ind  a  12-inch  centrifugal  pump,  with  the  necessary  snction  and 
discharge  pipes.  On  April  10,  when  the  dredge  was  about  finished,  a  22-foot  freshet 
occurred  and  continued  for  several  days.  After  the  water  had  subsided  the  dredge 
was  put  in  operation,  but  the  clogging  of  the  discharge  pipe  with  cobbles  caused  so 
much  delay  that  the  plan  was  abandoned,  aud  on  May  9,  Drake  &  Stratton  Com- 
pany's dipper  dredge  was  again  set  to  work.  On  May  25  the  material  deposited 
during  the  winter  had  been  removed,  together  with  the  parts  of  the  piles  remaining 
in  the  excavation.  The  Jutte  &  Foley  Company,  to  whom  the  driving  of  the  piles 
had  been  let,  resumed  operations  on  June  4  and  completed  that  part  of  the  work  on 
June  22. 

When  sufficient  piles  were  in  place  the  construction  of  the  concrete  form  was 
begun.  An  attempt  was  made  to  attach  the  sheeting  to  the  piles  in  panels  to  be 
lowered  into  the  water  after  completion  on  the  surface.  These,  however,  proved  to 
be  unwieldy  under  water  and  the  plan  was  modified,  the  stringers  being  first 
attached  to  the  piles  ^nd  the  sheeting  fastened  thereto  afterwards.  On  this  work 
four  diving  parties  are  engaged,  and  at  the  close  of  the  year  about  two-thirds  of 
the  stringers  were  in  place. 

During  the  year  important  additions  to  the  construction  plant  have  also  been 
made.  A  contract  for  the  furnishing  of  cement  for  the  concrete  foundation  having 
been  let,  and  the  buildings  on  the  ground  not  affording  sufficient  storage  room,  three 
additional  buildings,  each  18  by  50  feet,  were  erected  after  the  lot  had  been  raised 
4  feet  above  its  former  level,  or  to  an  elevation  of  1  foot  above  extreme  hieh  water, 
to  avoid  any  danger  of  loss  to  the  contents  in  the  event  of  an  unusual  freshet. 
Two  thousand  cubic  yards  of  materhil  was  required  to  make  this  embankment,  all 
of  which  was  furnished  free  of  charge  to  the  United  States  by  contractors  and  man- 
ufacturers of  Pittsburg.  A  wooden  tank  of  100  barrels  capacity  for  storage  of 
water  for  use  in  mixing  concrete  was  erected  at  an  elevation  of  20  feet  above  the  lot 
level.  A  concrete  mixing  plant  consisting  of  two  cubical  mixers  of  1^  cubic  yards 
working  capacity  each  and  a  9  by  12  inch  vertical  engine  to  operate  them  was 
erected.  This  machinery  is  supported  by  a  pile  structure  so  situated  as  to  enable 
the  passage  of  small  scows  uutlerneath  for  the  conveyance  of  the  concrete  to  its 
final  place  in  the  foundation.  Over  the  iniser?  |9  built  a  series  of  bins  for  storage 
of  the  materials  composing  the  concrete. 


i 
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For  transporting  the  concrete  9  small  scows  8  by  20  feet  were  procured,  and  for 
lowering  it  to  place,  as  also  for  general  work,  a  larger  scow,  20  by  70  feet,  £tted  np 
as  a  crane  boat,  being  equipped  with  a  derrick  and  a  small  boiler  and  hoistin;^  eni^ine, 
was  provided.  Six  iron  tubs  specially  constructed  for  depositing  the  concrete  under 
water  were  secured,  as  were  also  as  many  plain  iron  tubs  for  handling  loose  mate- 
rials. An  iron  derri  ck  for  handling  materials  from  the  river,  railroad,  concrete  m  ixer, 
and  yard  was  erected  on  the  lot.  A  freight-receiving  platform  and  about  400  foet  of 
narrow-gauge  tramway,  with  the  necessary  turntables,  etc.,  for  conveying  materials 
in  the  yard,  were  constructed. 

The  valves,  16  in  number,  for  filling  and  emptying  the  look  were  secured.  Daring 
the  month  of  November  3,000  barrels  of  American  natural  hydraulic  cement,  to  be 
used  in  making  concrete  for  the  foundation  of  the  lock,  were  received  and  stored  in 
the  buildings  previously  erected  for  its  reception.  The  usual  tests  were  mafle  during 
the  winter.  The  furnishing  of  284  cubic  yards  of  stone  in  the  rough  for  the  heads  of 
the  lock  walls  and  for  the  miter  walls  was  let  to  Messrs.  Pattou  6l  Gibson,  of  Pitts- 
burg. 

The  cofferdam  for  the  lock,  which  was  erecte<l  in  1893,  withstood  the  second  win- 
ter's ice  and  freshets,  suffering  but  slight  ii^urjr.  During  the  rise  which  occurred 
in  April  the  outer  wall  near  the  head  undermined  owing  to  its  proximity  to  the 
excavation  for  the  outer-head  buttress  of  the  lock  and  800  cubic  yards  of  the  gravel 
filling  washed  out.  The  framework,  however,  remained  intact.  The  repair  of  this 
work  is  being  deferred  until  the  construction  of  the  lock  foundation  has  progressfid 
farther. 

A  very  careful  line  of  levels  was  established  between  the  Davis  Island  Dam,  about 
6  miles  below,  and  the  dam  at  Herr  Island. 

Money  statement. 

July  1, 1894,  balance  unexpended -w $78,742.59 

Amount  appropriated  by  act  of  August  17,  1894 40,000.00 

118,742.59 
Jane  30, 1895,  amonnt  expended  during  fiscal  year 38,333.78 

July  1, 1895,  balance  unexpended 80,408.81 

July  1,  1895,  outstanding  liabilities $6,766.16 

July  1, 1895,  amount  covered  by  uncompleted  contracts 18, 256. 85 

25,023.01 

July  1,1895,  balance  available 55,385.80 

[Amount  (estimated)  required  for  completion  of  eKi8tin||r  project 444. 500. 00 

I  Amountthatcanbeprofitably  expended  in  fiscal  3'earoudin^June30,1897  300, 000.00 
]  Submitted  in  compliance  with  requirements  of  sections  2  ot  the  river  and 
t     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  propoaaU  for  9ji60  net  ions,  more  or  less,  of  American  natural  kifdrauHc 
cement  received  in  response  to  advertisement  of  July  SI,  1894,  and  opened  hjf  Maj.  It.  L. 
Hoxie,  Corps  of  Engineers,  August  30^  IS94. 


No. 


Kame  and  addroBfl  of  bidder. 


The  Lawrence  Cement  Co.,  New  York, 
N.Y. 


B.  Wallia  &.  Co.,  Baltimore.  Md. 


The  Crown  Cement  Co.,  Bollaire,  Ohio. .. 
The  Globe  Cement  and  Lime  Co.,  Wheel- 
ing, W.  Vft. 

National  Cement  Co.,  Limited,  Pittsburg, 
Pa. 


Bid  for  cement. 


Per  100 
pounds. 


CenU. 

^2 

35 

t38 


Per 
barreL 


CmU. 


Per 

2.000 

pounds. 


Total. 


I    8.23 


^14,400.00 
15.750.00 
17,100.00 
14,535.00 

1112,397.50 

121, 214. 29 
10.446.43 
10. 125. 00 

i|15»436.00 
1118,517  50 


Brand  of  cement. 


Manhattan. 

Hofftanan. 

Cnmborlaod. 

Do. 

Do. 

Do. 


Cnmberlaad 
andPotomae. 


*  Keoommonded  for  acceptance. 

t  In  barrels. 

t  In  paper  sacks. 


j>  In  balk. 

It  In  cloth  sacks. 

II  Informal. 


ho 
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fstract  of  proposals  for  dredging  ahoni  GSyOOO  cubic  yards  in  the  Allegheny  River, 
received  in  response  to  advertisement  dated  September  8,  1804,  and  opened  by  MaJ,  It.  L, 
Hoxie,  Corps  of  Engineers,  September  18,  1894. 


Name  and  address  of  bidder. 


HuUngs  Bros.,  PitUbnrg,  Pa 

I  IronCity  Sand  Co.,  Pittsburg,  Pa...- 

Monongahela  and  Western  Co.,  Pittsburg,  Pa 

,  J.  K.  iTavIson  &  Bro.,  Pittsburg.  Pa , 

The  Drake  &  Stratton  Co.,  Limited,  Pittsburg,  Pa. 


Price  of 
dredginz, 
per  oubTc 
yard,  meas- 
ured in 
place. 


Centa. 
15 


W 


Totol. 


$10,017 
0,450 
0,387 
0.765 

*8,820 


*  Recommended  for  acceptance. 

\8tract  of  proposals  for  284  cubic  yards  of  stone  for  look  in  the  Allegheny  JRiver  at  Pitts- 
burg, received  in  response  to  advervisemenjt  dated  April  11,  1896,  and  opened  by  MaJ, 
B.  L.  Hoxie,  Corps  of  Engineers,  May  11,  1895. 


Name  and  address  of  bidder. 


Jutte  &  Foley  Co.,  Pittsburg,  Pa 

Casey  &  Sherwood.  Groton,  Conn 

A.  O.  Venable,  Atlanta,  Ga 

Jos.  Gianini,  Allegheny,  Pa 

Lawrence  L.  Wilson,  Ellwood  City,  Pa. 

Driver  &  Ranson,  Pittsburg,  Pa 

Patton  «fc  Gibson,  Pittsburg,  Pa 


Price 

per  cubic 

yard. 


$10.00 
10.08 
23,75 
6.50 
8.89 
0.48 
6.42 


*  Granite. 


t  Recommended  for  acceptance. 


List  of  contracts  in  force  during  the  fiscal  year  ending  June  SO,  1896, 


Total. 


$2,840.00 

*  5, 674. 32 

*  6, 745. 00 
1, 846. 00 
2, 524. 76 
2, 602. 32 

1 1,823. 28 


•I 


Name  of  contractor. 


For- 


, Entered  into.  I    Remarks. 


The  Lawrence  Cement  Co '  Cement '  Sept.  4, 1894 

The  Drake  k.  Stratton  Co.,  Limited Dredging ...  I  Oct.    6, 1804 

Patton  &  Gibson Stone June  6, 1896 


In  force. 
Do. 
Do. 


D  D8. 


iELIMINARY  EXAMINATION  OF  TIONESTA  RIVER  (CREEK),  PENNSYL- 
VANIA. 

[Printed  In  House  Ex.  Doc.  No.  81,  Fifty -thinl  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  I).  0.,  December  i,  1894. 
Sir  :  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
tted  September  18, 1894,  by  Capt.  R.  L.  Hoxie,  Corps  of  Engineers, 
the  results  of  a  preliminary  examination  of  Tionesta  River  (Creek), 
^nnsylvania,  made  to  comply  with  the  requirements  of  the  river  and 
irbor  act  of  August  17,  1894. 

It  is  the  opinion  of  Captain  Hoxie  that  Tionesta  Creek  is  worthy  of 
iprovement  by  the  General  Government,  but  Coh  O.  M.  Poe,  Corps 
Engineers,  the  division  engineer,  states  that  he  is  unable  to  concur 
Captain  Hoxie's  conclusions,  and  be  is,  therefore,  compelled  to  report 
L  adverse  opinion, 

BNa  05—162 
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Concurring  in  the  views  of  Colonel  Poe,  I  am  of  opinion  that  Tionest; 
Creek  is  not  worthy  of  improvement  by  the  GeuersJ  Govemment* 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casky, 
Brig.  Oen.y  Chief  of  Engineers 

Hon.  D.  S,  Lamont, 

Secretary  of  War, 


report  op  capt.  r.  l.  hoxie,  corps  of  engineers. 

United  States  Engineer  Officb, 

Pittsburg^  Pa.j  September  18, 1894. 

General:  In  compliance  with,  letter  from  Office  of  Chief  of  Engi- 
neers, dated  August  20, 1894, 1  have  the  honor  to  submit  rexK>rt  of  a 
preliminary  examination  of  Tionesta  Creek,  Pennsylvania. 

An  examination  of  this  stream,  with  a  view  to  ascertaining  probable 
cost  of  a  survey  and  project  for  improvement,  was  made  in  1882,  is 
accordance  with  the  requirements  of  the  river  and  harbor  act  approved 
August  2, 1882.  From  the  report  made  of  this  first  examination,  a& 
well  as  from  that  of  Mr.  I.  V.  Hoag,  jr.,  assistant  engineer,  traDsmitted 
herewith,  it  appears  that  Tionesta  Creek  is  a  waterway  of  considerable 
importance  to  the  country  which  it  drains.  The  output  of  lumber  and 
timber  from  this  section  of  country  is  annually  about  40,000,000  cubic 
feet,  and  it  has  been  estimated  that  this  rate  of  output  could  be  main- 
tained for  twenty-five  years. 

Since  the  date  of  the  first  examination,  which  did  not  result  in  any 
appropriation  for  the  benefit  of  this  stream,  parties  who  were  princi- 
pally interested  have  expended  a  considerable  sum  of  money  in  remov- 
ing some  of  the  obstructions  to  the  rafting  of  lumber  and  timber.  For 
detailed  information  attention  is  respectfully  invited  to  the  Beport  of 
Chief  of  Engineers  of  1884,  pages  1704-1707. 

No  survey  is  needed  and  no  further  examination.  A  project  with 
estimate  of  cost  can  be  prepared  from  the  data  now  on  hand.  In  my 
opinion  this  river  is  worthy  of  improvement  by  the  Oenend  Govern- 
ment, for  the  reasons  above  mentioneii. 

Very  respectfiilly,  R.  L.  Hoxie, 

Captain  of  Engineert. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A, 

(Through  Col.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer, 
Northwest  Division.) 

[Fifth  indorsement.] 

XJ.  S.  ENaiNEER  Office, 
Detroit^  Mieh.^  October  16, 1894. 
Eespectfully  forwarded  to  the  office  of  the  Chief  of  Engineers. 
From  these  papers,  together  with  those  referred  to,  it  appears  tbat 
the  navigation  of  Tionesta  Creek  is  confined  to  the  floating  of  rafts  of 
logs  and  sawed  lumber.    It  is  also  apparent  that  such  improvement  of 
the  creek  as  is  proposed  has  for  its  only  object  to  facilitate  the  move- 
ment of  rafts.    Any  improvement  having  in  view  uavigatiou  q(  boate 
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uld  only  be  made  at  a  cost  so  fax  beyond  any  possible  benefit  as  to 
eclude  it. 

The  interests  involved  are  so  purely  local,  and  the  -amelioration 
ught  is  so  strictly  confined  to  a  single  interest,  that  I  find  myself 
lable  to  concur  in  the  conclusion  herein  embodied,  that  Tionesta 
•eek  is  worthy  of  improvement  by  the  General  Government.  I  am 
erefore  compelled  to  report  an  adverse  opinion. 

O.  M.POE, 
Colonel,  Corps  of  Engineers,  etc., 
Division  Engineer,  Northwest  Division. 


REPORT  OF  MR.  I.  V.  HO  AG,  JR.,  ASSISTANT  KNGINEER. 

GosPORT,  Pa.,  Sepietfiber  7, 1894, 
Captain  :  In  compliance  with  your  instrnctions,  and  in  accordance  -with  river  and 
.rbor  bill  of  1894,  I  have  on  the  5th  instant  made  an  examination  of  Tioneeta 
'eek,  Pennsylvania,  and  find  the  facts  as  set  forth  in  report  of  my  previous  exami- 
tion  of  this  stream,  October,  1882,  Chief  of  Engineers'  Keport,  vol.  3, 1884,  p.  1704, 
bstantially  unchanged. 

Upon  proceeding  to  Tionesta  I  made  the  purpose  of  my  visit  known  to  some  repre- 
ntative  people  and  desired  to  know  the  object  of  this  examination,  and  from  them 
arued  that  the  initiative  of  this  inquiry  came  about  in  a  general  and  public  poti- 
on of  the  citizens  of  Tionesta  to  the  Hon.  0.  W.  Kribbs,  M.  C,  asking  for  some 
ten  tion  to  the  merits  of  Tionesta  Creek  during  the  consideration  of  the  pending 
ver  and  harbor  bill.  None  of  these  people  had  ever  seen  my  report  of  1882  on  this 
bject.  This  I  showed  to  them,  and  it  was  read  by  Messrs.  T.  D.  Collins,  James  Muse, 
A.  Randall.  Lyman  Cook,  and  others.  All  agreed  that  the  facts  were  impartially 
ven,  and  tnat  it  received  their  unqualified  indorsement,  and  that  all  they  would 
isire  would  be  to  have  that  report  revived  and  acted  upon. 

During  the  past  twelve  years  some  changes  have  occurred  here,  and  a  spirit  of 
'Ogress  is  apparent.  The  sawmills  have  kept  pace  with  all  improved  machinery 
id  plants  have  been  enlarged,  and  the  principal  operators  have  recently  united  in 
te  construction  of  a  stand ard-gauce  railroad,  connecting  with  the  Western  New 
>rk  and  Pennsylvania  Railroad  at  Hickory,  Pa.,  from  which  point  it  leaves  the  Alle- 
leny  River,  and  crossing  the  intervening  country,  enters  the  Tionesta  Valley  at  the 
outh  of  Rosa  Run.  12  luiles  from  the  mouth  of  Tionesta  Creek,  from  which  point 
follows  the  creek,  both  up  and  down  the  left  bank,  with  spur  branches  to  the  vari- 
16  mills.  The  total  present  length  of  this  road,  I  am  informed,  is  about  27  miles. 
I  went  by  horse  and  ouggy,  following  the  creek  from  its  mouth  to  Newton,  a  dis- 
nee  of  16  miles.  Above  tiiat  point  I  was  assured  that  absolutely  no  change  was  to 
>  recorded  from  my  previous  report.  At  very  many  points  along  the  route  trav- 
sed  frequent  masses  of  rock  could  be  removed  to  the  material  improvement  of 
bfer  navigation. 

Many  of  the  mill  owners  and  other  operators,  having  despaired  of  attention  by 
le  Government  to  their  repeated  requests,  have  at  various  times  recently  under- 
iken  at  their  own  expense  some  of  the  improvements  asked  for,  and  in  this  con- 
3Ction,  Panther  Rock,  referred  to  in  Report  of  1882,  was  in  1888  removed  by  T.  D. 
ollins  &  Co.  at  considerable  expense  to  themselves,  and  during  1893  Messrs.  Coi- 
ns, Darragh  &  Co.  expended  $194.50  in  removing  rock  obstructions  from  the  creek 
)tween  Nebraska  Mills  and  Tionesta,  a  distance  of  7  miles,  and  perhaps  the  best 
ridence  of  the  necessity  and  Justness  of  the  claim  of  Tionesta  Creek  to  some  con- 
deration,  the  fact  of  the  expense  incurred  by  the  people  themselves  in  the  attempt 
\  reduce  the  difficulties  of  navigation  may  be  sufficient  argument. 

*  «  *  «  «  *  « 

Very  respectfully,  your  obedient  servant, 

I.  V.  UoAG,  Jr.,  ABMtaut  Engineer. 

Capt.  K.  L.  HoxiE, 

Corps  of  EngineerSf  U,  JS,  A, 
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D  D  9. 

E8TABLISHHENT  OF  HARBOR  LINES  AT  PITTSBURG,  PENNSYLVANUu 
AND  ON  BOTH  SIDES  OF  THE  OHIO  RIVER  AS  FAR  DOWN  AS  DAVB 
ISLAND  DAM. 

Chamber  of  Commerce  of  Pittsbubg, 

Pittsburg^  Pa.^  December  8^  1890. 
Sir:  At  the  meeting  of  the  board  of  directors  of  the  Chamber  of 
Commerce  of  Pittsbarg  held  this  day,  the  annexed  report  of  the  com- 
mittee on  rivers  and  harbors  was  presented  and  unanimously  adopted. 
Very  respectfully  yours, 

G.  FOLLANSB£E, 

SuperinUndent 
Hon.  Redfield  Proctor, 

Secretary  of  War. 


RESOLUTION  OF  THE  CHAMBER  OF  COMMERCE  OF  PITTSBURG. 

Pittsburg,  Pa.,  December  5, 1890. 

Whereas  the  river  channels,  within  the  limits  of  the  United  StatM 
Oovernment  dam  at  Davis  Island  and  the  harbor  of  Pittsburg,  ve 
being  seriously  damaged  by  the  dumpiug  of  waste  material  firom  mills, 
furnaces^  and  other  sources;  and 

Whereas,  this  trespass  upon  river  rights  has  been  carried  to  such  an 
extent  that  hundreds  of  acres  of  former  waterways  have  been  filled  of 
by  railway  embankments  and  deposits  from  mills  and  other  souroes  of 
refuse,  and  the  places  so  filled  appropriated  for  personal  use  by  those 
thus  trespassing,  to  the  serious  detriment  of  river  interests,  increa«B|r 
peril  of  life  and  property  by  narrowing  and  obstructing  the  cbaBnel 
ways;  and 

Whereas,  by  this  long-continued  encroachment  upon  harbor  facilities, 
the  original  shore  lines  have  been  so  destroyed  as  to  render  it  qmtb 
impossible  for  the  officers  of  the  (rovemment  to  prevent  this  wutoa 
violation  of  navigable  rights;  and 

Whereas,  these  waterways  are  the  recognized  highways  of  trade  and 
travel  belonging  to  the  people,  and  ought  to  be  protected  from  seizore 
and  appropriation  by  the  few  for  private  use;  and 

Whereas,  the  present  Congress,  at  its  first  session,  empowered  the 
Secretary  of  War  to  have  harbor  lines  established  where  the  exeiaae 
of  such  authority  becomes  necessary  for  the  preservation  of  harboiB 
and  the  protection  of  navigable  waters  connected  therewith :  Thar^re 

Resolved  by  this  chamber^  That  we  do  most  earnestly  appeal  to  the 
Honorable  Secretary  of  War  to  enforce  such  measures  as  he  maytUok 
best  to  have  established,  at  an  early  day,  harbor  and  river  lioes  within 
the  limits  of  said  Government  dam  at  Davis  Island  and  the  harlwr  of 
Pittsburg  and  at  all  other  points  that  immediately  affect  the  navii^le 
waters  connected  with  this  city. 

From  the  minutes; 

[SEAL.]  G-.  FOLLANSBSS, 
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REPORT  OF  BOARD  OF  ENaiNEERS. 

United  States  Engineer  Office, 

GiTicinnatiy  OhiOy  January  22j  1895, 
G-ensral:  The  Board  of  Engineer  Officers  constituted  by  Special 
rders,  No.  87,  headquart-ers  Corps  of  Engineers,  December  20, 1890, 

amended  by  Special  Orders,  No.  3,  paragraph  11,  Adjutant-General's 
ffice,  January  6, 1892;  by  Special  Orders,  No.  50.  headquarters  Corps 

Engineers.  October  15, 1892,  and  by  Special  Orders,  No.  18,  para- 
uph  2,  headquarters  Corps  of  Eugiueers,  April  24, 1893,  to  consider 
id  rexK>rt  on  the  subject  of  harbor  lines  in  Pittsburg  Harbor  and  on 
>th  sides  of  the  Ohio  Biver  as  far  down  as  Davis  Island  Dam,  have 
e  honor  to  submit  the  following  report: 

At  the  outset  it  would  seem  proper  to  state  some  of  the  circumstances 
hich  have  caused  such  length  of  time  to  be  consumed  in  the  proper 
vestigation  of,  and  report  on,  what  has  been  found  to  be  a  very  Com- 
dex problem. 

It  was  assumed  that  a  fair  solution  of  the  problem  of  fixing  the  har- 
>r  lines  would  consider  the  wishes,  as  nearly  as  possible,  of  all  parties 
iterested  in  the  matter,  which  included  property  owners  on  the  banks 
id  river  interests.  This  of  course  necessitated  many  compromises,  as 
L  many  cases  interests  were  conflicting.  The  industries  lining  the 
ainks  of  what  is  called  the  harbor  of  Pittsburg,  at  the  present  day, 
re  of  national  importance.  Many  of  them,  involving  investments  of 
andreds  of  thousands  of  dollars,  are  built  on  made  ground,  far  within 
le  original  bed  of  the  river,  and  to  arbitrarily  set  back  the  bank 
nes  in  such  cases  might  cause  an  immense  loss  to  vested  interests. 
•n  the  other  hand,  the  continued  encroachments  in  the  bed  of  the 
ver  have  undoubtedly  increased  the  cost  and  danger  of  shipping  by 
ver,  particularly  at  high  stages  of  water,  and  changed  the  flow  of 
oods.  The  Pittsburg  coal-shipping  industry,  which  sends  its  coal  to 
larket  by  river,  is  the  greatest  in  the  country.  To  paralyze  this  is  to 
ijure  the  entire  Ohio  and  Lower  Mississippi  valleys. 

The  £oard,  therefore,  determined  that  it  would  be  necessary  to  eon- 
tmct  accurate  maps  on  a  large  scale,  based  on  accurate  surveys  of  each 
[ver  within  the  adopted  limits.  These  would  show  exactly  the  existing 
bate  of  afixiirs,  viz :  Height  of  bank  at  various  i>oints  above  low  water, 
ontonr  of  river,  and  location  of  all  existing  plants,  railroads,  and 
ridges.  The  total  length  surveyed  by  river  is  about  26  miles,  or  52 
liles  of  bank  line;  and,  to  secure  the  requisite  accuracy  in  the  field 
rork  and  platting  of  the  maps,  a  long  time  and  considerable  expendi- 
nre  of  money  was  needed.  Meantime  all  parties  concerned  were  to 
)ave  everything  in  statu  quo. 

Next  it  was  necessary  to  obtain  the  opinions  of  all  parties  concerned. 
Ls  might  be  expected  there  were  many,  and  from  the  mass  of  conflict- 
ng  claims  to  work  out  a  feasible  plan  has  required  a  great  deal  of 
tudy,  and  in  a  numb^  of  cases  it  was  found  advisable  to  change  lines 
Iter  they  had  been  laid  down.  In  addition  to  this,  but  one  member  of 
he  original  Board  still  remains  (it  having  been  necessary  to  change 
he  senior  member  once  and  the  junior  twice),  and  the  assistant  engi- 
leer  in  immediate  charge  of  the  work  was  seriously  ill  for  a  number  of 
nonths. 

HISTOEY. 

The  Board  first  met  in  open  session  at  Pittsburg  on  January  6, 1891, 
lie  three  members  at  that  time  being  Lieut.  Col.  W.  E.  Merrill,  M%j. 
X  W.  Lockwood,  and  Lieut.  0.  £.  Gillette,  Corps  of  Engineers. 
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After  a  preliminary  consideration  of  the  subject  the  Board  directed 
the  surveys  and  preparation  of  the  maps,  and  adjourned. 

The  surveys  and  maps  having  been  completed,  other  public  meetings 
were  held  at  Pittsburg  November  8  and  9,  and  December  20  and  21, 18!I3, 
the  membership  of  the  Board  being  the  same  as  at  present.  At  these 
meetings  all  parties  interested  were  requested  to  explain  by  drawings 
or  otherwise,  what  was  desired.  A  public  examination  of  the  bank 
lines  was  made  by  the  Board  December  21, 1893.  Eepresentatives  of 
the  Pittsburg  Goal  Exchange  and  of  the  leading  manufactaring  indus- 
tries and  railways  were  present  at  all  public  meetings,  and  presented 
their  views  both  orally  and  in  writing,  but  many  parties  interested  in 
the  subject  did  not  appear  at  these  meetings,  and  presented  their  claims 
afterwards. 

Subsequently  numerous  meetings  were  held  at  Oincinnati  for  discus- 
sion and  study,  in  order  to  obtain  a  satisfactory  solution  of  the  problen. 
A  detailed  description  of  the  facts  and  principles  which  guided  the 
Board  may  not  only  prove  valuable  for  future  reference,  bat  is  necessaiy 
to  properly  understand  its  conclusions  in  the  present  case. 

LIMITS  OF  HABBOB  LINKS. 

The  harbor  of  Pittsburg,  along  both -banks  of  which  the  lines  are  to 
be  established,  is  considered  to  extend  up  the  Monongahela  River  fitw 
its  mouth  to  the  city  limits  of  Pittsburg,  or  the  Homestead  Bridge: 
and  up  the  Allegheny  to  the  public  waterworks.  The  city  limits  of 
Pittsburg  extend  somewhat  higher  up  on  the  Allegheny  than  theae 
waterworks,  but  the  river  banks  are  practically  unoccupied  beyond, 
and  to  terminate  the  lines  there  appears  satisfactory  to  everyoDe.  On 
the  Ohio  the  lines  are  required  to  be  established,  on  both  sides,  as  £ir 
down  as  Davis  Island  Dam. 

LOCAL  OHABAOTEBISTICS. 

The  Allegheny  and  Monongahela  rivers,  which  unite  to  form  the(Miio 
at  Pittsburg,  rise  in  districte  widely  separated,  one  in  ceotraJ  New 
York,  and  the  other  in  southern  West  Virginia.  The  climate  and  other 
features  of  the  two  river  basins  dififer  materially,  and  the  resisting 
effects  at  Pittsburg  and  vicinity  are  extremely  variable.  The  mnoo* 
factories  and  railroads  occupy  a  strip  of  comparatively  low  gromid 
lining  the  river  banks  and  which  was  originally  only  a  few  hundred 
feet  wide.  Back  of  this,  on  both  sides  of  each  river,  rise  precipitous 
hills  from  300  to  600  feet  high.  The  Point  at  Pittsburg  was  probably 
at  an  early  day  low  ground,  subject  to  overflow  at  ordinary  stages. 
The  Allegheny  is  at  present  an  open  river,  but  within  the  limits  here 
considered  will  soon  be  converted  into  a  pool  at  low  water  by  the  con- 
struction of  a  dam  at  Herr  Island.  The  Monongahela  is  canalized  for 
a  considerable  distance.  Lock  No.  1  being  located  about  2  miles  abofe 
the  Point  Bridge.  Pool  water  below  is  maintained  by  the  Davis  Isliod 
movable  dam,  which  gives  about  +6  feet  on  the  Market  street  gaag(« 

ENCBOAOHMENTS. 

There  being  a  lack  of  good  sites  suitable  for  buildings  and  transpff- 
tation  facilities  along  the  rivers,  it  early  became  the  practice  to  gelrid 
of  the  refuse  of  mills  by  filling  up  the  low  bottoms  where  any  existid, 
and  afterwards  by  filling  the  river  bed  itself.    Loud  complaints  of  this 
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)roceeding  were  made  by  the  river  men,  and  resulted  in  the  establish- 
nent  by  the  State  of  Pennsylvania  in  1858  of  a  commission  to  fix  lines 
n  the  endeavor  to  keep  these  encroachments  within  bounds.  Little  or 
10  attention,  however,  seems  to  have  been  paid  to  these  old  State  lines. 
k.  comparison  of  the  maps  of  the  present  day  with  those  of  an  earlier 
late  shows  astonishing  encroachments  on  the  river  bed  made  by  enter- 
)rising  mannfactnrers  determined  to  increase  their  acreage,  and,  at  the 
tame  time,  dispose  of  their  refuse.  The  railroads,  also,  have  taken 
;heir  right  of  way  out  of  the  river  and  have  gradually  converted  their 
;restling  into  solid  ground.  Between  Sixth  and  Fifteenth  streets,  Pitts- 
)arg,  the  width  of  the  Monongahela  River  has  been  reduced  one-half; 
it  other  points  about  30  per  cent,  and  in  one  case  a  public  levee  has 
)een  occupied  and  entirely  destroyed,  the  filling  being  continued  out- 
ride, until  two  openings  between  piers  of  a  neighboring  bridge,  and 
through  which  the  river  at  low  water  always  passed,  have  been  per- 
nanently  closed.  Above  and  below  Lock  No.  1,  Monongahela  River, 
ihrough  which  all  the  coal  traffic  passes,  the  encroachments  have  almost 
entirely  closed  the  entrance  to  the  inner  and  larger  lock.  On  the  Ohio 
)he  encroachments  are  less  serious,  but  in  the  vicinity  of  the  Glass 
BEouse  Ripple  they  have  caused  a  great  deal  of  complaint. 

DEMANDS   OF   NAVIGATION   INTERESTS. 

In  general,  representatives  of  the  navigation  interests  stated  that  if 
^he  lines  were  located  so  as  to  prevent  future  filling,  and  certain 
extremely  bad  points  were  removed  they  would  be  satisfied;  but  they 
lemanded  that  the  indentations  of  the  bank  lines,  at  high  as  well  as 
ow  water,  should  be  preserved  as  far  as  possible,  on  the  ground  that 
:hey  were  absolutely  needed  as  harbors  for  the  handling  of  their  flats 
it  various  stages  of  the  river.  Property  owners  did  not  violently 
)bject  to  this  basis  of  compromise,  but  there  were  a  number  of  cases 
^here  a  still  further  filling  was  desired.  Where  it  was  deemed  abso- 
utely  necessary,  and  injury  to  navigation  would  not  result,  this  has 
3een  provided  for  in  the  location  of  the  lines. 

METHODS   PURSUED   IN  LOCATION   OF  LINES. 

After  giving  careful  consideration  to  all  conflicting  claims,  it  was  not 
lifficult  to  locate  the  lines  roughly  on  the  ground  as  it  exists.  But  this 
s  a  small  part  of  the  problem.  The  main  question  is  how  to  establish 
^he  bank  lines  so  that  they  shall  be  absolutely  fixed  for  all  time  and 
:heir  location  easily  found.  The  importance  of  this  matter  becomes 
evident  if  one  attempts  to  lay  down  the  old  State  lines  from  their  vague 
lescription. 

The  following  general  principles  governed  the  Board  in  their  conclu- 
nons  on  this  subject: 

First.  The  lines  should  be  plainly  and  simply  describable  in  order  to 
ivoid  legal  controversy.  This  permits  only  the  use  of  regular  plane 
ines  and  curves,  and  the  Board  decided  to  employ  none  except  those 
laving  straight  lines  or  circles  for  their  horizontal  projections. 

Second.  Not  merely  a  line  is  needed,  but  the  bank  slope  must  be 
lefined  up  to  at  least  ordinary  high-water  mark.  This  can  be  done  by 
3Stablishing  a  second  line  at  a  known  difference  of  elevation  from  the 
[irst,  or  by  assuming  a  bank  slope.  The  first  plan  was  used  by  the  old 
State  commission,  but  the  Board  decided  to  adopt  generally  the  second 
Ets  being  less  confusing  on  the  map.  The  slope  usually  assumed  is  that 
Df  one  on  three,  which  was  believed  to  be  safe  with  the  material  here 
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used  for  filling.  The  only  cases  of  the  use  of  two  lines  are  where  it  was 
deemed  best  to  vary  from  this  fixed  slope,  as  at  the  entrance  of  Loci 
^o.  1,  Monongahela  River,  and  at  pnblic  levees.  At  such  iM>ints  the 
slope  is  in  some  places  determined  by  two  lines,  shown  in  projection  on 
the  maps,  and  whose  difi'ereuce  of  elevation  is  assumed  to  be  20  leet. 

Third.  The  regulating  line,  in  order  that  its  relation  to  the  top  of 
existing  banks  may  be  clearly  understood  on  the  maps,  should  be, 
approximately,  in  a  water  surface  for  an  adopted  reading  on  some  well- 
established  gauge;  and  the  greatest  complication  of  all  arises  from  the 
fact  that  tliis  water  surface  can  not  be  assumed  as  horizontal^  and  any 
line  adopted  will  never  show  the  water  surface  for  a  given  gaage  read- 
ing but  once,  unless  the  same  conditions  are  repeated,  which  is  particQ- 
larly  unlikely  at  Pittsburg,  where  three  rivers  affect  the  result.  The 
gauge  adopted  by  the  Board  is  the  old  established  one,  in  the  Monon- 
gahela River  at  the  foot  of  Market  street,  Pittsburg,  its  zero  bein^ 
quoted  in  the  Signal  Bureau  reports,  as  696.986  feet  above  sea  level. 

Fourth.  What  water  surface  is  assumed  as  the  regcdating  line  is  of 
minor  importance,  but  there  are  advantages  in  taking  a  hi^h  stage 
rather  than  a  low  one.  By  so  doing  the  line  will  usually  be  out  of 
water  and  if  cross  dams  exist  in  the  river  they  may  be  considered  as 
drowned,  thus  allowing  the  use  of  a  single  gauge  for  the  entire  harbor. 
In  the  present  case,  if  a  low-water  line  were  adopted  it  would  necessi- 
tate the  use  of  two  gauges,  one  above  and  the  other  below  Dam  No.  1, 
Monongahela  Kivcr.  The  Board  therefore  assumed  throughout  a  refer- 
ence line  lying  as  nearly  as  possible  in  a  plane  tangent  to  the  water 
surface  when  the  Market-street  gauge  reads  +20  feet. 

Fifth.  To  continue  the  bank  slope  of  1  on  3  indefinitely  above  ordinary 
high  water  would  be  absurd  as  in  many  cases  this  would  cut  off  the 
tox)s  of  existing  buildings  and  prevent  building  on  the  slope.  The 
Board  therefore  conclude  to  carry  the  slope  only  up  to  the  20-foot  stage, 
ordinary  high  water,  the  top  of  the  slope  being  the  reference  line.  This 
stage  is  usually  not  much  exceeded  in  floods,  and  then  only  for  a  few 
days.  Any  slope  up  to  the  vertical  can  be  allowed  at  points  above  this 
limit. 

Sixth.  The  lines,  being  purely  imaginary,  must  be  located  and 
described  so  that  no  variation  is  possible;  and  a  mere  horizontal  pro- 
jection on  an  otlicial  map  is  not  sufficient.  Two  horizontal  coordinates 
and  one  vertical,  all  referring  to  fixed  origins,  are  absolutely  necessary. 

The  Board  adopted  for  their  horizontal  coordinates  a  system  of  off- 
sets from  secondary  base  lines,  which  last  could  be  located  from  certain 
fixed  ])rimary  bases  marked  by  x)ermanent  monuments. 

It  still  remained  necessary  to  obtain  the  vertical  coordinate.  As  pre- 
viously explained,  the  water  surfiice  adopted  represented  only  one  slope 
out  of  the  many  possible  for  a  given  gauge  reading  and,  to  be  known, 
its  elevation  above  a  fixed  plane  of  reference  should  be  given  at  differ- 
ent i>oints.  To  permit  the  use  of  the  water  surface  at  any  stage  by 
simply  allo\ving  for  the  difference  of  reading  on  the  adopted  gauge 
would  only  multiply  the  error,  for  it  would  not  merely  assume  that  a 
given  gauge  reading  always  corresponds  to  a  given  slope,  but  also  that 
the  river  rose  at  all  points  exactly  the  same  amount.  This  is  so  te 
from  the  truth  that  at  the  same  point,  at  different  times,  results  migbt 
be  obtained  differing  by  several  feet;  and  every  foot  in  elevation  metft 
3  feet  horizontally.  The  Board  was  therefore  forced  to  decide  that 
I)oints  of  the  reference  lines  should  be  connected  with  permanent  benc^ 
marks  in  the  rear,  and  these  last  with  each  other  and  with  the  Marked 
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stieet  gauge,  by  accurate  lines  of  level.  These  bench  marks  should 
be  on  permanent  monuments  available  for  the  use  of  neighboring 
proi>erty  owners  at  any  future  time. 

CONCLUSIONS. 

The  Board  would  therefore  recommend  that  the  continuous  black 
line,  shown  in  projection  along  each  shore  on  the  official  map,*  be 
^opted  as  fixing  the  limits  of  the  top  of  the  bank  slopes  in  Pittsburg 
Harbor  along  the  banks  of  the  Allegheny,  Monongahela,  and  Ohio 
rivers;  that  below  this  line  a  slope  of  1  on  3  be  adopted,  except  as 
liereinafter  noted,  this  slope  to  be  carried  to  the  bottom  of  the  river; 
bhat,  in  the  exceptional  cases  where  a  different  sloi)e  is  required,  an 
additional  outer  line  to  fix  the  plane  of  the  slopes,  and  shown  in  hori- 
sontal  projection  on  the  maps,  be  used,  its  reference  being  assumed  as 
20  feet  below  that  of  the  upper  or  main  harbor  lines;  that  within  the 
limits  named  and  in  front  of  the  adopted  slopes  no  obstacle  to  the  free 
How  of  the  water  be  permitted. 

If  the  lines  as  laid  down  by  the  Board  are  approved,  it  is  recom- 
nended  that  the  Board  be  authorized  to  have  the  necessary  surveys 
nade  and  monuments  placed  to  mark  base  lines  to  which  the  harbor 
lines  may  be  referred,  and  an  additional  sheet  or  sheets  will  be  added 
x>  the  maps  with  necessary  descriptions. 

BespectfuUy  submitted. 

Amos  Stickney, 

Lietit,  CoL  of  Engineers, 

D.    W.   LOCKWOOD, 

Major  of  Engineers. 
H.  E.  Waterman, 

First  Lieut,  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers  J  U.  8.  A. 

[First  indoriiement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
January  26^  1893. 

Respectfully  submitted  to  the  Secretary  of  War. 

The  subject  of  the  establishment  of  harbor  lines  for  Pittsburg  Har- 
K)r,  and  for  both  sides  of  the  Ohio  liiver  as  far  down  as  Davis  Island 
Dam,  has  been  under  consideration  by  a  Board  of  Engineer  Officers 
rince  December  20, 1890.  The  delay  in  making  report  has  been  due  to 
^he  complex  nature  of  the  problem  of  fixing  upon  lines  that  would  aa 
lear  as  possible  meet  the  wishes  of  all  parties  interested  in  the  matter. 
Donflicting  interests  necessitated  many  compromises,  involving  a  great 
leal  of  study  and  a  number  of  changes  after  lines  had  been  agreed 
ipou. 

The  Board  has  been  careful  and  thorough  in  its  consideration  of  the 
mbject  and  submits  the  within  report  with  a  drawing,*  in  21  sheets,  to 
Behich  attention  is  respectfully  invited.    The  Board  recommends: 

That  the  continuons  black  lines,  shown  in  projection  along  each  shore  on  the 
>fflcial  maps,  be  adopted  as  fixing  the  limits  of  the  top  of  the  bank  slopes  in  Pitts- 
)nrg  Harbor,  alon^  the  banks  of  the  Allegheny,  Monongahela,  and  Ohio  rivers ;  that 
3elow  this  line  a  slope  of  1  on  3  be  <idopte<l,  except  as  hereinafter  noted,  this  slope 


•  Omitted. 


2426      REPORT  OP   THE   CmEP  OP  ENGINEERS,  XT.  S.  ARMY. 

to  be  carried  to  the  bottom  of  the  river;  that,  in  the  exceptional  cases,  wbflni 
clifferent  slope  is  required,  an  additional  outer  line  to  fix  the  plane  of  the  slopm, 
and  shown  in  horizontal  projection  on  the  maps,  be  used,  its  reference  betn^assamed 
as  20  feet  below  that  of  the  npper  or  main  harbor  line ;  that  within  the  limits  named 
and  in  front  of  the  adopted  slopes  no  obstacle  to  the  free  flow  of  the  water  be 
permitted. 

The  Board  farther  recommends  that,  if  the  lines  are  approved, 
aathority  be  given  to  have  the  necessary  surveys  made  and  monuments 
placed  to  mark  base  lines  to  which  the  harbor  lines  may  be  referred. 

I  concar  in  the  views  of  the  Board  and  recommend  that  the  lines  as 
laid  down  by  the  Board  be  approved,  and  that  the  Secretary  place  his 
approval  both  upon  this  report  and  upon  the  title  sheet  of  the  drawing. 

Thos.  Lincoln  Casey, 
Brig.  Oen.y  Chief  of  JSngineen. 

[Second  indonement  ] 

Wab  Department,  January  29, 1S95, 
Approved  as  recommended  by  the  Chief  of  Engineers. 

Daniel  8.  Lamoht, 

Secretary  of  TTdf. 
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.  IMPROVEMENT  OF  FALLS  OF  OHIO  RIVER,  OF  WABASH  RIVER,  INDIANA 
AND  ILLINOIS,  AND  OF  WHITE  RIVER,  INDIANA. 


REPORT  OF  CAPT,  JAMES  O,  WARREN,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1896,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE   WORKS, 


IMPROVRMKNTS. 


1.  Falls  of  the  Ohio  River,  at  Lonisyille,  |  3.  Operating  and  care  of  Lonisville  and 

Ky.  Portland  Cana],  Kentncky. 

2.  Indiana   Chnte,    Falls    of    the    Ohio     4.  Wabash  River,  Indiana  and  Illinois. 

River.  ,  5.  White  River,  Indiana. 


United  States  Engineer  Office, 

Louisville^  Ky.j  July  5, 1895. 
General:  I  have  the  honor  to  transmit  herewith  annual  reports 
concerning  the  works  under  my  charge  for  the  fiscal  year  ending  June 
30, 1896. 

Very  respectfully,  your  obedient  servant, 

J.  G.  Warrbn, 
Captain^  Corps  of  Engineers. 
Brig.  Gen.  Wm.  P.  Craighill, 

Chief  of  Engineers^  U.  8.  A. 


£  £  I. 


IMPROVEMENT  OF  THE  FALLS  OF  THE   OHIO  RIVER  AT   LOUISVILLE, 

KENTUCKY. 

This  work  is  located  at  the  eastern  or  upper  end  of  the  Louisville 
and  Portland  Canal  and  was  commenced  under  a  project  submitted 
by  Lieut.  Col.  William  E.  Merrill,  Corps  of  Engineers,  in  1883.  This 
was  slightly  modified  in  1885,  and  again  January  31, 1890,  when  the 
present  project,  submitted  by  Major  fnow  Lieutenant-Colonel)  Stickney 
and  revised  by  a  Board  of  Engineer  Officers  convened  for  that  purpose, 
was  approved. 

The  object  of  the  improvement  is  to  provide  suitable  space  for  traffic, 
and  where  tows  may  be  properly  arranged  or  made  up  preparatory  to 
entering  or  leaving  the  canal. 
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The  project  provides  for  wideuing  the  canal  on  its  iiortberly  side, 
beginning  at  a  ]>oint  725  feet  below  the  Fourteenth  Street  Railroad 
Bridge,  where  the  width  of  the  canal  is  abruptly  increased  from  dO  feec 
to  210  feet;  this  latter  width  is  gradually  increased  through  a  clistanoe 
of  nearly  2,800  feet  to  325  feet  at  the  liead  of  the  canal  proi^er,  where 
the  enlargement  is  expanded  into  a  capacious  basin  1,200  feet  wide  and 
practically  parallel  to  the  Kentucky  shore.  This  basin  will  bo  limited 
at  its  westerly  end  by  a  bear-trap  structure  extending  northward  firom 
the  head  of  the  new  north  wall  for  a  distance  of  800  feet.  From  the 
north  end  of  this  structure  and  extending  to  the  south  abutment  of  the 
middle  chute  opening  of  the  cross  dam  a  concrete  dam  1,720  feet  long 
will  mark  the  northerly  limits  of  the  basin. 

The  work  to  be  done  under  the  original  project  and  its  subsequent 
modification  and  revision  embraces  the  following  estimated  quantides: 

Earth  excavation cubic  yards..  283,78L31 

LooBo  rock  excavation do 13,  G81.d6 

Solid  rock  excavation do 316, 397. 02 

Old  river  wall  excavation do 21,753.39 

Mason vy  new  north  wall do 16;  120. 30 

Masonry  new  south  wall do 3, 100 

Old  canal  wall — 3,550  linear  feet  to  be  removed do 7, 500 

Slope  revetment,  south  side  of  canal do 2, 300 

Concrete  dam— 1,720  linear  feet do 4,822.50 

Guiding  dike  to  be  removed : linear  feet. .  1, 800 

Cross  dam  to  be  removed do 1, 030 

Bear-trap  structures do 800 

Cribs  along  north  line  of  excavation 4 

Of  the  above  the  followiug  tabular  statement  shows  what  has  been 
accomplished  and  that  remaining  to  be  done  June  30, 1895: 


Items. 


I  Aocomplisfaed 

to  June  80, 
I  1895. 


be  done  JmM 
M,  10S. 


Earth  exoavation cnblo  yards . 

Loose  rock do. . . 

Solid  rock do... 

River  wall,  removal  of do. . . 

Masonry  new  north  wall do. . . 

Masonry  new  south  wall do . . . 

Old  north  wall,  removal  of linear  feet . 

Slope  revetment cubic  yards. 

Concrete  dam do... 

Guiding  dike,  removal  of lineur  feet. 

Cross  clam,  removal  of do.  - . 

Bear-trap  structures do. . . 

Cribs,  north  line  of  excavation number. 


254, 123. 31 
13,681.80 

180,245.11 
21,763.39 
14,710 


29.  C8 

'iaafisln 


3,200 


40 


1,4M3I 
9,101 
350 
2.991 
*  4. 822.  SI 
1.701 


*  Kqnal  to  1,720  linear  feet 

At  the  beginning  of  the  fiscal  year  the  very  small  balance  of  avail- 
able funds  to  the  credit  of  this  Avork  precluded  any  active  operations 
until  the  appropriation  of  August  17, 1894,  became  available.  It  was 
decided  to  apply  these  funds  to  completing  the  gaps  in  the  masonry  <rf 
the  new  north  wall  above  the  railroad  bridge;  removing  the  old  canal 
wall  on  the  south  side  of  the  enlargement;  building  a  temporary  crib 
dam  750  feet  long  between  the  lower  end  of  the  guiding  dike  and  bead 
of  the  new  wall,  whereby  that  portion  of  the  work  south  of  these 
structures  could  be  thrown  open  to  traffic;  and  such  excavation  wmt 
as  it  might  be  practicable  to  accomplish. 

This  plan  having  received  the  approval  of  the  Chief  of  Engineers, 
preparations  for  active  operations  were  at  once  begun.  The  necessarf 
plant  was  overhauled,  taken  from  the  storehouses  to  the  site  of  tbe 
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work  aud  8et  up;  trestles  erected  and  tracks  laid  for  stone,  damp,  and 
derrick  cars.  Ten-day  proposals  for  famishing  the  timber  for  the  tem- 
porary dam  and  dimension  stone  for  the  wall  were  invited,  received, 
and  award  made  to  the  lowest  bidder  in  each  case. 

The  principal  items  of  work  accomplished  daring  the  season  con- 
sisted of  the  removal  of  aboat  7,467  cubic  yards  of  the  old  north  wall  of 
the  canal,  the  stone  from  which  was  transferred  to  the  south  bank  of  the 
canal  and  piled  for  future  use.  Derrick  boats  were  used  iu  handling 
the  stone  and  the  barges  upon  which  it  was  transported  were  towed 
between  the  points  mentioned  by  the  U.  S.  steamer  Major  Mackenzie. 
One  thousand  and  thirty-two  cubic  yards  of  masonry  was  placed  in 
tilie  new  wall,  thus  filling  the  gaps  above  Fourteenth  Street  Eailroad 
Bridge  and  adding  considerably  to  the  unfinished  portion  westo£  that 
X>oint,  of  which  there  remain  about  325  linear  feet  to  be  built  to  connect 
the  new  and  old  walls.  The  stone  for  this  masonry  was  handled  with  a 
derrick  car  improvised  at  slight  cost,  which  could  be  easily  and  quickly 
moved  from  point  to  point,  and  for  such  reason  proved  highly  satis- 
factory on  account  of  the  distance  between  the  several  gaps  where  the 
service  of  an  appliance  of  this  nature  was  necessary.  The  temporary 
crib  dam  750  feet  long  (previously  referred  to  in  this  report)  connecting 
the  head  of  the  new  north  wall  and  the  lower  end  of  the  guiding  dike 
was  constructed  of  oak  timber  and  filled  witir stone;  for  this  purpose 
202,349  feet,  B.  M.,  lumber  and  5,500  cubic  yards  stone  filling  was  used. 
The  dam  is  trestle  faced  iu  character;  the  bents  were  framed  on  the 
ground,  slid  into  position,  and  raised  by  means  of  hand-power  derricks, 
after  which  the  side  sheathing  was  attached,  the  top  being  left  without 
decking.  The  object  of  its  construction  was  realized,  and  that  portion 
of  the  enlargement  south  of  it  has  since  been  used  whenever  the  stage  of 
water  permitted  traffic  to  pass  over  the  portions  still  unexcavated. 

Other  work  during  the  season  consisted  of  43,724  cubic  yards  earth 
excavated  and  removed  by  dump  cars  and  5,192  cubic  yards  solid  rock 
drilled,  blasted,  and  broken  up,  but  not  removed.  The  drilling,  except 
that  for  block  holes  done  by  hand,  was  accomplished  by  eleven  steam 
drills,  supplied  with  steam  from  two  ordinary  boilers  of  the  locomotive 
type.  The  blasting  was  done  with  No.  3  forcite,  small  charges  being 
used  to  avoid  iiyury  from  flying  rock  to  buildings  on  the  south  side  of 
the  canal.  A  frame  house  with  metal  roof  for  storing  the  tools  and 
appliances  used  on  this  work  and  that  of  the  Indiana  Chute  was  built 
ou  the  high  bank  near  the  lower  end  of  the  enlargement,  and  paid  for 
proportionately  from  approi)riations  for  both  works.  This^  with  repairs 
to  the  guiding  dike,  for  which  purpose  10,000  feet  B.  M.  lumber  was 
used  summarizes  the  season's  oi)erations,  which  closed  December  31, 
1894. 

The  total  amount  expended  under  appropriations  for  <^  Improving 
Falls  of  Ohio  River,  at  Louisville,  Ky.,''  to  June  30,  1895,  is  $777,417.73, 
of  which  sum  $57,845.16,  including  outstanding  liabilities,  was  expended 
during  the  past  fiscal  year.  But  the  following  statement  will  show 
more  clearly  the  relation  between  the  individual  expenditures  for  the 
several  projects  and  the  aggregate,  which  amounts  to  the  total  just 
stated. 

Amount  expended  under  Colonel  MerrilPH  projects  and  prior  to  adoption 
of  the  revised  project  of  1890 $293,754.88 

Amount  expended  since  adoption  of  the  revised  project  of  1890  to  June 
30,1895 350,662.85 

Amount  expended  for  enlarging  basin  at  head  of  New  Locks,  for  which 
work  a  separate  project  wan  submitted  and  first  provided  for  in  the 
river  and  harbor  bill  of  August  5, 1886 133,000.00 

Total 777,417.78 
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From  this  it  will  be  seeu  that  $133,000,  while  included  in  the  state- 
ments of  expenditures  and  the  total  thereof,  was  not,  properly  speak- 
ing, an  expenditure  in  furtherance  of  the  project  for  work  at  the  head 
of  the  canal,  but  was  in  reality  expended  under  a  project  separate  and 
distinct  from  it,  and  for  work  entirely  without  its  limits.  It  will  also 
%e  observed  that  the  sum  of  $350,662.85,  including  outstanding  liabil- 
ities June  30, 1895,  has  been  expended  since  the  adoption  of  the  revised 
project  recommended  by  the  Board  ot  Engineers,  whose  estimate  of 
cost  of  work  recommended  by  it  was  as  follows: 

Earth  ezcavatioii $21,5(6.00 

Rock  excavation 370, 750. 00 

Masonry  i  u  can  al  wall 122, 689.  OO 

Removing  old  canal  waU 15,000.00 

Removing  dam  and  guiding  dike 4,350.00 

Building  concrete  dam  (10^41),  4,822.50  cubic  yards,  at  $4 19, 290.00 

Building  wall  with  bear  traps 80,000.00 

Slope  revetment  south  side  of  canal 9,600.00 

Crios  north  line  of  excavation 2,500.00 

Contingencies 64,566.40 

Total 710,230.40 

The  tabular  statements  of  traffic  and  commerce  accompanying  the 
report  for  operating  and  care  of  the  Louisville  and  Portland  Canal,  e^ 
which  this  work  of  improvement  forms  a  part,  exhibits  the  amoont  t 
river  traffic  and  commerce  directly  interested  in  and  passing  this  wor! 
during  the  past  fiscal  year. 

This  work  of  improvement,  of  unquestionable  importance,  has  now 
been  in  progress  for  more  than  ten  years,  yet,  owing  to  irregular  and 
insufficient  appropriations,  navigation  has  not  up  to  the  present 
received  any  appreciable  benefit  from  the  work  accomplished.  I  have 
therefore  again  to  most  resx>ectfully  urge  the  importance  of  large  appro- 
priations. As  has  been  stated  in  previous  annual  reports,  the  cost 
of  the  work  must  be  greatly  increased  by  executing  it  under  small 
appropriations.  The  nature  of  the  area  under  improvement  rendei*s  it 
imi)erative  to  remove  every  vestige  of  plant  during  the  high-water 
I)eriod,  and  the  percentage  of  cost  for  this  transfer  of  plant  to  and  from 
storage  is  inordinately  increased  when  full  advantage  can  not  be  taken 
of  an  exceptionaUy  favorable  season  for  prosecuting  the  work. 

In  view  of  these  facts,  it  is  recommended  that  the  next  appropriation 
for  this  work  be  not  less  than  $300,000. 

The  following  is  a  summary  of  all  appropriations  for  the  works  to 
June  30, 1895^  which  includes  the  $133,000  expended  in  the  enlargement 
of  the  basin  immediately  above  the  locks,  referred  to  above: 

By  the  act  approved- 
July  5,  ISSi $300,000 

Augusts,  1886 150,000 

August  11, 1888 15O.00l> 

September  19,  1890 60,f 

July  13, 1892 60.« 

August  17, 1894 eO,    . 

Total 780,OOD 


i 


Ic 


^ 


I 
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Money  statement 

July  1,  1894,  balance  unexpended $427. 43 

Amount  appropriated  by  act  of  August  17, 1894 60, 000. 00 

60,427.43 
June  30, 1895,  amount  expended  during  fiscal  year 57, 566, 97 

July  1,1895,  balance  unexpended 2,860.46 

July  1,1895,  outstanding  liabilities 278.19 

July  1, 1895,  balance  available : 2,582.27 

{Amount  (esti&iated)  required  for  completion  of  existing  project 490, 008. 89 
Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  JuneSO,  1897  300, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


££2. 
IMPROVEMENT  OF  INDIANA  CHUTE,  FALLS  OF  THE  OHIO  RIVER. 

Prior  to  January  31,  1890,  there  was  no  specific  project  for  the 
improvement  of  this  channel  over  the  falls.  The  work  was  carried  on 
with  allotments  from  appropriations  for  impro%'ing  Ohio  River  and 
under  expenditure  projects,  having  in  view  the  removal  of  projecting 
rocks  and  straightening  the  channel,  but  no  definite  limits  were  pre- 
scribed within  which  work  was  to  be  done.  On  January  28, 1890,  a 
Board  of  Engineers  recommended  the  adoption  of  specific  plans  com- 
templating  radical  and  permanent  improvement  within  certain  limits. 
These  plans  were  approved  January  31, 1890. 

The  object  of  the  present  project  is  to  make  this  chute  safely  navi- 
gable for  descending  boats  and  large  tows  when  the  water  is  at  or 
above  a  stage  of  8  feet  on  the  upper  canal  gauge,  by  providing  a  good 
channel  400  feet  wide  at  the  cross  dam  at  the  upper  end,  where  a  wooden 
crib  dike  550  feet  long  marks  the  north  side  of  the  channel,  and  700 
feet  wide  at  the  lower  end,  where  it  will  be  defined  by  two  stone  dikes; 
one  extending  down  stream  1,250  feet  from  Willow  Point  on  the  north 
side  and  the  other  from  the  upper  side  of  Wave  Kock  on  the  south  side, 
extending  in  a  curve  downstream  2,510  feet.  A  concrete  guide  wall  is 
to  be  constructed  along  the  north  side  of  the  channel  for  a  distance  of 
870  feet  above  the  railroad  bridge.  The  project  also  contemplates  the 
excavation  of  19,109.62  cubic  yards  of  solid  rock  from  Willow  Point, 
17,550.09  cubic  yards  solid  rock  from  Wave  Rock,  and  the  removal  or 
displacement  to  grade  of  about  8,500  cubic  yards  solid  rock  and  bowl- 
ders from  that  part  of  the  channel  above  the  railroad  bridge. 

On  account  of  the  small  balance  of  funds  available  July  1, 1894,  no 
work  could  be  attempted  until  the  appropriation  of  August  17, 1894, 
became  available.  An  examination  revealed  the  fact  that  considerable 
repairs  to  the  cross  dam  were  necessary  as  well  as  to  the  movable  dam, 
from  which  several  wicket  frames  had  been  torn  entirely  from  their 
fastenings  and  parts  of  others  badly  damaged.  The  anchorage  timbers, 
for  a  distance  of  150  linear  feet,  were  so  much  damaged  as  to  require 
replacing.  As  soon  as  practicable  after  funds  had  become  available  the 
necessary  material  for  these  repairs  was  purchased  and  preparations 
for  this  and  the  excavation  of  rock  from  the  channel  begun.  The  break- 
waters were  commenced  on  September  18, 1894,  and  active  operations 
continued  until  September  28,  when  high  water  caused  a  suspension  for 
a  few  days,  after  which  operations  continued  without  interruption  until 
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December  8,  wheu  lack  of  funds  and  high  water  caused  further  worku 
be  8usx)ended.  During  the  season  1,736  cubic  yards  solid  rock  vai 
blasted  from  the  right  hand  reef,  of  which  1,376  cubic  yards  wes 
removed  from  the  channel  and  the  remainder  displaced  so  as  to  be  bekr 
the  established  grade.  Sixty-three  thousand  feet  B.  M.  lumber  wa 
used  in  the  repairs  to  the  cross  dam  at  points  where  the  old  tiiube 
were  rotten  or  had  been  torn  away  by  the  drift  and  ice.  The  movalf 
dam  was  thoroughly  repaired.  In  the  original  construction  of  tfa  is  dm 
the  sills  and  anchor  timbers  were  bolted  down  to  the  bottom  of  a  trenA 
excavated  in  the  solid  rock  for  that  purpose,  so  that  when  lowered  ti 
iron  framework  would  be  no  obstruction  to  the  passage  of  .drift  aud  icv 
The  spaces  between  the  timbers  aud  the  sides  of  the  trench  were  fiUe 
with  concrete,  excepting  a  distance  of  about  50  feet,  in  which  the  ori- 
inal  surface  of  the  rock  was  below  grade.  This  part  of  the  dam  wi 
badly  broken;  most  of  the  woodwork,  much  of  the  iron,  and  all  of  th 
concrete  work  had  disappeared.  The  timbers  in  this  gap  were  replace 
missing  parts  of  the  ironwork  supplied,  and  the  entire  damaged  spa; 
protected  by  large  flagging  stones  cut  to  fit  the  space  between  the  tii 
bers  and  the  nearest  projecting  points  of  rock.  This  substitute  for  ea 
Crete  was  applied  to  the  upstream  side,  and  furnishes  a  strong  protectic 
for  the  weaker  portions  of  the  dam. 

The  work  done  was  by  hired  labor  and  purchase  of  material  under  tet 
day  proposals.  The  drilling  on  the  reef  was  done  by  hand.  The  nanibf 
of  holes  drilled  was  2,021  with  an  aggregate  length  of  4,000  linear  fee 

For  blasting  on  bare  rock  40  per  cent  forcite  was  used,  while  for  roc 
under  water  75  per  cent  strength  was  used. 

The  only  other  work  under  this  appropriation  was  its  pro  rata  shar 
in  the  construction  of  the  warehouse  referred  to  in  the  report  for  improvt 
ment  of  the  Falls  of  the  Ohio  River,  at  Louisville,  Ky. 

The  accompanying  tracing  exhibits  the  progress  in  excavation  wori 
during  the  past  season.  Of  the  work  contemplated  by  the  project  o' 
1890  the  tbllowing  summary  exhibits  what  has  been  accomplished  am 
what  remains  to  be  done  on  June  30, 1895:  The  crib  dike  on  the  nortl 
side  of  the  chute  on  the  cross  dam  has  been  raised  to  Bef.  51  for  a  dis 
tance  of  50  feet  irom  its  head  downstream,  and  the  remaining  portion 
524.3  feet,  raised  to  Bef.  42,  thus  completing  this  particular  item  of  tb 
project.  In  the  channel  above  the  railroad  bridge  about  7,500  eabi 
yards  of  rock  has  been  excavated  and  removed,  or  displaced  to  i^rade 
leaving  about  1,000  cubic  yards  to  be  so  displaced.  It  is  estimated  thsi 
11,800  cubic  yards  of  rock,  measured  loose,  has  been  excavated  frot 
Willow  Point  and  used  for  building  the  dike  immediately  below  thai 
point  to  Bef.  22,  with  a  top  width  of  40  teet  and  1,234  feet  long,  leaving 
about  11,242  cubic  yards  rock,  measured  in  place,  to  be  excavated  am 
applied  to  the  completion  of  the  dike  on  this  side  of  the  channel.  A^ 
Wave  Bock  12,064  cubic  yards  of  rock,  measured  loose,  has  been  exca- 
vated and  applied  to  the  construction  of  400  linear  feet  of  the  dike  oi 
the  south  side  of  the  channel  to  Bef.  20  and  with  a  top  width  of  40  fM, 
There  remain  to  be  excavated  from  this  rock  and  other  ])oint8  and  placed 
in  its  dike  about  9,470  cubic  yards  rock,  measured  in  place.  There  also 
remain  to  be  done  the  work  of  facing  the  two  dikes  just  mentioued, 
estimated  to  be  18,819.87  square  yards,  and  the  construction  of  the 
concrete  wall  850  feet  long  on  the  north  side  of  the  channel  above  tke 
railroad  bridge,  for  which  it  is  estimated  that  7,450  cubic  yards  U 
concrete  masoniy  will  be  required. 

As  indicated  in  the  beginning  of  this  report,  much  work  had  beei 
done  on  this  channel  previous  to  the  adoption  of  the  present  prqjeet 
resulting  in  materially  improving  parts  of  the  channdi  bat  .sofflcteil 
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data  is  not  at  hand  to  report  the  amount  of  work  dooe  prior  to  the 
adoption  of  the  project  of  1890,  under  which  the  estimated  cost  of  work 
contemplated  by  it  is  as  follows : 

Raising  woodeu  diko,  Indiana  Chute $3, 000. 00 

Concrete  wall,  stone  facing,  above  bridge 29, 800. 00 

Rock  excavation,  Indiana  Chute,  above  hridge 20, 000. 00 

Stone  dikes,  below  bridge 63,800.00 

Facing  same 9, 409. 98 

Contingencies 12,600.00 

Total  amount  of  estimate 138, 610. 97 

The  expenditures  for  work  done  before  the  adoption  of  the  plans 
recommended  by  the  Board  amounted  to  $116,070.30,  which  amount 
included  the  various  sums  expeuded  at  different  times  for  work  on 
"  Varble's  Chute"  and  "  Middle  Chute.''  Since  then  the  expenditures 
amount  to  $101,040,865  the  sum  of  these  two  amounts,  $217,111.16, 
being  the  total  of  expenditures  to  June  30,  1895,  of  which  $19,773.30, 
including  outstanding  liabilities  June  30,  1895,  was  expended  during 
the  fiscal  year  endiug  on  that  date. 

A  reference  to  the  statements  of  traffic  and  commerce  accompanying 
my  report  for  the  Louisville  and  Portland  Canal  will  show  the  extent 
tjo  which  those  interests  are  concerned,  when  it  is  stated  that  the  canal 
locks  can  not  be  operated  after  the  water  reaches  a  stage  of  12.7  feet, 
upper  gauge,  and  traffic  must  pass  through  this  channel  which  is  now 
£^vailable  when  a  stage  of  10  feet  is  reached. 

The  following  is  a  summary  of  all  appropriations  and  allotments 
made  for  this  work  of  improvement  to  June  30,  1895: 

Act  of- 


JulyU,  1880 $10,000 

March  3,  1881 50,000 

Augu8t2,  1882 35,000 

July5,1884 10,000 

Augusts,  1886 20,000 

August  11, 1888 15,000 


Act  of— 


September  19, 1890 $25, 000 

July  13,  1892 35,000 

August  17,  1894 20,000 

Total 220,000 


The  importance  of  the  work  and  reasons  for  early  completion  have 
been  so  fully  set  forlh  in  previous  reports  that  little  remains  to  be  said 
flirther  than  an  earnest  recommendation  that  the  necessary  funds  be 
provided  with  which  full  advantage  may  be  taken  of  favorable  oppor- 
tunity for  i)rosecuting  the  Avork  remaining  to  be  done.  Attention  is 
invited  to  the  fact  that  throughout  the  entire  season  of  1893,  and  until 
September,  1894,  the  work  was  without  funds  to  further  the  progress  of 
the  improvement,  barely  enough  being  available  to  keep  the  dam  and 
appliances  used  in  connection  therewith  in  repair. 

In  this  connection  it  is  earnestly  recommended  that  the  wording  of 
appropriations  for  this  work  be  made  to  read  '*  Falls  of  the  Ohio  "  in- 
stead of  "  Indiana  Chute,"  as  the  latter  is  only  a  part  of  the  falls,  and  it 
is  equally  necessary  that  work  be  done  on  the  Middle  Chute,  the  Var- 
ble  Chute,  and  the  dam  across  the  head  of  the  Falls.  Much  embarrass- 
ment has  been  caused  by  the  apparent  restriction  of  work  to  the  Indiana 
Chute.  The  object  is  to  make  the  Falls  of  the  Ohio  more  navigable,  and 
the  funds  ought  to  be  available  for  application  where  tbey  will  do  most 
toward  the  attainment  of  this  object  without  delay.  Had  this  been  the 
case  at  the  time  the  items  of  the  appropriation  of  August  17, 1894, 
became  available,  work  at  the  head  of  the  canal  could  have  been  sus- 
pended and  this  money  added  to  that  for  the  Indiana  Chute;  the  total 
would  have  been  sufficient  to  complete  the  work  remaining  to  be  done 
under  the  approved  project  therefor.  This  of  course  would  not  have 
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decreased  the  cost  further  than  to  avoid  the  outlay  for  transfer  of  plant 
to  aud  from  the  site  of  operations,  but  it  would  have  completed  and 
opened  to  navigation  that  portion  of  the  system  of  improvements  with- 
out  further  delay.  Between  the  work  on  this  chute  and  that  at  the  head 
of  the  canal  there  is  no  practical  line  of  division;  the  object  of  both 
Improvements  is  to  facilitate  the  passage  of  traffic  over  and  around  the 
same  obstruction,  and  were  appropriations  worded  as  recommended  and 
the  application  of  the  funds  left  to  the  discretion  of  the  Secretary  of  War, 
sums  too  small  to  materially  further  progress  when  used  separately 
could  be  combined  to  produce  marked  results  upon  one  or  the  other. 

Money  8tatenient, 

July  1, 18d4,  "balance  unexpended $3,662.14 

Amount  appropriated  by  act  of  August  17,  1894 20,  000.  €9 

22»  663.14 
June  30,  1895,  amount  expended  during  fiscal  year 1^  512. 12 

July  1,  1895,  balance  unexpended 3, 149. 72 

July  1,  1895,  outstanding  liabilities 260.81 

July  1, 1895,  balance  available 2,888.84 

{Amount  (estimated)  required  for  completion  of  existing  project 37, 250. 06 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  JuneSO,  1897    37, 250.  M 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


E  E  3. 

OPERATING  AND  CARE  OF  LOUISVILLE  AND  PORTLAND  CANAL, 

KENTUCKY. 

The  project  for  operations  connected  with  thin  canal  dnring  the  fiscal 
year  ending  June  30, 1895,  contained  the  following  items: 

Regular  force ^10,300 

Extra  labor 6,000 

General  repairs 6, 000 

Miscellaneous,  fuel,  oil,  etc 7,000 

New  guard  gates,  new  locks 8, 000 

Retaining  wall  near  dry  dock 10,000 

North  canal  wall 10, 000 

Pavement  above  locks 7, 000 

Sodding  slopes 2,000 

New  lock  houses t2,OQ0 

Excavating  channel  below  locks 12,000 

Hydraulic  dredge 20,000 

Contingencies 6, 000 

Total 146,900 

The  first  fonr  items  provide  for  regnlar  employees  for  operatiu^^  the 
locks,  the  towboat  and  dredge  crews^  the  shop  employees,  and  the  ordi- 
nary  miscellaneons  repairs  and  supplies  necessary  for  their  maintenam«. 
The  remaining  items  are  for  special  work  of  a  more  definite  character 
necessary  for  maintaining  the  canal  in  good  condition,  bnt  not  neoee- 
sarily  connected  with  the  daily  operations  of  the  regular  force. 

ORDINARY  DAILY  OPERATIONS. 

The  canal  was  open  to  navigation  throughout  the  entire  year,  with  the 
exception  of  fifteen  days  when  the  lock»  could  not  be  operated  on  account 
of  high  water,  and  twenty  days  on  account  of  ice,  or  thirty-fivedays  in  alL 
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The  following  tabular  statements  of  traffic  and  comiDerce  exhibit  the 
traffic  through  the  canal  during  the  fiscal  year  ending  June  30, 1895,  as 
well  as  that  passing  this  poiut  by  the  open  river  or  Indiana  Chute  dur- 
ing this  same  period : 


COMMERCIAL  STATISTIC*. 


Statement  of  vessels  jtassed  through  the  Louisville  and  Portland  Canal  during  the  fiscal 

year  ending  June  30, 1896, 


ToHtielH. 

Number. 

Capacity. 

PMflAHf^flr  bofltfl 

822 
536 
400 
2,124 
273 

Tons. 
196,072 
64,320 
80,852 

Towboaita 

OOVflrnniflntf     bOft  t4l       r.^         r-Tnw.r-,T.rr         T.    .,--»-- T--Twr.----n ,T -,  ■, 

Coal  boats  and  barji^es 

503,127 

•Small  craft ---  -  

45 

Total 

3,»55 

884,416 

Lockaf^es,  1,847. 

Statement  of  commerce  passed  through  the  Louisville  aud  Portland  Canal  during  the  fiscal 

year  ending  June  30, 1895, 


Articles. 


Coal 

Salt 

on 

Whiaky 

Tobacco 

Cotton 

Lnrober 

Com 

"VVheat 

HiscellaneouH 
Iron  ore 


Tons. 


Articles. 


Tons. 


560,9204 
5,100^ 
1,128 
429i 
2,679 
6, 771i 
11,104^ 
1,657 
5,204} 
63,617 
1,535 


Steel  railB 

Iron,  manufactured. 

'  Produce 

i  Flour 

I  Sugar  and  molasses.. 

Hay  and  straw 

'  Live  stock 

Cement 

StAves  and  shingles. 


31,078 


Total. 


3,854| 
376{ 
6,571 
5.8401 
4,550{ 
1,245 
18,480} 


730,656 


Number  of  passengers,  10,720. 

Statement  of  commerce  parsing  the  Falls  of  the  Ohio  River,  via  Louisville  and  Portland 
Canal  and  Indiana  Chute,  from  June  SO,  1886,  to  June  30,  1895, 


Articles. 


From  1886  l  From  1894  |   Total  for 
to  1894.     I     to  1895.     |  nine  years. 


Coal 12,503,052 


Salt. 

Oil 

Whisky 

Tobacco 

Cotton 

Lumber 

Corn  and  wheat 

Iron  ore 

Iron 

Steel  rails 

Produce 

Hay  and  straw 

Flonr , 

SUick 

Sugar  and  molasses. 
Staves  and  shingles. . 

Cement 

Miscellaneous 


Total 17,845,101 


18,982,583 


Annual  average  during  past  nine  years,  2,109,176  tons. 
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Statement  of  reseeU  passing  Falls  of  the  Ohio  River,  via  Louitville  and  Portland  Caad 
and  Indiana  ChuU,  June  SO,  1881,  to  June  SO,  1895, 


1881-18M. 


Kinds  of  vesaels. 


Number.       Tons. 


Passenger  bouts 

Towboats 

6*>vemment  boats — 
Coal  boats  and  barges 

Small  craft 

Rafts 

Total 


13,786 
15, 212 

1,890 
55,238 

2,911 
64 


5.565,476 

1,087,764 

145,472 

17, 880, 280 

187 

281 


1895. 


Number.       Tons. 


89,101 


25,579,360 


725 
784 
403 
2,710 
273 
2 


4,897 


254,906 

114,836 

31,122 

798*972 

45 

810 


1.200.141 


Total  for  fonrtesa 

ye 


Number. 


14,511 
15,996 


57.948 

3,184 

66 


s.ao.3B 

2,102.1« 

176.  Sli 

18,ff79ac 

IS 

l.«B 


93,998;     26,778.58 


Annual  average  during  past  fourteen  years:  Boats,  6,714-f :  tons,  1,912,825+. 

'  The  towboat  and  dredges  were  engaged  in  keeping  the  canal  free 
from  mud,  drift,  and  other  obstructions  brought  into  the  canal  by  high 
water;  also  in  removing  blasted  rock  from  the  channel  below  the  locks. 
The  total  amounts  of  each  is  as  follows: 

Cabic  yavda 

Mad  removed  from  canal 80,250 

Rock  removed  from  channel  below  locks 8,^0 

Dirt  removed  from  slopes 2,850 

Bock  on  barges  for  north  canal  wall 2,920 

The  shop  employees  were  continually  employed  making  necessary 
repairs  to  the  towboat,  dredges,  barges,  mud  scows,  drill  boat,  lock 
machinery  and  other  work  required  to  keep  the  plant  in  good  conditioD. 

EXTRA  LABOR. 

Work  under  this  head  comprised  the  construction  of  a  retainlDg  wall 
and  a  roadway  from  the  bridge  across  the  old  locks  to  the  Eighteenth 
Street  Bridge,  and  building  a  wire  fence  commencing  at  the  bridge  over 
the  new  locks  and  running  westwardly  on  the  canal  property  Une  to 
the  property  occupied  by  the  Marion  County  Distillery  Company.  The 
grounds  occupied  by  the  shops  and  office  were  also  inclosed  by  a  wire 
fence. 

The  wooden  fence  about  the  office  and  residence  was  reconstracted 
and  the  shop  buildings  and  bridge  tender's  cottage  at  Eighteenth 
street  were  repainted. 

The  hedge  on  the  south  side  of  the  canal  was  trimmed  and  the  slopes 
cleared  of  all  trees  and  undergrowth  that  would  obstruct  the  view  of 
pilots. 

GENERAL  REPAIRS. 

The  old  wooden  timbers  under  the  lock  engines  were  replaced  with 
neat  iron  bed  castings.  The  old  worn-out  mud  drums  on  the  towboat 
were  replaced  with  new  ones  and  new  brass  packing  rings  were  placed 
in  her  main  cylinders. 

The  two  double-hopper  mud  scows  were  docked  and  thoroughly 
repaired  and  the  dredges  provided  with  new  spuds  and  dipper  han^l^s 
as  often  as  new  ones  became  necessary. 

MISCELLANEOUS,  FUEL,  OIL,  ETC. 

The  expenditures  under  this  head  were  for  coal,  oil,  cleaning  material, 
packing,  fittings,  and  such  other  supplies  as  were  from  time  to  time 
found  necessary  for  minor  repairs,  etc. 
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NEW  GUARD  GATES,   NEW  LOCKS. 

The  yellow  pine  lumber,  iroD,  and  other  material  for  these  gates  was 
purchased  under  ten-day  proposals.  The  work  of  framing  has  been  com- 
pleted and  the  timbers  are  now  ready  for  assembling,  which  will  be  done 
in  the  yard  a(\joining  the  dry  dock,  whence  they  will  be  launched,  towed 
to  the  lock  and  plaeed  in  position  with  as  little  delay  as  possible. 

RETAINING  WALL  NEAR  DRY  DOCK. 

The  object  of  this  wall  is  to  support  the  roadway  near  the  dry  dock 
and  prevent  its  slopes  from  encroaching  upon  the  space  necessary  for 
building  gates,  barges,  and  doing  other  work  connected  with  the  canal. 
It  consists  of  a  main  and  a  wing  wall,  as  shown  in  the  accompanying 
photographs.* 

Incidentally  it  is  used  to  carry  a  narrow-gauge  railroad  track  from 
the  shop  grounds  to  the  dry  dock  and  shipyard  and  also  to  carry  a 
flight  of  steps  down  the  canal  slope.  In  connection  with  the  construc- 
tion of  this  wall  a  dry  dock  wall  has  been  built  with  a  top  reference  the 
same  as  the  new  wall,  separating  the  dry  dock  and  canal  basin.  This 
wall  carries  the  railroad  track  already  mentioned  and  a  4inch  main 
connected  with  the  city  water  supply.  Hydrants  are  located  at  con- 
venient intervals  frqm  which  water  may  be  had  to  scour  out  the  dry 
dock  and  wash  the  walls  after  high  water. 

The  most  important  feature  of  this  work,  so  far  as  difBculty  of  con- 
struction is  concerned,  was  the  crossing  of  the  old  tunnel  which  drains' 
the  dry  dock.  This  tunnel  was  built  of  brick  resting  upon  the  limestone, 
into  which  the  passage  had  been  channeled  to  a  depth  of  nearly  2  feet. 
The  width  of  the  tunnel  was  about  4  feet  and  its  height  5  feet.  Its 
axis  makes  an  angle  with  the  wall  of  about  49  degrees;  the  wall  at 
this  point  is  about  10  feet  thick.  The  original  line  of  the  tunnel  on  the 
east  side  was  preserved;  on  the  west  side  it  was  made  perx>endicular  to 
the  face  of  the  wall.  This  gave  an  opening  10  feet  wide,  in  which  three 
wickets  3  by  3  feet  were  placed.  To  sustain  the  wall  at  this  point  three 
9-inch  I  beams  of  30  i)ounds  were  placed;  the  space  between  the  beams 
was  filled  with  concrete  and  on  the  beams  a  monolith  of  limestone  2 
feet  6  inches  by  2  feet  7  inches  by  11  feet  9  inches  was  placed.  Back 
of  the  I  beams  a  concrete  arch  with  strengthening  irons  buried  in  the 
concrete  was  built,  of  such  form  as  to  connect  by  a  smooth,  even  surface 
the  rectangular  opening  with  the  arch  of  the  tunnel.  From  the  top  of 
the  arch  a  manhole  18  by  18  inches  with  iron  steps  at  intervals  of  16 
inches  is  constructed. 

The  wickets  are  supported  by  two  oak  timbersj  one  bolted  to  the 
front  I-beam  and  the  other  to  the  rock,  which  was  channeled  out  to 
receive  it.  The  capacity  of  these  wickets  is  such  as  to  admit  of  con- 
siderable enlargement  of  the  tunnel  if  it  is  ever  desired. 

The  dry  dock  terminates  at  the  mouth  of  the  tunnel  by  a  wall  6.3  feet 
high  extending  entirely  across  the  space  between  the  two  dry-dock 
walls.  Midway  of  the  length  of  this  wall  is  a  flight  of  stone  steps 
leading  out  of  the  dock  to  the  slope  next  to  be  described. 

Bising  from  the  cross  wall  just  referred  to  at  a  slope  of  one-eighth 
a  paved  area  was  prepared  for  the  general  construction  work  required 
on  the  canal  in  building  gates,  barges,  etc. 

It  is  proposed  to  arrange  for  another  permanent  derrick  upon  the  top 
of  the  retaining  wall,  by  which  material  can  be  handled  directly  from 
the  road  on  the  upper  grounds  to  the  shipyard  below,  if  this  is  desired. 

*  Not  printed. 
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The  accompauyiug  photographs*  show  the  stage  of  completion  a 
June  26,  1895. 
The  work  accomplished  at  this  point  to  date  is  as  follows: 

Eartti  excavation cubic  yards . .  13, 965 

Rock  excavation do 110 

Masonry  laid do 1, 658^5 

The  average  cost  of  excavation  work  to  date  is  (per  cubic  yard) $0. 251! 

The  average  cost  of  masonry  to  date  is  (per  cubic  yard) . . .' 5.  'i 

NORTH  CANAX.  WALL. 

Work  under  this  head  consisted  in  replacing  the  old  dry-rubble  waE 
with  ashlar  stone  laid  in  cement  mortar.  Tbe  old  wall  was  built  maDj 
years  ago  and  had  become  so  unstable  that  rock  from  it  frequently  M 
into  the  canal,  making  navigation  dangerous. 

The  following  amount  of  work  was  done  during  the  year : 

Cubic  jardi 

Rock  removed  .'. 2,  786-> 

Loose  material  removed 216.5 

New  wall  built 1,67a) 

Average  cost  per  cubic  yard  of  wall  iu  place,  $5.20. 

The  price  per  cubic  yard  includes  the  removal  of  old  wall,  exca^-a- 
tion,  back  filling,  and  cost  of  material. 

PAVEMENT  ABOVE   LOCKS. 

This  pavement,  built  of  vitrified  brick,  is  on  the  north  side  of  tbe 
canal,  extending  from  the  new  locks  to  the  dry  dock  over  tbe  beni 
between  the  new  north  wall  and  foot  of  the  slope.  A  part  of  the  iiave 
ment  forming  the  "  shipyard,^'  where  scows,  gates,  etc.,  may  be  built,  w» 
laid  in  mortar.  The  material  was  purchas^  under  ten-day  proposals; 
the  grading  was  done  by  hired  labor. 

The  quantity  laid  was  as  follows : 

Square  ysHi. 

Laid  in  sand 1^ 925^* 

Laid  in  mortar 1^  157.; 

Total 3,082.4 

costing  $6,484,  or  an  average  of  $2.10  per  square  yard,  including  exca- 
vation and  grading. 

SODDING   SLOPES.  I 

The  grading  for  this  work  was  done  by  hired  labor  and  tbe  8od{ 
furnished  and  placed  on  the  slope  under  an  accepted  proposal,  after  j 
ten  days'  notice.  The  total  number  of  square  yards  sodded  was  10,779, 
at  a  cost  of  $2,191.01,  or  20J  cents  per  square  yard,  which  cost  inclndt^ 
grading  and  preparing  the  slopes. 

NEW  LOCK  HOUSES. 

The  old  and  dilapidated  wooden  engine  houses  were  replaced  by  m 
new  ones,  built  of  Cloverport  sandstone  under  a  formal  written  coo- 
tract  dated  September  26, 1894.  A  general  idea  of  the  character  rf 
these  houses  may  be  had  by  reference  to  the  accompanying  photiv 
graphs.*    The  foundations  were  commenced  October  27, 1894,  and  ^ 

*  Not  printed. 
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contractor  completed  his  work  June  1,  1895.    The  contract  price  of 
^      $9,654  for  all  the  houses  does  not  include  the  cost  of  foundations  or 
the  rearrangement  of  machinery  and  subsequent  iiooring,  which  was 
done  by  the  United  States. 

EXCAVATING   CHANNEL  BELOW  LOCKS. 

This  work  was  carried  on  in  the  same  manner  as  described  in  previ- 
ous reports,  the  drilling  being  done  by  two  steam  drills  on  drill  boat; 
the  rock  is  broken  up  by  dynamite  and  removed  or  displaced  by  the 
canal  dredges. 
'  During  the  year  8,323.8  cubic  yards  of  rock  was  displaced  at  a  cost 

;      of  $6,233.80,  or  $0,748  per  cubic  yard.    Of  the  amount  displaced,  3,85U 
I      cubic  yards  was  excavated  and  removed  by  the  dredges. 

HYDRAULIC  DREDGE. 

'  Various  plans  for  a  boat  of  this  description  were  studied,  resulting 

in  the  conclusion  that  the  conditions  are  such  that  at  present  it  could 
not  be  advantageously  used,  and  the  item  was  accordingly  omitted  from 
the  estimate  for  1896,  submitted  June  29, 1895. 

DRY  DOCK. 

When  not  needed  for  the  Government  boats  this  dock  is  available 
for  use  by  others  at  reasonable  rates. 

During  the  past  year  it  was  occupied  by  Government  boats  80  days 
and  18  hours  and  by  others  108  days  and  20^  hours. 
'  The  usual  statements  of  expenditures,  collections,  etc.,  follow: 

'        Statement  of  expenditures  for  operating'  and  care  of  Louisville  and  Portland  Canal  for 
[  the  fiscal  year  ending  June  SO,  1895, 

Operating  and  care  of  locks : 

Salaries  of  regular  employees $15,187.00 

'               Extra  labor ! 359.00 

Repairs  (labor) 102.00 

Repairs  (material) 862.51 

Fuel  and  oil 1,275.79 

Miscellaneous  supplies,  etc 1, 076. 74 

Total 18,863.04 

Operating  dredges  and  towboats  : 

Salaries  of  regular  crews 11,668.02 

Extra  labor 123.94 

'               Repairs  (labor) 2,696.68 

Repairs  (material) 1,709.72 

Fuel  and  oil 4,422.76 

Miscellaneous  supplies,  etc 583. 91 

Total 21,204.03 

Offices,  general  supervision,  shops,  etc. : 

Salaries  of  regular  employees 13,392.67 

Extra  labor 5,222.72 

Repairs  (labor) 1, 577. 94 

Repairs  (material) 823.26 

Fuel  and  oil 687.30 

Miscellaneous  supplies,  etc 4,471.81 

Total 26,175.70 
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New  gniATd  gates,  new  locks : 

Labor $1,27J».71 

Material 4,  ISaSl 

Total 5,4a2.S? 

Retaining  wall  near  dry  dock : 

Labor 9,640.45 

Material 2,539.26 

Total 12,179.71 

North  canal  wall: 

Labor 7,4«a41 

Material 1,208.1© 

Total 8,689.31 

Pavement  above  locks : 

Labor 2,768.77 

Material 3,715.2? 

Total 6,484.0t> 

Sodding  slopes : 

Contract 1,077.9D 

Labor 1,113.12 

Total 2,191.02 

New  lock  buildings : 

Contrac  t 9, 654.  OD 

Labor 1,119.40 

Material 933.46 

Total ll,70a« 

Excavation  of  channel  below  locks: 

Labor 2,996.97 

Material 3, 236. 8? 

Total 6,233.SS 

Total  expenditure  for  tho  year,  including  $8,089.17  outstanding  liabilities 

June  3(),  1895 119,160.28 

During  the  year  the  following  collections  have  been  made  and  depos- 
ited to  the  credit  of  the  Treasurer  of  the  United  States: 

For  rent  of  land  pertaining  to  the  Louisville  and  Portland  Canal $285. CO 

For  use  of  Louisville  and  Portland  Canal  dry  dock  by  private  parties 1, 136. 67 

Total I,421,e7 
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Abstract  of  proposals  for  huilding  new  loch  hmises,  received  in  response  to  advertisement 
dated  August  6,  1894,  and  opened  September  6y  1894,  by  Capt,  J,  G.  Warren,  Corps  of 
Engineers, 


No. 


Name  and  address  of  bidder. 


Charles  L.  Cornvell,  Lonis* 

vme,Ky 

Peter  &.  Melcher  Steam  Stone 


JFor  the  two 
Forthetwoi  |"^\H/^J 
main  lock  '  ^"A  Jhf 

.pecl/ed.     ^<'»„'4»,»" 
specified. 


5*$7,075.00 
>  t7,200.00 


Works,  Louisville,  Ky I  §  11, 033. 00 

filatz   Sc   Krebs    Stone    Co., 

Loni8viIIe,Ky 

Salem-Bedford   Stone   Co., 

Louisville,  Ky 

John  Diebold  &  Sons,  Louis-  I 

vlUe,Ky ||9,227.73  |||11,727.73 


II  8.765.65 
110,293.33 


Days. 
*$0,500.00),^.    ,30 
tO,700.00^®*'***^^ 


Time  under  first 
proposition. 


For  com- 
pletion. 


§15,238.00 
1111,306.85 
1112,241.65 


120 
60 

;75 
90 


For  erec- 
tion. 


Days. 
^45 

00 
30 

:3r. 

45 


Time  under  second 
proposition. 


For  com- 
pletion. 


Days. 
130 

170 


:85 
110 


For  erec- 
tion. 


Days. 


55 

155 
50 

|45 
60 


*  Cloverport  stone, 
t  Rock  Island  stone. 


t  Working  days. 
9  Bedford  stone. 


II  Norton  Stone  Company's  quarry. 
t  Salem,  Ind.,  quarry. 


Bid  of  Charles  L.  Cornwell  for  constructing  all  the  baildings  of  Cloverport  stone 
accepted.  Sapplemental  articles  of  agreement  provide  for  widening  the  engine 
hooso;  at  the  lower  lock  gates,  south  side,  2  feet,  at  an  additional  cost  of  $154. 


B  B4. 

IMPROVEMENT  OF  WABASH  RIVER,  INDIANA  AND  ILLINOIS. 

Wlieu  the  improvement  of  this  river  was  first  uudertaken  by  the 
General  Government  the  project  embraced  the  entire  reach  from  its 
mouth  to  La  Fayette,  Ind.  This  project,  submitted  by  M^.  G. Weitzel, 
Corps  of  Engineers,  January  4, 1872,  has  never  been  amended  or  re- 
vised, notwithstanding  the  fact  that  the  act  of  March  3, 1881^  sepa- 
rated the  river  into  two  sections,  with  Yincennes,  Ind.,  as  the  dividing 
point,  and  that  since  that  date  sx)ecific  appropriations  have  been  made 
tor  each  section. 

'  The  general  project  gives  no  specific  channel  width  or  depth,  but 
from  the  various  detailed  projects  for  expenditure,  it  appears  that  for 
the  river  below  Yincennes  a  navigable  channel  3  J  or  4  feet  deep  was  to 
be  obtained,  while  above  that  point  a  similar  channel  3  feet  in  depth 
is  desired.  In  this  connection  the  following  summary  of  the  original 
project  is  given  here  to  exhibit  the  nature  and  scope  of  the  work  then 
contemplated: 

ORIGINAL  PROJECT. 

Little  Chain: 

Snags  and  dredging $3,000.00 

Excavating  47,371.24  cubic  yards  earth,  at  25  cents 11, 842. 81 

Excavating  96,166. 1  cubic  yards  earth,  at  50  cents 48, 083. 05 

$62,925.86 

Grand  Chain^  22.837.36  cubic  yards  rock  excavation,  at  $1.25 28, 546. 70 

War  wicks  Ripple,  8,640  cubic  yards  excavation,  at  30  cents 2, 592. 00 

Towheads  below  New  Harmony,  Ind.,  2,963  cubic  yards  excavation,  at  75 

cents 2,222.25 

New  Harmony  Cut-off: 

4  acres  of  land,  at  $25  per  acre 100.00 

8,546^  oubic  yards  dam,  at  75  cents  per  cubic  ycurd 6, 342. 25 

6,442.26 
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* 
Coffee  Island  Chute : 

11,072.4928  cubic  yards  rock  excayatiou,  at  $1.25 $13, 840. 82 

343  cubic  yards  riprap,  at  $2  per  cubic  yard 686. 00 

$14,536.8 

White  River  Shoals,  3,120.824  cubic  yards  rock  excavation,  at  $1.25  per 

cubic  yard 3,901.(8 

Grand  Rapids: 

917.88  cubic  yards  of  excavation  for  foundation,  at  $1.50 

per  yard 1,376.32 

1, 261.40125  cubic  yards  of  foundation,  at  $8  per  yard 10, 091. 21 

8,000  cubic  yards  of  wall  masonry,  at  $10  yer  yard 80, 000. 00 

2Bet8  gates,  with  machinery 15,000.00 

Removing  old  locks 8,532.48 

Repairing  dam 25,000.00 

1^,000.  ffi 

Little  Rock 500.01 

Nine  Mile  Ripple,  3,700  cubic  yards  loose  stone,  at  75  cents 2, 775. Od 

Hurse  Shoe  Bend,  sand  and  gravel  bar,  3,703  yards,  at  $1.25 4, 639.  li 

Swan  Island,  4,629  cubic  yards  excavation,  at $1.25 5,787.0! 

Dredging  and  snagging 14,400.06 

284,247.81 
Add  10  per  cent  for  superintendence  and  contingencies 28, 424  H 

Total 312,672.8 

Of  these  items,  ^<  Horse  Shoe  Bend  "  and  «^  Swan  Island ''  are  above; 
the  others,  excepting  ^<  dredging"  and  ^<  snagging,"  applicable  to  the 
whole  river,  below  Vincennes,  Ind. 

This  r6snm^  is  presented  to  explain  the  apparent  discrepancy  in  tbt 
original  estimates  and  the  present  ooudition  of  the  work,  and  the  neoes^ 
sity  for  their  revision,  so  as  to  provide  for  a  navigable  channel  of  sped 
fled  width  and  depth  suitable  for  the  navigable  interests  of  the  rivec 

In  reviewing  the  work  done  under  this  project  it  is  found  that  the 
work  of  snagging  was  commenced  at  the  mouth  of  the  river  and  con- 
tinued at  ^^  Little  Chain,"  ^'  towheads  below  New  Harmony,"  aud  at 
other  points  not  mentioned  therein. 

The  closing  of  the  "cut-oflf"  at  New  Harmony  by  a  dam  proved  i 
most  tedious,  troublesome,  and  expensive  operation  on  account  of  tlie 
unstable  nature  of  the  ground  at  the  end  of  the  dam;  it  was  AnaXtj 
completed  at  a  cost  several  times  greater  than  the  original  estimate. 

The  cost  of  the  work  at  Warwicks  Bipple  was  also  far  in  excess  of 
the  estimate  therefor;  and  such  has  been  the  case  with  all  the  other 
items  in  the  project,  whether  the  work  was  done  by  contract  or  bf 
hired  labor,  and  had  been  caused  not  alone  by  engineering  difficnltitf 
which  it  was  impossible  to  foresee  and  provide  for,  but  also  by  in^gnlar 
and  insufBcient  appropriations  to  push  the  work  to  completion  at  onc& 

At  Grand  Eapids  the  original  estimate  was  based  upon  the  use  at 
certain  parts  of  the  old  structures  there  which  were  to  be  incorporated 
with  the  new  ones.  This  was  found  impracticable  when  the  actual  ooi^ 
struction  was  made,  and  for  this  reason  more  material  had  to  be  pur 
chased  and  the  estimated  amount  of  excavation  was  increased. 

Since  1884  the  greater  part  of  the  appropriations  for  '^  below  Vio- 
cennes"  has  been  applied  to  the  construction  of  the  lock  and  dam  at 
Grand  Bapids;  this  being  regarded  as  the  most  important  work  ou  the 
river.  During  these  years  the  other  works  have  deteriorated,  some 
have  been  utterly  destroyed,  and  others  form  worse  obstructions  to 
navigation  than  those  which  they  are  intended  to  remove.  'Die  lo^ 
and  dam  are  practically  completed,  oi>en  to  navigation,  but  exoeptin^ 
at  high  stages  of  water  the  remainder  of  the  river  is  no  longer  navigs* 
ble  to  boats  of  any  size,  and  even  at  these  high  stages  £Eur  from 
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In  1886  the  officer  theu  in  charge  of  the  work  estimated  that  $160,000 
would  be  acquired  to  accomplish  necessary  work  on  the  river  below 
Yincenues.    This  figure  can  not^  in  my  judgment,  be  decreased. 

It  is  respectfully  recommended  that  future  appropriations  be  made 
applicable  to  ^^ improving  the  Wabash  Siver,  Indiana  and  Illinois;" 
the  appropriations  for  the  river  above  Yincennes  have  barely  sufiiced 
to  keep  it  iree  from  snags,  and  no  benefit  can  be  had  from  work  done 
there  until  the  lower  part  of  the  stream  is  cleared  of  obstructions. 

The  operations  on  the  the  two  sections  of  the  river  during  the  Ascal 
year  ending  June  30, 1895,  were  as  described  below: 

IMPROVEMENT  BELOW  VINCENNES. 

The  work  of  completing  the  dam  at  Grand  Bapids  was  commenced 
as  soon  as  the  appropriation  of  August  17, 1894,  became  available.  An' 
immense  quantity  of  drift  had  accumulated  on  the  dam  and  a  portion 
of  the  sheeting  had  been  torn  away  by  the  ice  of  the  previous  winter; 
this  was  regained,  and,  together  with  the  bevel  sticks  of  the  lower  course, 
replaced  in  the  dam,  and  all  cribs  filled  with  stone  and  sheeted,  except 
25  spaces  of  3  feet  each  on  the  lower  course,  previous  to  high  water. 
These  spaces,  together  with  a  portion  of  the  dam  torn  out  during  Janu- 
ary, 1895,  have  been  completed,  and  all  that  remains  to  be  done  is  the 
gravel  filling  on  the  upstream  side  of  the  dam.  The  lock  has  been  avail- 
able for  use  during  the  entire  year,  but  until  the  river  below  is  radically 
improved  it  is  not  likely  to  be  extensively  used.  The  guiding  dikes  for 
the  lock  have  been  designed,  and  it  was  hoped  that  the  funds  now  on 
hand  would  be  sufficient  to  i>ermit  their  construction,  but  upon  opening 
bids  for  furnishing  the  lumber  and  other  material  it  was  found  that 
their  construction  would  have  to  be  deferred.  In  the  meantime  it  is 
proposed  to  prepare  as  much  of  the  foundation  for  them  as  may  be 
practicable.  It  is  estimated  that  the  proposed  structures  at  the  lock 
will  cost,  approximately,  $12,000. 

The  accompanying  illustrations*  show  the  character  of  the  work  now 
BO  nearly  completed  at  Grand  Bapids. 

The  following  is  a  summary  of  all  appropriations  that  have  been 
applicable  to  work  below  Yincennes,  Ind. : 

By  the  act- 
Approved  June  10, 1872 $50, 000 

Approved  March  3, 1873 50, 000 

Approved  June  23, 1874 25, 000 

Approved  March  3, 1875 40, 000 

Approved  August  14, 1876. . .  70,  000 

Approved  June  18, 1878 50, 000 

Approved  March  3, 1879 20,  000 

Approved  June  14, 1880 25, 000 

Approved  March  3, 1881 25, 000 


By  the  act — 

Approved  Augnst  2, 1882 ....  $40, 000 

Approved  July  5, 1884 30,000 

Approved  August  5, 1886 60, 000 

Of  August  11, 1888 60,000 

Approved  September  19, 1890  60, 000 

Approved  July  13,1892 60,000 

Of  August  17, 1894 15,000 

Total 680,000 


Of  the  total  amount  appropriated  to  March  3, 1881,  when  the  river  was 
divided  into  two  sections,  $317,845.44  had  been  expended  for  improve- 
ments and  $7,000  for  the  purchase  of  rights  and  titles  of  the  Wabash 
Navigation  Company.  Since  that  dat«  the  sum  of  $325,000  has  been 
appropriated,  of  which,  and  the  balance  on  hand  March  31,  1881, 
$25,000  has  been  applied  to  improvements  at  or  in  the  vicinity  of  Gray- 
ville.  111.,  and  $325,060.36  expended  in  the  construction  of  the  lock  and 
dam  at  Grand  Bapids,  snagging,  and  other  general  work. 


*  Not  printed 
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The  total  expenditures  to  June  30, 1895,  for  all  works  below  Yincennea 
is  $674,905,  including  outstanding  liabilities  on  that  date. 

Money  statement. 

July  1, 1894,  balance  unexpended $909. 60 

Amount  appropriated  by  act  of  August  17, 1894 15, 000. 00 

15,309.60 

June  30;  1895,  amount  expended  during  fiacal  year 8, 690. 34 

July  1, 1895,  balance  unexpended 6, 619. 35 

July  1, 1895,  outstanding  liabilities 1,  525. 06 

July  1, 1895,  balance  available 5,094.20 

{Amount  (estimated)  required  for  completion  of  existing  project 25, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  JuneSO,  1897  25, 000. 00 
Submitted  in  compliance  Avith  requirement's  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


IMPROVEMENTS  ABOVE  VINCENNES. 


Being  engaged  at  other  work^  the  snag  boat  Osseo  has  been  unable  to 
reach  this  portion  of  the  river  where  snagging  was  the  principal  work 
contemplated.    No  work  has  been  done  since  last  report. 

The  estimates,  project,  condition  of  river,  etc.,  are  hereinbefore  refer- 
red to  and  need  not  be  repeated  here. 

The  following  is  a  summary  of  all  appropriations  made  for  the  work  to 
date: 


By  the  act — 

Approved  July  13, 1892 $5, 000 

Of  August  17,1894 5,000 

Total 85,500 


By  the  act —  ■ 

Approved  March  3, 1881 $25, 000 

Approved  August  2, 1882 ....     30. 000 

Approved  July  5,  1884 10, 000 

Of  August  11, 1888 5,000 

Approved  September  19, 1890      5, 500 

The  total  expenditures  to  date  for  this  portion  of  the  river  amount 
to  $81,593.56,  including  outstanding  liabilities. 

Letters  requesting  information  concerning  the  traffic  and  commerce 
on  this  river  during  the  past  year  were  addressed  to  all  parties  sup- 
posed to  to  have  such  records,  but  no  satisfactory  replies  were  received, 
and  but  two  steamboats,  the  May  Belle  and  the  Peanlmhauo^  have  passed 
the  locks;  all  other  lockages  were  house  boats  or  skiffs,  not  engaged 
in  river  traffic. 

Money  statement. 

July  1,  1894,  balance  unexpended $550.48 

Amoiint  appropriated  by  act  of  August  17, 1894 5, 000. 00 

f,  550. 48 
June  30,  1895,  amount  expended  during  fiscal  year 1, 637. 19 

July  1,  1895,  balance  unexpended 3, 913. 29 

July  1,1895,  outstanding  liabilities 6.85 

July  1,  1895,  balance  available 8,906.44 

{Amount  (estimated)  required  for  completion  of  existins^  project 10, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  yearenaing.lune30, 1897    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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E  E  5. 

IMPROVEMENT  OF  WHITE  RIVER,  INDIANA. 

The  improvement  of  this  river  was  commenced  in  1879.  At  tha*^  time 
it  was  badly  obstructed  by  suags,  rocks,  shoal  places,  and  rock  reefs. 
The  adopted  project  provides  for  the  removal  of  snags,  concentration 
of  water  flow  by  wing  dams  and  excavation  of  channels  where  neces- 
sary, so  as  to  make  the  river  navigable  for  light-draft  boats.  Work 
has  been  confined  to  the  lower  portion  of  the  river,  principally  between 
its  mouth  and  Hazletou,  Ind.,  17  miles  above. 

The  original  project  of  May  14,  1879,  contemplated  improvements 
over  the  reach  of  river  from  its  mouth  through  a  distance  of  about 
40  miles,  to  Petersburg,  Ind.,  thence  up  each  branch  as  far  as  might  be 
practicable  without  locks  and  dams,  in  all  a  distance  of  about  75  or  80 
miles,  the  estimated  cost  of  which  was  as  follows: 

Improving  Kellys  Ripple $20,000 

Rock  excavation  at  other  ripples  and  shallow  places 25, 000 

Removing  bar,  snags,  and  piers  of  old  aqueduct 5, 000 

Confining  channel  for  removal  of  bars  and  protection  of  banks 50, 000 

Removing  snags 37, 500 

Engineering  and  contingent  expenses 12,500 

Total 150,000 

This  estimate  was  based  on  information  gained  from  a  hasty  survey 
or  reconnoissance  made  at  the  rate  of  8  or  10  miles  a  day.  In  his  report 
of  December  27,  1878,  concerning  this  survey,  the  officer  then  in  charge 
says  with  reference  to  snags  in  the  West  Fork:  "In  my  estimation 
$1,000  a  mile  would,  in  most  places,  be  considered  a  small  estimate." 
In  the  lower  river  the  obstruction  at  Kellys  Ripple  was  considered  the 
worst,  and  from  information  based  on  a  more  reliable  survey  the 
estimated  cost  of  this  work  was  increased  in  1880  to  $25,000. 

The  work  at  this  point  has  proven  to  be  the  most  permanent  of  any 
upon  the  river,  since  during,  more  recent  years  the  appropriations  have 
been  too  small  to  permit  other  than  snagging  work  to  be  done,  and  such 
brush  dams  as  had  been  built  to  close  cut-offs  and  concentrate  the  water 
flow  have  become  rotten  and  carried  away  by  ice  and  high  water,  leaving 
the  navigable  condition  of  the  river,  at  present,  in  a  very  unsatisfactory 
condition. 

The  snag  boat  Oaseo  was  at  work  from  July  1  to  August  4, 1894,  on 
a  portion  of  the  river  known  as  Seven  Mile  Bend.  During  this  period 
of  operations  195  snags  with  an  aggregate  weight  of  726.8  tons  were 
removed  from  the  river.  The  appropriation  of  August  17, 1894,  pro- 
vides for  a  resurvey  of  this  river,  which  has  never  been  accurately  sur- 
veyed except  for  a  distance  of  12  or  13  miles  above  its  mouth.  This  it 
ha«  not  yet  been  found  practicable  to  do,  but  at  the  lii*st  favorable  oppor- 
tunity it  is  intended  to  place  a  party  in  the  field  and  make  the  survey 
during  the  most  propitious  season  when  the  natural  conditions  are  most 
advantageous.  When  this  has  been  done  a  reliable  estimate  can  be 
made  of  what  is  at  present  necessary  for  the  improvement  of  this  river. 

The  following  is  a  summary  of  all  appropriations  made  for  the  work 
up  to  June  30, 1895: 

By  the  act —  1  By  the  act — 


Approved  March  3, 1879 $25,000 

Approved  June  14, 1880 20, 000 

Approved  March  3, 1881 20, 000 

Approved  August  2, 1882 ....  20, 000 

Approved  July  5, 1884 10, 000 

Approved  August  5, 1886 7, 500 


Of  August  11, 1888 $5,000 

Approved  July  13, 1892 5, 000 

Of  August  17,1894 5,600 

Total ,  117,500 
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The  total  of  expenditures  for  this  work  to  date  is  J112,669.55,  of  which 
(3,151.87  was  expended  daring  the  past  fiscal  year. 

No  satisfactory  data  concerning  the  trafBc  and  commerce  on  this  river 
coald  be  obtained,  notwithstanding  that  letters  requesting  such  infor- 
mation were  addressed  to  all  parties  supposed  to  have  records  of  it. 

Money  statement, 

Jaly  1, 1894,  balance  unexpended $2,982.32 

Amount  appropriated  by  act  of  Angost  17,1884 5,000-00 

7,982.32 
Jane  30, 1895,  amount  expended  during  fiscal  year 3»  151.  S7 

July  1, 1895, balance  unexpended 4,830-45 

(Amount  (estimated)  required  for  completion  of  existing  project 2, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  90, 1897      2, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and:  of  sundry  civil  act  of  March  3, 1893. 


I 


APPENDIX  F  F. 


IMPROVEMENT  OF  GREAT  KANAWHA,  ELK,  AND  GAULEY  RIVERS,  WEST 
VIRGINIA,  AND  OF  NEW  RIVER,  VIRGINIA  AND  WEST  VIRGINIA. 


REPORT  FOR  THE  FISCAL  TEAR  ENDING  JUNE  SOy  1895,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS.  OFFICERS  IN  CHARGE,  COL, 
{NOW  BRIG,  GEN)  WM.  P.  CRAIG  HILL  AND  LIEUT,  COL,  PETER  C. 
HAINS,  CORPS  OF  ENGINEERS, 


IMPROVEMENTS. 


1.  Great  Kanawha  River,  West  Virginia.  1  3.  Elk  River,  West  Virginia. 

2.  Operating  and  care  of  locks  and  dams  i  4.  Gauley  River,  West  Virginia. 

on  Great  Kanawha  River,  West  Vir-     5.  New  River,  Virginia  and  West  Vir- 


ginia. I  ginia. 

EXAMINATIONS. 


6.  Big  Coal  and  Little  Coal  rivers,  West  I  7.  Elk  River,  West  Virginia. 
Virginia.  | 


(For  letter  of  transmittal  see  Appendix  H.) 


F  F  I. 

IMPROVEMENT  OF  GREAT  KANAWHA  RIVER.  WEST  VIRGINIA. 

The  object  of  the  improvement  has  been  to  give  a  depth  of  not  less 
than  6  feet  all  the  year  round  throughout  the  whole  river,  96  miles. 
The  means  are  locks  and  dams.  The  locks  are  about  300  by  50  feet, 
above  Charleston,  and  about  340  by  55  feet  below.  The  following  table 
shows  the  present  condition: 


No. 


2 
3 

4 
5 
6 
7 
8 
9 
30 
11 


Distance  from  Charleston.  Style  of  dam. 


26  miles  above 1  Fixed  — 

21  miles  above do  ... 

15  miles  above i  Movable . 

9  miles  above.: ' do  ... 

4  milea  below I do  ... 

14  miles  below ' do  ... 

22i  miles  below I do  ... 

32  miles  below do  . . . 

3M  miles  below I do  ... 

5<4  miles  below ' do | Do. 


Com-  I 

pleted  '  Remarks. 

In— 


1887      In  operation. 
1882    I         Do. 
1880  Do. 

Do. 

Do. 

Do. 

Do. 
Under  contract  for  completion. 

Do. 


1880 
1886 
1893 
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Dredging  is  also  necessary  in  some  of  the  pools,  as  well  as  the  occa- 
sional removal  of  snags  and  rocks.  It  is  expected  the  improvemeat 
will  be  completed  in  1896. 

Mr.  A.  M.  Scott  has  continued  to  exercise  the  local  charge  iu  his 
usual  efficient  manner.  His  report,  which  is  appended,  treats  in  detail 
of  the  operations  of  the  year. 

As  the  improvement  of  the  river  has  progressed  the  commerce  on  it, 
notably  the  shipment  of  coal,  has  greatly  increased. 

The  telephone  line  has  been  maintained  between  the  central  office  iu 
Charleston  and  the  locks,  and  it  is  used  by  night  as  well  as  by  day, 
being  found  indispensable  for  the  proper  oversight  and  direction  of  the 
operations,  as  well  of  constniction  and  of  maintenance. 

A  gauge  reader  has  been  kept  at  Kanawha  Falls,  near  which  place 
the  Gauley  joins  the  New  to  form  the  Great  Kanawha  River,  and 
another  at  Hinton,  where  the  Greenbrier  empties  into  the  New  Biver. 
The  compensation  of  these  men  is  less  than  $10  a  month  each.  They 
send  to  the  central  office  daily  reports  by  postal  card  of  the  stage  of  the 
river  at  their  respective  stations  and  by  telegraph  when  there  is  a  rapid 
rise.  These  reports  are  necessary  as  warnings  to  the  central  officie  in 
Charleston  in  order  that  such  maneuvers  of  dams,  etc.,  may  be  had.  in 
time  as  the  height  and  duration  of  the  freshet  may  require. 

The  appropriation,  March  2, 1895,  of  $580,700  completes  the  amount 
estimated  for  the  existing  project.  The  finished  works  are  maintained 
with  funds  from  the  general  appropriation  of  July  5, 1884,  for  operating 
and  care  of  canals  and  other  works  of  navigation. 

The  following  are  the  amounts  and  dates  of  appropriations  for 
improving  Great  Kanawha  River,  West  Virginia: 


March  3, 1873 $25,000 

June  23,1874 25,000 

March  3, 1875 300,000 

August  14,1876 270,000 

Junel8,1878 222,000 

March  3,1879 150,000 

Junel4,1880 200,000 

March  3, 1881 200,000 

August  2,1882 200,000 


July.5,1884 $200,000 

August  5,1886 187,500 

August  11,1888 350,000 

September  19, 1890 300.000 

July  13, 1892 225^000 

March  3, 1893 500,000 

March  2, 1895 580,700 

Total 3,935,200 


Money  statement. 

July  1, 1894,  balance  unexpended $476,626.71 

Amount  ax)propriated  by  sundry  civil  act  approved  March  2, 1895 580, 700. 00 


1,067,326.71 
June  30, 1895,  amount  expended  during  fiscal  year 273, 270. 85 


July  1, 1895,  balance  unexpended 784,065.86 

July  1,1895,  outstanding  liabilities $4,000.00 

July  1, 1895,  amount  covered  by  uncompleted  contracts 640, 301. 86 

644,301.86 


July  1, 1895, balance  avaUable 139,754.00 
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Abstract  of  prapoaalt  for  ironwork  for  DatM  No$,  9y  10 ,  and  11,  Great  Kanawha  River, 
West  Virginia,  opened  at  U.  S,  Engineer  Office,  Charleeton,  W.  Va.,  at  ^.35  p,  m.  Sep^ 
icmher  £7, 1894. 


No.  I    Name  and  address  of  bidder. 


Wrought  iron 
I    (approximate 
I       quantity, 
;  586,000  pounds). 


Bid. ,  Amount. 


Driftbolts 
(approximate 

quantity, 
49,000  pounds). 


_l. 


Bid.  •  Amount. 


1  Kussell  Wheel  and  Foundry  Co.,  CmU,  Cents. 

Detroit,  Mich 5.59  $32,757.40  i  1.79 

2  Tlio  J.  &  B.  Qreenwald  Co.,  Cln-  '  ; 

cinnati,  Ohio ,  6  35,160.00     2.36  j 

3  >  Kvan,  McDonald  Manufacturing  j 

I     "Co.,  Baltimore,  Md 4.57,26,780.20     2.08; 

4  The  Phoenix  Bridge  Co..  Phila-  |  '  ;  : 
I      dclphia.  Pa ,  5.75  ,  83,695.00     4 

5  ,  James  Rees  &  Sons,  Pittsburg,  II 

Pa 5.10     29,886.00     2.20 

6  I  The  Hoefinghoflf  &,  Lane  Foun-  II  !  | 
I     dry  Co.,  Cincinnati,  Ohio 6. 25     36, 625. 00     2. 33| 

7  Brown  Ketcham  Irou  Work,  In-  I  I  i  ' 
1      diauapoUs,  Ind ,  5.46  ;  31,995.60     2.45  ; 

8  I  Lane  Bros.  Bridge  and  Construe-  I  i 
I      tion  Co..  Newark.  Ohio ).7U     27,512.00 

9  .  WiiUamH.  March,  Philadelphia,  i 

Pa 4.47 

10  The  Snead  &  Co.  Iron  Works,  < 

Louisville, Ky 5.64 

11  ,  The  Van  Dom  Iron  Works  Co.,  I 

Cleveland. Ohio 4.0U     28,714.00 

12  The  Toungstown    Bridge    Co.,  |  , 
I      Youngs  town,  Ohio 4. 00     23,967.40 

13  I  The  Fred  J.  Myers  Manufactur-  >  I 

ing  Co. ,  Hamilton,  Ohio 6. 10     35, 746. 00     5. 90 

14  Tho  Novelty  Iron  Co..  Canton,  '  i 

Ohio 4.75     27,835.00     1.83 


26, 194. 20 
33,050.40 


1.05 
1.84 

2.71  ■ 

I 
1.90 

2.10 


$877.10 
1,156.40 
1,019.20 
1,960.00 
1,078.00 
1, 143. 33 
1, 200. 50 
955.50 


Cast  iron 

(approximate 

quantity, 

337,(ib0  pounds). 


Bid. 


AmouDt. 


Total 
amount. 


Oents.l 
1.00  ,  $6,403.00  |$40,037.50 

3        i  10,110.00     46,426.40 


I 

2.33  ,    7,852.10  ^  35,651.50 

3.80     12,806.00  '  48,461,00 

I  I 

2.80       9,436.00  ^  40,400.00 

2.25      7,582.50  45,350.83 

2.48      8,357.60  41,553.70 

2.09      7,043.30  35,540.80 

901.60:2.73       9,200.10  36.295.90 

7,515.10  41.893.40 


1,327.90 

931.00 

1,029.00 

2,891.00 


2.28 
2.90 
2.10 


I 


9,778.00  ,  39,418.00 

7,077.00     32.073.40 

I 
7,863.33  ,  46,500.38 


896.70     L93       6,304.10 


35,235.80 


Coutract  awarded  to  the  Youngstown  Bridge  Company. 

Abstract  of  proposale  for  building  Jive  frame  houses  for  lock  hands,  at  Locks  Xos,  7  and 
S,  Great  Kanawha  River ,  W,  Va.,  opened  at  U,  S,  Engineer  Office,  Charlestofi,  W.  Va,, 
at  2,40  p.  w.  May  31,  1895, 


Kind  of  work  and  material. 

Approxi- 
mate 
quantity. 

(1)  Morgan  &  Gard- 
ner, 
Charleston,  W.Va. 

(2)Stark&DeBord. 
Charleston,  W.Va. 

(3)Gimiand&WUd. 

man, 
Charleston.  W.  Va. 

Bid. 

Amouut. 

$1, 909. 98 
106.40 
2L50 
33.00 

2,099.97 
197.60 
32.25 
49.50 

Bid.       Amount. 

Bid.     1  Amount. 

T^,kNo.7: 

Two  honses.  etc 

Masonry...  cubic  yards.. 

Excavation do.... 

Pier  stone number. . 

Lock  No.  8: 

Three  housej«,  etc 

Masonry . . .  cubic  yards . . 

Excavation do — 

Pier  stone number.. 

28' 

86 
20 

52* 

129 

30 

$1,999.98 

3.80 

.25 

1.05 

2,999.97 

3.80 

.26 

1.65 

$1,548.76 

6.00 

.25 

1.50 

2, 323. 14 

6.00 

.25 

1.50 

$1,548.76 
168.00 
21.50 
30.00 

2. 323. 14 

312.00 

32.25 

45.00 

$1,486.00  !  $1,486.00 

4.40          123.20 

.30            25.80 

2.00,          40.00 

2, 229  00       2, 229. 00 

4.40,        228.80 

.30            38.70 

2. 00            60. 00 

Total 

5,440.20 

4, 480. 65 

4,231.60 

Approxi- 
mate 
quantity. 



' 

Kind  of  work  and  material. 

(4)  James  M.  Mays. '    (5)  David  Eagan,   1(6)  Honry  Crawford, 
Charleston,  W.  Va.   Charleston,  W.  Va.   St.  Albans,  W.Va., 

Bid.     ;  Amount.       Bid.      !  Amount.  |      Bid. 

Amount 

Lock  No.  7: 

Two  houses  etc 

i         1         i         1         , 

^130.00  t2. 130.00  ^1  27.vno  'ai.27.<>.  oo  *i  .v;»n  no  '  *i  Mn  nn 

Masonrv... cubic  yards.. 

Excavation do 

Pier  stone number. . 

Lock  No.  8: 

Three  houses,  etc 

28 
86 
20 

5.50,      164.00 
.35  I        30.10 
1. 30          26. 00 

3. 170. 00     3. 170. 00 

3.75 
.25 
1.00 

1  0T7  nn 

105.00 
21.50 
20.00 

1    977  OA 

^'     5.60 
.25 
1.00 

2,280.00 

140.00 
2L50 
20.00 

9  Qfln  m 

Masonry... cubic  yards.. 

Excavation do  — 

Pier  stone number. . 

52 
129 
30 

5. 75  ;      299. 00  ,         3. 75  !      195. 00 
.35-        45.15  1           .25          32.25 
1.35          40.50  :          1.00          80.00 

5.00          200.00 

.25            82.26 

1.00  .          80.00 

ToUl 

1 .<>.  891.75 

3, 655. 75 

4,303.76 

' 

.. 

Contract  a^ya^(led  to  David  Kagau. 
BNG  95 154 
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rsport  of  mr.  addison  m.  scott,  assistant  bnoinsbr. 

United  Statks  Enginxkb  Office, 
CharlesUm-Kanawka,  W.  Fa.,  July  5,  ISSS, 
Colonel:  I  have  the  honor  to  submit  the  following  report  on  the  Great  Kanawha 
Rfyer  ImproyemeDt  for  the  year  ending  June  90, 1896: 

The  principal  work  during  the  year  nae  been  on  the  constrnotion  of  Locks  Noe.  9, 
lOiand  11,  and  in  maintaining  and  operating  the  seven  completed  locks  and  dams. 
The  principal  work  on  construction  will  be  given  first. 

LOCK   AND  DAM  NO.  9— CONTRACT  FOR  FOUNDATIONS  AND  MASONRY. 
[Movable  dam,  25  milea  from  month  of  rirer  and  33  below  Cbarlestoo.] 

Work  on  this  contract  has  been  mainly  directed  to  building  masonry  for  the  lock 
inside  the  cofferdam,  and  at  quarrying  and  cutting  stone  for  the  loci  and  for  the 
foundations  of  the  dam.    Fair  progress  was  made  during  the  year. 

It  was  on  the  whole  a  good  year  for  river  work.  Work  inside  the  cofferdam  at 
No.  9— mainly  excavating  for  the  lock  foundations  and  laying  masonry— was  in  prog- 
ress last  season  after  July  1  without  interruption  until  November  20,  when  masonry 
was  stopped  for  freezing  weather.  Work  on  the  guard  cribs  and  at  paving  the  slope 
above  tue  lock  was  continued  when  the  weather  permitted  until  December  25,  when 
operations  were  suspended  for  winter. 

The  cofferdam  pumps  were  started  this  spring  on  April  27.  The  water  was  out  so 
that  excavation  inside  the  coffer — cleaning  the  walls^  ditches,  etc.,  of  winter  deposit 
of  mud— was  begun  April  29.  Laying  masonry  was  resumed  May  13  and  was  just 
getting  under  way  whon  the  cofferdam  was  flooded  by  a  rise  in  the  river  Hay  17. 
The  water  fell  ho  that  pumping  was  resumed  May  20.  Masonry  was  resumed  on  the 
33d,  aud  work  inside  the  cofferdam  has  gone  on  uninterruptedly  since  that  date. 

The  following  are  the  quantities  of  finished  work  done  on  this  oontnMt  daring  the 
year: 

Backing  masonry cubic  yards..  3,931 

Book-face  masonry do 1,127 

Pointed-face  masonry do 1,227 

Cut-stone  masonry do 242 

Sills  masonry do 242 

Quoins  masonry do 50 

Coping  masonry do 87 

Concrete do 120 

Paving do 87 

Stone  filling do....  1,176 

Timber  in  permanent  construction feet,B.M..  56, 128 

Sheathing do....  4,200 

Bolt  holes  in  masonry linear  feet..  493 

Puddliog cubic  yards..  166 

Embankment do 2,828 

Excavation,  earth,  etc do 6,881 

Excavation,  rock do 103 

I  Present  oondtfion.— The  lock  is  well  advanced.  There  are  still  to  be  set  on  the  lock 
about  1,630  cubic  yards  of  masonrj-.  With  the  exception  of  a  small  part  of  two 
courses,  the  land  wall,  including  wings,  is  complete  to  bottom  of  eoping,  and  100 
feet  of  the  coping  is  set.  The  river  wall  is  finished  fiTe  courses— 10  £wt  in  height— 
from  top  of  miter-sill  level,  and  about  one-third  of  the  sixth  course  is  set.  The  miter 
sills  are  completed  except  the  cushion  sticks  and  anchoraffe ;  the  drillinir  for  the 
anchorage  is  clone.  The  lower  guard  crib  lacks  one  round  of  timber  and  the  upper 
one  five  rounds  of  being  finished.  The  embankment  and  stone  drain  baek  of  land 
waU  are  nearly  up  with  the  masonry.  Part  of  the  paving  above  and  about  the  upper 
wing  is  in  place. 

It  is  expected  the  removal  of  the  lock  cofferdam  and  the  bnilding  of  the  coffer  for 
tho  first  section  of  the  navigation  pass  will  be  commenced  during  the  present  month. 
After  the  water  is  let  into  the  cofferdam  the  rest  of  the  lock  masonr>'  will  be  set  by 
derrick  boats. 

A  general  description  of  Lock  and  Dam  No.  9  is  given  in  the  Annnal  Report  of  the 
Chief  of  Engineers  for  1893,  page  2588.  For  further  description,  including  ihmt  of 
the  cofferdam  for  the  lock,  reference  may  be  made  to  pages  1954*1955  of  the  Bepoit 
for  1894.  ^^ 
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LOCK  AND  DAM  KO.   10.— OdMTSACT  FOR  FOUNOAXIONft  AH»  MASONRY. 

[Movable  daoi,  19  mileii  fiwm  moath  of  river  and  38  below  Cbarleaton.] 

Work  on  this  contract  was  mainly  directed  to  nreparing  fonndations  for  and  laying 
masoniT  inaide  tlie  cofferdam  for  the  lock,  and  at  preparing  stone  for  the  lock  and 
dam.  The  contractors,  Zimmerman,  Truaz  S^  Sheridan,  who  have  also  the  contract 
for  Ko.  9,  made  slow  progress  on  No.  10  daring  the  year.  They  appear  unable  to 
carry  on  both  works  to  good  adyantage.  They  have  been  making  more  headway 
latterly,  however,  and  better  progress  nom  this  time  on  is  hoped  for. 

Work  on  the  foundations  of  the  lock,  as  generally  noted  above,  was  in  progress 
last  season,  generally  with  a  small  force,  until  November  20,  when  the  laying  of 
masonry  was  stopped  on  account  of  freezing  weather.  The  cofferdam  was  filled 
through  the  sluices  December  14,  and  opera^ns  practically  suspended  for  winter. 

Tlie  pumps  were  started  this  spring.  May  2.  iSxeavation  inside  the  cofferdam — 
cleaning  the  works  of  winter  deposit — began  Hay  4.  The  laying  of  masonry  waa 
resumed  May  13,  but  was  stopped  on  the  I7th  by  the  rise  in  the  river,  referred  to 
under  the  head  of  Lock  9.  The  pumps  were  started  again  May  20.  Masonry  was 
resumed  on  the  23d  and  work  inside  the  cofferdam  has  been  in  progress  since  that 
date. 

The  following  are  the  quantities  of  finished  work  done  on  the  contract  during  the 
year: 

Backing  masonry cubic  yards. .  2, 801 

Kock-face  masonry do 821 

Pointed-face  masonry do 1,025 

Cut-stoue  masonry do 158- 

Sills do....      139 

Qaoins do 97 

Concrete * do 32 

Stone  filling do....      438 

Sheathing feet,B.M..  4,300 

Bolt  boles  in  masonry linear  feet..      200 

Puddling cubic  yards. .      218 

Embankment do 2,170 

Excavation,  earth,  etc do 6,235 

Excavation,  rock do 92 

Present  condition, — There  are  still  about  2,720  cubic  yards  of  masonry  to  lay  on  the 
lobk.  The  land  wall,  except  lower  win^,  is  nearly  completed  to  the  top  of  the  fifth 
course — 10  feet  in  heiffht— above  miter  sill.  The  sixth  and  seventh  courses  are  about 
three-fourths  set,  and  a  beginning  has  been  made  on  the  eighth  and  ninth  oonxses. 
(The  tenth  course  is  the  coping.)  The  upper  wing  is  up  to  bottom  of  coping,  but 
nothing  has  been  done  yet,  except  at  excavation,  on  the  lower  wing.  The  nuddling 
is  all  in  about  the  upper  wing,  and  the  embankment  an4  stone  drain  back  of  the  land 
wall  is  mostly  up  with  the  masonry. 

The  river  wall  has  the  third  course  above  miter-sill  level  completed;  tiie  fourth 
course  is  nearly  finished,  and  about  one-third  of  the  fifth  course  is  set.  The  upper 
miter  and  cross-sills  are  finished  exoept  the  placing  of  the  cushion  sticks  and  anchor- 
age, and  a  part  of  the  foundation  course  for  the  lower  sill  is  in  place. 

A  general  description  of  Lock  and  Dam  No.  10  is  givm  on  paffe  2588  of  the  Annual 
Report  of  the  Chief  of  Engineers  for  1893.  For  farther  dee<»ription,  including  the 
cofferdam  for  the  lock,  reference  may  be  made  to  page  1955  of  the  Beport  for  1^. 

LOCK  AND  DAM  NO.  11— COKTBACT  FOR  VOUNDATIONS  AND  MASONRY. 
[Movable  dam,  If  miles  tnuu  moath  of  river  and  8d|  miles  below  head  of  slack  water.] 

Work  on  this  contract  during  the  year  has  been  mainly  directed  to  excavating  for, 
and  putting  in  concrete  and  masonry  for  the  lock  inside  the  coffecdam,  and  at  quar- 
rying and  preparing  stone  for  the  lock  and  for  the  foundations  of  the  dam. 

The  contractor,  Mr.  Thomas  Munford,  has  a  good  plant  (see  Beport  of  Chief  of 
Bngineers  for  1894,  p.  1956),  and  has  employed  a  larse  force  whenevw  praotioable 
and  has  made  excellent  progress.  The  quantities  of  finished  w<uk  done  during  the 
year  are  given  below. 

As  stated  in  the  last  annual  report,  some  difficulty  was  experienced  in  pumpingout 
the  lock  cofferdam,  on  account  of  part  of  it  not  being  weU  down  to  hardpan.  This 
was  overcome  by  driving  heavy  sheet  piling  outside  next  to  the  sheathing  with  a 
pile  driver,  and  the  water  exhausted  so  that  excavation  inside  the  cofferdam  was 
begun  July  2.  The  first  concrete  was  put  in  July  14  and  the  first  stone  set  in  the 
foundation  on  the  17th. 
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llie  ozoaTatioB  for  fonndations  and  transportation  of  materials  aoroas  the  rlTor 
(the  latter  being  done  by  the  cableway)  were  carried  on  as  far  as  practicable  night 
and  day  and  the  work  g^enerally  pushed  with  a  good  deal  of  enerffy.  All  of  the 
concrete  for  the  foundations  of  the  lock,  aggregating  as  shown  below,  6,017  cubic 
yards,  was  placed  between  July  14  and  October  25.  The  concrete  plant,  consisting  of 
elevator,  screen,  derricks,  mixer,  etc.,  all  run  by  steam,  proved  a  decided  succeed 
doine  the  work  rapidly  and  well.  After  a  little  practice  11  batches  (each  containing2 
barrelB  of  cement,  15  cubic  feet  of  sand,  and  33  feet  of  broken  stone),  making  14| 
cubic  yards  of  concrete  rammed  in  place,  were  mixed,  taken  across  the  river  (a  dis- 
tance to  nearest  part  of  lock  foundation  of  about  900  feet)  by  cableway  and  pat  in 
place  per  hour. 

Fortunately  the  hardpan  was  found  everywhere  at  the  site  of  the  lock,  aboat  as 
indicated  by^he  prelimmary  examlni^tions  aud  borings.  It  is  a  compact,  indurated 
clay,  of  reddish  color,  free  from  gravel  or  grit.  It  is  somewhat  irregular  in  quality, 
in  places  being  very  hard  and  *' chunky ''  and  in  others  finer  and  rather  crumbly. 
It  was  perfectly  dry,  no  water  at  all  coming  through  it,  and  cut  down  plumb  and 
smooth  on  the  sides  of  the  excavations.  It  disintegrated  on  fair  exposure  to  the 
sun  and  air.  In  places  it  was  rather  difficult  to  get  the  bottom  smooth  and  in  good 
shape  to  receive  tne  concrete.  A  coat  of  '^ one  to  one''  mortar  was  put  on  the  hard- 
pan,  everywhere,  on  bottom  and  sides,  before  the  concrete  went  on. 

The  hardpan  was  covered  with  sand,  gravel,  and  earth  from  10  to  19  feet  deep. 
The  elevation  of  the  top  of  the  hardpan  varied  considerably,  particularly  between 
the  sites  of  the  land  and  river  walls,  and  it  was  necessary  to  extend  the  excavation 
into  it  from  2^  to  10  feet  in  order  to  get  the  foundations  down  to  a  nearly  uniform 
level.  The  foundations  of  the  bottom  of  the  river  and  land  walls  are  at  tide  refer- 
ence 491.3'  and  492',  respectively.  The  elevation  of  low  water  is  510^,  making  the 
foundation  18.7  and  18  feet  below  that  reference.  The  foundations  of  the  miter  sill 
are  at  490'  or  20  feet  below  low- water  mark. 

The  top  of  miter  sills  is  at  504'.  The  top  of  the  coping  is  526',  making  the  walls 
from  34  to  34.70  feet  high  from  hardpan.  From  4  feet  to  4.7  feet  of  concrete  was 
pnt  under  the  main  walls.  Concrete  was  also  used  for  the  interior  of  the  waUs 
up  to  within  two  courses  (4  feet)  of  level  of  miter  sills,  where  the  regular  maaoniy 
begins. 

With  the  exception  of  about  four  days'  suspension  in  September,  caused  by  a  rise 
in  the  Ohio,  worK  in  the  cofferdam  was  carried  on  without  interruption  until  Novem- 
ber 20,  when  masonrv  work  was  stopped  by  cold  weather.  The  cofferdam  was  filled 
by  another  raise  in  the  Ohio  December  5,  when  operations  on  the  river  were  stopped 
for  winter. 

The  cofferdam  pumps  were  started  this  spring  on  April  29.  The  laying  of  masonrv 
was  resumed  May  2,  and  has  been  in  progress  since.  The  rise  of  May  17  stopped 
work  on  the  river  wall  three  or  four  days,  but  the  land  wall  was  built  up  higher,  and 
work  on  that  was  not  suspended. 

The  quantities  of  work  done  on  this  contract  during  the  year,  not  including  niate> 
rials  prepared,  were  as  follows : 

Backing  masonry cubic  yards..  5.011 

Rock-face  masonry do 2,848 

Pointed-face  masonry do 1,752 

Cut-stone  masonry do 383 

Silhi do....  367 

Quoins do....  64 

Coping do....  6 

Concrete do 6,071 

Paving do 354 

Riprap do 845 

Stone  filling do 2,422 

Timber  in  permanent  construction feet  B.  M..  70,000 

Sheathing *. do....  31,600 

Bolt  holes  in  masonry linear  feet..  420 

Puddling cubic  yards..  502 

Embankment do 8, 136 

Excavation — earth,  etc do 34,676 

Excavation— hardpan do 4,927 

Excavation— rock do 296 

Crib  logs  in  cofferdam linear  feet..  17,771 

Cofferdam  filling cubic  yards..  1,970 

rrtsent  condition, — Work  on  the  lock  is  well  advanced.  There  are  still  aboat  1,250 
cubic  yards  of  masonry  to  set  on  the  lock.  The  land  wall,  including  the  wings,  is 
completed  to  bottom  of  coping,  except  a  small  amount  on  the  last  three  coursea  at 
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the  lower  end.  The  river  wall  is  completed  to  13.83  feet  above  miter  sills,  or  to  within 
8.17  of  top  of  coping,  and  has  three  conrses  above  that  level  about  half  in.  The  miter 
sills,  including  tne  cushions  and  anchorage,  are  completed  and  the  retaining  and  guard 
cribs  are  nearrir  finished.  Thepuddling  and  embankment,  and  drain  back  of  the  land 
wall  are  nearly  completed.  Tne  paving  and  riprap  on  slopes  above  and  below  the 
guard  cribs  is  partly  placed. 

Tearing  ont  the  cofferdam  for  the  lock  was  begnn  with  the  dredges  day  before  yester- 
day, July  1.    The  remainder  of  the  river  wall  masonry  will  be  set  from  derrick  boats. 

Dredging  for  and  building  the  cofferdam  for  the  navigation  pass  will  be  commenced 
in  a  few  days;  the  bulkheads  for  the  coffer  connections  with  the  lock  wall  have  Just 
been  put  in. 

A  general  description  of  Lock  and  Dam  No.  ll*is  given  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1893,  pages  2588  and  2589.  For  further  description,  includ- 
ing the  lock  cofferdam,  etc.,  reference  may  be  made  to  pages  1955  and  1966  of  the 
Report  for  1894. 

OPERATING  THE  COMPLETED  WORKS. 

With  the  exception  of  Lock  No.  3,  which  was  under  repairs  five  days  in  October, 
as  described  below,  the  seven  completed  locks  and  dams  remained  in  good  working 
order  throughout  the  year.  As  usual,  a  good  deal  was  done  at  the  different  looks, 
mainly  by  the  regular  hands,  in  keeping  the  works  in  order.  Some  of  the  most  impor- 
tant items  of  repairs  and  work  are  mentioned  below. 

Lock  No.  S,  fixed  dam. — Locking  was  suspended  at  No.  2  thiri^y- three  days  by  ioeand 
four  days  by  high  water  during  the  vear. 

In  addition  to  ordinary  repairs  and  work  about  600  cubic  yards  of  stone  was  taken 
from  the  bar  below  the  dam  during  low  water  last  fall,  mainly  to  improve  the  direc- 
tion of  the  current  below  the  Iock.  For  the  same  purpose  a  rough  crib  was  built 
between  the  lower  end  of  the  lock  wall  and  a  remnant  of  the  old  crib  cofferdam.  The 
stone  taken  from  the  bar  was  used  to  strengthen  and  repair  the  riprap  on  the  abut- 
ment side  below  the  works. 

Lock  No.  Sy  fixed  dam, — Locking  was  suspended  at  No.  3  thirty-one  days  by  ice  and 
four  and  one-half  days  by  high  water.  Locking  was  also  suspended  five  days  in 
October  to  bulkhead  the  forebay  to  refasten  some  of  the  sheaves,  etc.,  for  the  chains 
of  the  filling  valves  that  had  worked  loose  in  the  masonry. 

In  accordance  with  authority  given  by  the  Chief  of  Engineers,  the  crest  of  this 
dam  was  raised  in  a  temporary  way  16  inches  during  low  water  in  August,  mainly  to 
try  the  effect  on  the  side  current  at  the  lower  approach  of  Lock  No.  2.  The  dam 
was  raised  by  splash  boards,  well  nailed  and  braced.  They  stood  the  winter  floods 
and  ice  better  than  expected,  and  are  still  nearly  all  in  place.  This  raising  had  a 
decidedly  good  effect  at  Lock  No.  2,  and  proved  the  advisability  of  making  this 
increase  in  height  permanent  during  low  water  this  fall.  In  addition  to  bettering 
the  side  current  at  No.  2  it  will  considerably  reduce  the  dredging  required  to  make 
7  feet  depth  at  Harvey  Shoal  and  vicinity  in  the  upper  end  of  the  pooL 

The  commerce  through  Locks  Nos.  2  and  3  during  the  year  was  as  follows : 


Coal bushels. 

Coke^. tons. 

MisceUaneous  freight,  merchandise,  prodnce,  etc.,  by  steamboats do. . . 

Lumber  and  loss feetB.  M. 

Coal  and  coke  barges ., number 

Steamboats do... 

Other  craft,  house  boats,  etc do . . . 

Sbingles do... 

Brick do... 

Passenfcers do... 

Lockages  made do... 


Lock  No.  2. 


997,000 
4.500 
2,704 

180.700 


I, 


9.100 
5,542 
1.465 


Lock  No.  3. 


2,503.800 

4,500 

3,019 

296,600 

437- 

1,884 

63 

20,000 

18,760 

e,464 

l,ei8 


Lock  No.  4,  movable  dam. — This  dam  was  kept  up  two  hundred  and  nineteen  days 
during  the  year  and  down  the  rest  of  the  time,  owing  to  high  or  sufficient  stages  of 
water,  or  ice. 

In  addition  to  ordinary  repairs  21  shunting  hurters  were  placed  on  the  weir  in 
Pebruwry.  This,  with  the  30  put  in  last  year,  replaces  all  of  the  old  hnri^rs  on  the 
weir  with  the  improved  form. 

A  new  "drum  house''  to  store  materials  belonging  to  the  dam  was  built  last 
winter ;  the  work  was  done  by  the  regular  lock  hands. 
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The  maneuTen  of  the  dam  and  some  of  the  principal  items  of  commerre  at  No.  4 
are  gir^n  in  the  following  tables: 


MftMavere 
of  dam. 


Dirte. 


! 

Lowered '  Deo.  14. 

Baised i  Dec.20. 

Lowered |  Deo. 9.. 

Raised I  Mayl.. 


Lowered. 
KalMd... 


May  13. 
May  31. 


Time    ,  Men  en- 
taken.    I  ployed. 


Remarka. 


h. 
2 
8 

5 


No  material  difficulty. 

Do- 
Delayed  eeasideniblT  kj  iee. 
One  nour  a^juating  tripping  bar.    Ko 

diillAaity. 
No  difflcidty. 

Do. 


Coal 

Coke iona. 

Lomber  and  loga feet,  B.  M. 

Salt barraia. 

Steamboats nmnber. 

Coal  barm do... 

Otber  craft,  konse boats,  etc da... 

Lockageamade do... 


Through  !«i!l*!!^^pA.j      -r.^ 

theloA.   !*|£?*,;JS**       ^**^ 
I  tion  pass. 

3,480,000 
3,500 
236.500 
160 
744 
632 
23 


3.106,000 

UOOO 

149,250 

287 

1,087 

611 

16 


«.5M.«» 

4,5i» 
38S.1SI 

4<; 

1,1« 
1,M» 

91 

i,r» 


Look  No,  5y  movahU  Aam, — ^This  dam  was  kept  np  two  hnndied  and  eigbteen  daji 
dnring  the  year  and  down  the  rest  of  the  time  owing  to  high  or  sufficient  stages  of 
water  or  ice. 

New  panels  were  pnt  in  all  the  pass  wickets  during  the  year.  These  wickets  ate 
now  fifteen  years  old.  The  main  timbers  of  the  wickets  appear  pretty  sound,  and 
will  probably  last  several  years  yet.  On  the  weir  the  wickets  were  overhauled  and 
repaired  and  some  entirely  new  ones  pnt  in. 

A  new  drnm  house  and  a  blacksmith  shop  were  bnilt  dnring  the  year,  the  woik 
being  done  by  the  lock  men. 

The  maneuvers  of  the  dam  and  the  commerce  at  No.  5  are  given  in  the  following 
tables: 


Manenvera 
of  dam. 

Date. 

Tkno 
taken. 

Menem 

ployed. 

Remarks. 

Lowered. .... 

DacU 

1    20 
IS   00 

3    35 
15    6A 

1    30 

4to6 
5to6 
4to8 
6to6 

3  to6 

No  diffienlty. 

DelayedShoursandMminatesrepafringwfcketa. 

No  material  difficulty. 

Delayed  8|  hours  replacing  broken  liorse  aarf 

No^ffic&ty. 

12|  hours  spent  in  putting  new  panela  in  pa» 
wickets. 

Raised 

Xiowered 

Deo.  18-19 

Deo.  29 

Raised 

Mayl-2 

Lowered 

May  18 

Raised 

MaySl-Jnnel.. 

22    00 

6to7 

Coal bnaliela.. 

Coke tons.. 

Lumber  and  logs feet,B.M.. 

Shingles nmnber . . 

Brick do 

Salt barrels.. 

MisoeUaiieons  f^«^ht,  merehandise,  produce, etc tons.. 

Steamboats number. . 

Coal  barges do — 

Other  orafl,  honae  boats,  etc do — 

Passengers do.... 

Lockageamade do.... 


Through 
the  lock. 


5. 202, 700 

1,000 

217,617 

849,200 

27,825 

030 

8,725 

1,204 

901 

117 

19,877 


Through 
thenariga 

Total. 

tion  pass. 

7,507,300 

i2.7w.6ie 

3,500 

4.SII 

261,860 

479. 48r 

.'-132,000 

l,a8l,8N 

60.000 

86.  tf 

335 

i.l» 

2.833 

11,391 

880 

2,0lt 

1,206 

2.  Iff 

51 

18B 

3.512 

S3.8» 

i,4i> 

Look  No.  6f  movable  dam. ^This  dam  was  kept  np  220  days  dnring  the  year. 
In  addition  to  ordinary  repaira  the  main  storehonse  and  the  drum  house  wero 
repaired  and  enlarged  to  fit  them  for  general  storehoasss  for  supplies  for^dl  of  the 
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finished  locks.    This  was  done  by  purchase  of  material  and  hired  labor,  assisted  by 
the  regular  lock  meu 

The  maneuvers  of  tlie  dam  and  the  commerre  at  this  lock  are  given  in  the  follow- 
ing tables : 


Maneuvers  j 
or  (iani.     I 


Date. 


Time 
taken. 


Lowered Dec.  14 

Rai8e<l Dec.  20 

Lowered Dec.  29 

Raisecl Apr.  2ft-30  . 


Lowered '  May  13. 

Raised May  31. 


00  . 

00  I 


6 
15 


3    OO 


Men  em- 
ployed. 


5 

5 

3  to  6 


Remark*. 


4  to5 


2  wicketA  failed  to  trip.    Ko  material  difficulty. 
No  difficulty. 

Lowered  slowly  on  account  of  ice .    No  difficulty. 
Delayed  several  hours  by  deposit  in  pier  recess 

and  foul  chains. 
Delayed  1  hour  and  40  minvtes  by  drift  and  1 

wicket  failing;  to  trip.   Ko  material  difficulty. 
Ko  material  difficulty. 


Through     nTi'^vSJ 


Total. 


Coal bushels..     4,032,000 

Ooke tons..'  1,000 

Lumber  and  logs feet,B.M..'    1,478,860 

Stares number..  I 

Hbingles do — 

Brick do.... 

Salt barrels.. 

MiscellaneouH  freight,  merchandise,  produce,  etc tons. . 

Steamboats number. . 

Coal  barges do 

Other  craft,  house  boats,  etc do — 

Passengers do. . . . 

Lockages  made do — 


11, 746, 000 

3,S00  i 
5,938.750 
890,000 


15, 


11,000 
56,000 

100 

2,000 

7.461 

15,675 

1.272 

1,021 

712 

1,525 

108 

22 

39,111 

13,706 

I 


778,000 

4.500 

417,600 

890,000 

11,000 

156,000 

2,100 

23,186 

2,293 

2.237 

180 

52,816 

1,256 


Lock  No.  7,  movable  dam.— This  dam  was  kept  up  two  hundred  and  thirteen  days 
during  the  year. 

Theextension  of  No. 7  of  the  bank  ]>rotectiou  below  the  abutment,  referred  to  in 
the  last  annual  report,  was  continued  in  July.  In  doing  this  about  900  cubic  yards 
of  additional  riprap  was  used  and  150  cubic  yards  of  earth  moved  in  grading  the 
bank. 

The  maneuvers  of  the  dam  and  theoommerce  in  this  lock  are  given  in  the  follow- 
ing tables : 


ManeurerH 
of  dam. 


Date. 


Time      Men  em- 
taken.       ployed. 


Remarks. 


Lowered  —  Dec.  14. 

Raised Dec.  20., 

Lowered Dec.  29.. 

Raised May3.. 

Lowered May  13. 

Raised June  3. 


A. 

0 
5 
4 
8 

1 
12 


in. 

46  I 

42 

55 

45 

35 

10 


Ko  difficulty. 

Do. 
Belayed  considerably  by  ice. 
Delayed  2  hours,  mainly  l>y  drift  under  wickets. 
Ko  difficulty. 
Ko  material  difficulty. 


Coal busheU 

Coke tons 

Lumber  and  logs feet,  B.  M 

Railroad  ties number. . 

Staves do 

Shingles do 

Brick do.... 

Salt barrels-. 

Miscellaneous  freight,  merchandise,  produce,  etc tons. . 

Steamboats number.. 

Coal  barges do 

Other  craft,  house  boats,  etc do. . . . 

Passengers do 

Lockages  made do 


Through  '*i^°™X.?l 
*u^  uJX.  '  tne  naviga- 
the  lock.   ttionpa»8. 


2, 076, 700  '  13, 783, 000 

'  4,500 

875.140  I    4,171,550 


549 


11,000 
6,000  I 


1,000 
950,000 
20.000 


4.648 

988  I 

663  j 

76  I 

20.417  ' 


2,000 
12«945 
1.066 
2,047 
48 
8,000 


Total. 


15.  859, 700 

4,500 

5,046,690 

1.549 

960,000 

31.000 

6,060 

2,000 

17,698 

2,!0M 

2,700 

124 

2«,417 

I.O2O4 
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Lock  Xo.  8,  movable  dam. — This  dam  was  kept  up  two  hundred  and  fifteen  days 
dnring  the  year. 
The  maneu  vers  of  the  dam  and  the  oommerce  at  No.  8  are  given  iu  the  following;  tables : 


llaneavers 
of  dam. 

Date. 

Time 
taken. 

1  45 

8  80 

2  00 
12    45 

1    25 

9  30 

Men  em- 
ployed. 

Remarks. 

Lowored 

Dec.  14 

5 
4to5 

5 
4to5 

6 
5 

No  difficnl^. 

Delayed  35  minntes  by  sand  in  pier  reeeaa. 

Ko  material  difficulty. 

About  4A  bourH  taken  to  remove  wint^  depoait 

from  fonndationit  and  renair  chains. 
No  difficulty. 
Delayed  1  nour  and  30  minat«s  hy  sand  in  pi^r 

recess  and  fool  chains  on  weir. 

Baiaed 

Dec.  21 

Lowered 

Dec.  29 

HaifAd 

Mav4 

liO  wered 

May  18 

Saiaed 

Jiine  1 - 

,   Through 
i    the  lock. 


Coal bushels. 

Coke tons. 

Lumber  and  logs feet,  B.  M. 

Bailroad  ties number. 

Staves do... 

Brick do... 

Crib  logs linear  feet. 

Salt barrela. 

Miscellaneous  freight^  merohandise,  produce,  etc tons. 

Steamboats number. 

Coal  barges do... 

Other  craft do... 

Paasengera do... 

Lockages  made do . . . 


3.028.800 


636,100 
4,425 


6,000 
16,000 


1,094 

737 

54 

9,901 


Throueh  , 
the  naviga- ' 
tion  ] 


17,690,000 
4,500 

16.065,200 
110.900 
050.000 


.1. 


2,000  ' 

9.096 ; 

1,106  ; 
2,398 
53 
6, 157 


TotaL 


20,718.800 

4.S« 

16, 721,390 

115,325 

950,000 

6,000 

16.000 

2,000 

14,128 

2.200 

3,135 

107 

16,066 

1.272 


I 


MISCELLANEOUS  WORK. 

t- 

Iromoork  far  navigaiian  passes, — A  contract  for  furnishing  the  ironwork  for  the 
navigation  passes  of  Dams  Nos.  9,  10,  and  11  was  made  by  Colonel  Crai^hill  with 
the  Youngstown  Bridge  Company,  of  Youngstown,  Ohio,  the  lowest  biddtsr,  by 
agreement  dated  Octol^r  5,  and  anproved  by  the  Chief  of  Engineers  October  16, 1894. 

This  contract  embraces  about  635,000  pounds  of  wrought  iron  and  steel,  including 
49,000  pounds  of  driftbolts  and  337,000  pounds  of  cast  iron. 

The  contractors  were  slow  about  getting  started  with  the  work,  and  ezperienoed 
considerable  trouble  in  getting  the  iron  channels  required  for  wicket  horses  and  for 
the  trestles  of  the  service  bridges. 

They  have  now  delivered  at  the  locks  altogether  as  follows,  viz:  Wrought  iron, 
71,290  pounds;  driftbolts,  47,093  pounds:  cast  iron,  282,757  pounds.  They  are  a 
good  deal  behind  with  the  wrought  work,  particularly  with  the  large  parts,  the 
bridge  trestles,  wicket  horses,  props,  etc.  They  have  this  work  now  mostly  or  all 
under  way  in  the  shop,  and  are  making  fair  progress  with  it. 

Lock-gate  anchorage. — The  Van  Dom  Iron  Works  Company,  of  Cleveland,  Ohio, 
furnished  the  ironwork  for  the  lock-gate  anchorage  and  line  hooks  for  Locks  Not. 
9, 10,  and  11,  under  regular  contract  with  Colonm  Craighill,  approved  August  10, 
1894.  It  embraced  15,743  pounds  of  wrought  and  10,310  pounds  of  cast  iron.  The 
last  of  the  work  was  completed  and  delivered  to  the  locks  in  November. 

A  sad  occurrence  connected  with  this  contract  was  the  death  on  October  23  of 
Mr.  William  S.  Summers,  civil  engineer,  while  on  duty  iu8i>ecting  this  work  for  the 
United  States.  He  dropped  dead  fVom  heart  disease  in  the  shop  at  Cleveland  as  he 
stood  looking  at  the  forging  of  one  of  the  anchor  bars.  Mr.  Summers  had  been 
employed  at  various  times  on  this  improvement  in  the  capacity  of  assistant  engi- 
neer and  inspector.  He  was  a  fine  man,  a  cultured  gentleman,  a  good  engineer, 
energetic  ana  thoroughly  conscientious  and  reliable  in  every  position.  His  death 
was  a  real  loss  to  the  work  and  to  many  people  and  in  many  wavs. 

Dredging. — ^The  Government  dredge,  assisted  by  the  towboat  Bee,  was  steadily 
employed  last  season  up  to  December  13,  when  operations  were  suspended  for  winter. 
The  following  is  a  brief  summary  of  the  work :  The  work  of  deepening  and  widen- 
ing the  towing  channel  at  Scary  in  the  No.  8  Pool,  referred  to  in  the  last  annual 
report,  was  continued  until  Jnlv  12.  From  July  13  to  the  16th  and  from  the  17th  to 
the  25th,  respectively^  in  dredging  out  the  approaches  of  Lock  6  and  Lock  2.  From 
July  26  to  October  6  was  spent  in  the  No.  2  Pool,  dredging  principally  at  the  fol- 
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lowing  points,  viz,  on  the  bar  jast  below  Mount  Carbon,  at  Armstrong,  Wheelers 
Island^  and  Ea^le.  The  work  consisted  in  straightening  and  widening  the  towing 
channels— making  them  100  feet  wide,  and  deepening  them  to  let  out  boats  of  6  feet 
draft  in  lowest  water.  Work  in  the  No.  2  Pool,  so  far  as  proposed  at  present,  was 
finished  October  6  and  the  boats  moved  into  the  No.  3  Pool.  From  October  7  to 
November  5  working  at  Harvey  near  the  head  of  No.  3  Pool.  From  November  6  to 
December  1,  inclusive,  with  the  exception  of  three  days  employed  in  dredging  out 
the  upper  approach  of  Lock  3,  was  spent  in  the  No.  4  Pool— dredging  at  Cabin  Creek 
Shoal  and  in  removing  rock  from  channel  with  the  dredge  and  crane  boat  near  Bel- 
mont and  Crown  Hill.  From  December  3  to  the  12th  dredging  a  channel  through 
the  bar  below  Dam  No.  2  with  a  view  to  correcting  the  side  current  at  the  foot  of 
the  lock.  On  December  13  the  boats  were  laid  up  for  winter  and  the  crews,  as  far 
as  expedient,  discharged. 

The  repairs  to  the  dredge  described  below  were  completed  so  that  the  dredge  got 
to  work  this  season  on  June  22.  From  this  to  the  end  of  the  month  was  spent  in 
widening  the  towing  channel  at  the  head  of  Tyler  just  below  Lock  6, 

This  dredging  in  the  pools  is  mostly  very  hard  digging — stone  and  coarse  gravel 
(sometimes  cemented)  and  occasionally  clay  hardpan.  The  cutting  is  light,  gener- 
ally from  1  to  3  feet  deep,  to  reduce  flat  places  to  miter-sill  depths,  and  a  great  deal 
of  ground  is  worked  over  for  the  quantity  of  material  handled.  During  the  year 
about  27,000  cubic  yards  was  dredged,  nearly  all  of  which  was  removed  in  dump 
boats. 

SnagSf  etc, — In  addition  to  regular  work  with  the  dredge,  the  towboat  and  crew, 
with  the  crane  boat,  took  568  stones  and  36  snags  and  trees  from  the  channel  in  vari- 
ous parts  of  the  river  during  the  year. 

NeiP  dredge  hully  etc, — An  entire  new  hull,  with  new  A  frame,  boom,  dipper  handle, 
spuds,  etc.,  complete,  was  built  for  the  old  dredge  machinery  between  March  1  and 
June  21.  It  was  built  at  Lock  No.  6,  by  purchase  of  materials  and  hired  labor, 
assisted  to  a  considerable  extent  by  regular  lock  hands.  The  new  hull  is  75  by  30 
feet,  being  15  feet  longer  and  6  feet  wider  than  the  old  one.  In  addition  to  a  general 
overhauling  and  repair  of  the  machinery  a  new  independent  swinging  engine  was 
added.    Heretofore  the  dipper  was  swung  in  the  old  way  by  the  main  engine. 

The  dredge  is  now  in  good  order,  and  is  better  equipped  and  adapted  to  the  work 
than  it  ever  was  before. 

Lock  houses,  etc.— Proposals  for  building  five  one  and  a  half  story,  16  by  30  feet 
frame  houses — two  at  Lock  7  and  three  at  Lock  8 — for  lock  hands,  were  opened 
May  31.  You  have  since  made  the  contract  with  David  Eagan,  the  lowest  bidder,  for 
all  live  of  the  houses  (contract  approved  June  26),  and  work  on  the  buildings  at 
No.  7  has  commenced. 

Duriug  the  year  four  small  frame  buildings  belonging  to  the  improvement — one  at 
Lock  4,  one  at  No.  5,  and  two  at  No.  6 — were  enlarged  and  made  suitable  for  perma- 
nent houses  for  lock  hands. 

Three  rough,  one  and  a  half  story,  20  by  40  feet  buildings  were  put  up  at  Locks 
9.  10.  and  11,  one  at  each  place,  last  fall.  They  are  being  used  to  store  ironwork  for 
tne  (lams,  and  will  be  used  as  permanent  storehouses  or  shops  after  the  completion  of 
the  works. 

Telephone  line. — In  addition  to  ordinary  work  and  repairs  required  to  keep  the  Gov- 
ernment telephone  line  in  order,  33  new  poles  were  put  up  during  the  year.  The 
repairs  to  the  line  are  with  little  exception  made  by  the  regular  lockmen.  The 
line  now  extends  from  Kanawha  Falls  to  Lock  No.  11,  a  distance  of  93^  miles, 
connecting  with  each  lock  and  with  this  office,  making  12  stations  in  all. 

Office  work.— In  addition  to  field  and  office  work  connected  with  the  supervision  of 
and  estimates  on  the  three  locks  and  dams  under  construction,  the  most  important 
items  of  engineering  and  drafting  work  durin^^  the  year  were  as  follows:  Comple- 
tion of  drawings  of  ironwork  for  the  navigation  passes  of  Dams  9,  10,  and  11,  and 
specifications  for  same ;  details  for  cofferdams  and  timberwork  of  navigation  passes 
of  these  three  dams;  drawings  of  dredge  hull,  etc.,  and  of  houces  for  lock  hands; 
drawings  of  ironwork  for  the  weirs  of  Dams  Nos.  9, 10,  and  11. 
very  respectfully,  your  obedient  servant, 

Apdisox  M.  Scott, 

Resiaeni  Kufjinea; 

Lieut.  Col.  Peter  C.  Hains, 

Corps  of  Engineers. 
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COMMERCIAL  STATISTICS. 


United  States  Engineer  Office, 
Charleston- Kanawha,  W.  Va.,  July  19,  JgOo. 

Statement  of  number  of  tons  of  coal,  including  that  manufactured  into  coke,  shipped  h§ 
rtverfrom  mines  on  the  Great  Kanawha,  for  the  several  years  named. 


Year. 


TODH. 


1875 161,932 

18W I  200,982 

1877 207,346 

1881 ;  385,148 

1883 1  614,818 

1884 (  796,843 

1885 '  712.493 

1886 :  714,465 

1887 929.335 


Year.                             !  Taos. 

1888 894.6S 

1880 ,  1.07«*8R 

1890 1  906,16 

1891 J,030.45« 

1892 1,071,5U 

1893 »19,33> 

1804 l.CEe.84S 

1896 879,994 


Tamsagc  of  the  Great  Kanawha  River  far  year  ending  June  SO,  1805, 


ArticlM. 


Quanti  ty .      Tonnago. 


Articles. 


Qtumtity.      Toonage. 


Coal bushels.  J 

Timber fcet,  B.ll.. 

Staves,  oak 

Bark  and  wood  for  tan-  i 

ning cords.., 

Hoop  poles 

Railroad  ties,  oak 


21,962.600 

33.197,000 

1.182,000 

2.040 
261,000 
612,885 


879.304 
66,328 
3.546 

3,772 

190 

76,928 


Shineles 

Brick ; 

Salt barrals..! 

Merokaodise  and  prod-  ' 

2,039,000 

263,000 

3.365 

361 
OS 
590 

61  9M 

Total 

1.062.31! 

Total  tonnage  for: 

1890  (Beport  Chief  of  Bngineers,  p.  2246) 1.127,2e 

1891  (Report  Chief  of  Engineers,  p.  2425) 1,221396 

\       1892  (Report  Chief  of  Bngineers,  p.  2062) 1.910, 731 

1808  (Beport  Chief  of  Engineers,  p.  2503) 1,116,587 

1804  (Beport  Chief  of  Engineers,  p.  1962) 1.222,530 

The  falling  oif  in  the  coal  shipment  clnriDg  the  last  year  is  dae  to  two  canses,  vix, 
a  dnll  market  caused  by  the  general  depression  in  basiness  and  low  water  in  the 
nnslackwatered  part  of  the  river.  There  were  but  ninety-four  days  during  the  Us! 
fiscal  year  when  medium-loaded  (6-foot  draft)  coal  barj^es  could  be  taken  out  below 
the  locks.  Taking  the  last  twenty-two  years,  this  is  about  fifty  days  below  the 
average  time  for  coal  shipment  irom  Charleston  do^vn. 
Respectfully  submitted. 

Addison  M.  Scott, 
IteeideHt  Emgin 

Lient.  Col.  Petrr  C.  Haiks, 

Corps  of  Engineers. 


F  F  2. 


OPERATING  AND  CARE  OF  LOCKS  AND  DAMS  ON  THE  GREAT  KANAWHA 
RIVER,  WEST  VIRGINIA. 

During  the  fiscal  year  the  expense  of  o]>erating  the  locks  and  dams 
on  the  Great  Kanawha  River,  in  West  Virginia,  has  been  paid  in  the 
manner  indicated  by  section  4,  act  of  July  5, 1884. 
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In  compliance  with  the  proviso  to  that  section,  which  requires  the 
rendition  of  an  iteinize^l  statement  of  such  expenses,  the  following  is 
submitted : 

Siittewient  of  €xpen$e$  durinff  Ike  fiscal  year  ending  June  SO^  1895,  out  of  ike  feneral 
'      appropriation  for  *^  operating  and  care  of  canals  and  other  works  of  navigaiwnj^in 
operating  and  ke^ng  in  repair  the  locks  and  dams  on  the  Great  Kanawha  Biver,  West 
Virginia, 

Lock  and  Dam  No.  2 : 

For  wages  of  regnlar  lock  hands $2,181.17 

For  repairs  and  extra  labor 812. 61 

For  Baylies,  as  paints,  oils,  fbel,  tools,  etc 77.22 

For  freigkis and  transportation 7.05 

$2,577.95 

Lock  and  Dam  No.  3: 

For  wages  of  regular  lock  hands 2,288.00 

For  repairs  and  extra  labor 149.73 

For  snpplieSf  as  paints,  oils,  fuel,  tools,  etc 81. 65 

For  freights  and  transportation...-. 7. 25 

2,526.63 

Lock  and  Dam  No.  4 : 

For  wages  of  regnlar  lock  hands 2,294.33 

For  repairs  and  extra  labor 439.31 

For  supplies,  as  paints,  oils,  fuel,  tools,  etc 129. 08 

For  flights  and  transportation 2.10 

2,864.82 

Lock  and  Dam  No.  5 : 

For  wages  of  regular  lock  hands 2,  .393. 33 

For  repairs  and  extra  labor 311.06 

For  supplies,  as  paints,  oils,  fuel,  tools,  etc 151. 74 

For  flights  and  transportation .75 

2.856.87 

Lock  and  Dam  No.  6: 

For  wages  of  regular  lock  hands 2, 627. 69 

For  repairs  and  extra  labor 438.06 

For  supplies,  as  paints,  oils,  fuel,  tools,  et4* 186. 67 

For  freights  and  transportation 9.25 

.S,  261.67 

Lock  and  Dam  No.  7: 

For  wages  of  regnlar  lock  hands 2, 515. 33 

For  repairs  and  extra  labOT 410. 46 

For  suijpliee,  as  paints,  oils,  fuel,  tools,  etc 144. 27 

For  fteights  and  transportation 1. 50 

3,071.56 

Lock  and  Dam  No.  8: 

For  wages  of  regular  lock  hands 2,578.33 

For  repairs  and  extra  labor 121. 41 

For  supplies,  as  paints,  oils,  fuel,  tools,  etc 151. 46 

For  mights  and  transportation 7. 40 

■• —    2,»>8.60 

Superintendence  and  central  office  expenses : 

Wages : 3,261.02 

Hent  and  supplies 350. 53 

Freights  and  transportation 21. 00 

3.632.55 

J  at  locks  and  part  of  running  expenses  of  towboat : 

^ages  of  regnlar  crew 1 ,  606. 33 

Repairs  (includiug  wages  belonging  to  same)  and  supplies, 

as  fiiel,  oils,  paints,  tools,  etc 4, 318. 67 

Freights  and  transportation 27.17 

.5,952.17 

Telephone  line: 

Kent  of  instmments 90. 00 

Repairs  and  supplies 143. 22 

Freights  and  transportation 2. 35 

235.57 

Qange  reports : 

Pay  of  gauge  keepers  and  reporters  at  Hinton  and  Kanawha  FaUH 144. 65 

Total 29,983.04 
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F  F  3. 
IMPROVEMENT  OP  ELK  RIVER,  WEST  VIRGINIA. 

There  are  several  old  dams  that  are  still  in  use,  in  a  small  way,  for^ 
power  for  grist  or  saw  mills.    They  are  a  real  obstraction  to  navigation 
and  should  be  removed.    They  have  all  b^en  reported  to  the  district 
attorney,  as  the  law  requires. 

The  Secretary  of  War  has  requested  the  Attorney-General  to  have 
proceedings  instituted  for  the  removal  of  the  Frametown  and  Ashley 
dams.  Meantime  operations  on  the  river  have  ceased,  no  work  having 
been  done  in  the  fiscal  year,  except  small  repairs  mentioned  in  the 
report  of  Mr.  A.  M.  Scott,  assistant  engineer,  appended. 

The  following  are  the  amounts  and  dates  of  appropriations  for 
improving  Elk  Eiver,  West  Virginia: 

June  18,1878 , $5,000 

June  14, 1880 5,000 

March  3, 1881 5, 000 

August  2, 1882 2,000 

Augusts,  1886 1.500 

August  II,  1888 3,000 

September  19, 1890 2,500 

July  13,  1892 2,500 

Augu8tl7,1894 aOOO 

Total 28,5a) 

Money  statement 

July  1,1894,  balance  unexpended $79.01 

Amount  appropriated  by  act  of  August  17, 1894 2,  OOa  00 

2.079.01 
June  30,  1895,  amount  expended  during  fiscal  year 180. 45 

July  1, 1895,  balance  unexpended 1, 896. 56 

i  Amount  that  can  be  profitably  expended  in  iiscal  year  ending  J  nne  30, 1897      5, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     barbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


rkport  of  mr.  a.  m.  scott,  assistant  rnginrer. 

Unitkd  States  Engineer  Office, 
Charle€ion-Kanawhay  W  Va,,  Ju%et9,  2896, 

Colonel  :  I  baye  tbe  honor  to  submit  the  following  report  on  Elk  Riyer,  West 
Virginia,  for  the  year  ending  June  80,  1895. 

Tne  only  work  during  the  year  directly  on  the  improyement  of  the  riyer  was  a 
small  Job  of  repairs  to  the  Blue  Creek  Dike.  This  timber  and  stone  dike  (located 
14  miles  fh>m  the  mouth  of  the  river)  was  found  in  such  condition  last  fall  that 
some  repairs  were  necessary  to  prevent  material  damage  by  high  water.  The  work 
was  done  between  the  11th  and  18th  of  October,  inclusive,  by  purchase  of  material 
and  hired  labor.  About  825  linear  feet  of  round  timber,  125  cubic  yards  of  stone,  and 
130  drift  bolts  were  used  in  the  repairs. 

Old  mill  <2am<.— Little  or  no  progress  waa  made  by  the  Department  of  Jnstice 
toward  authorizing  the  removal  of  the  old  mill  dams.  In  this  connection  the  fol- 
lowing communication  is  given : 

Department  of  Justice,  District  of  West  Virginia, 

Charle8Umf  W.  Va,,  May  11, 1S9S. 
Colonel:  Referring  to  previous  correspondence  concerning  the  obstruction  of 
navigation  of  the  Elk  River  by  certain  old  dams  existing  thereon,  I  have  to  infbnn 
you  that  I  referred  the  matter  of  the  right  of  removal,  in  a  snmmaiy  way,  of  cer- 
tain obstructions  in  said  river  on  the  pan  of  the  Government,  aa  also  the  qaaatton 
of  the  criminal  liability  of  parties  continuing  those  obstructions,  under  section  10  of 
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the  riTer  and  harbor  act  of  September  19,  1890,  to  the  Honorable  Attorney-General 
for  his  opinion  and  recommendation,  and  have  from  him  as  his  opinion  and  recom- 
mendation the  following:  ''I  would  atate  that  after  carefnl  consideration  I  am  of 
the  opinion  that  the  provisions  of  section  10  of  the  river  and  harbor  act  of  September 
19, 1890,  are  not  applicable  for  the  panishment  of  parties  continuing  those  obstruc- 
tions— ^the  dams  appearing  to  fall  within  the  exception  of  'structures  erected  for 
business  purposes' — nor  to  procure  the  removal  of  tne  dams  otherwise  than  through 
proceedings  under  other  provisions  of  law. 

''I  recommend  that  you  reply  to  Colonel  Craighill  and  the  other  officers  who 
have  communicated  with  yon  that  yon  can  not  take  summary  action  as  requested, 
and  that  this  Department  can  not  instruct  you  to  institute  proceedings  with  a  view 
to  the  removal  of  these  obstructions  unless  requested  so  to  do  by  the  War  Depart- 
ment." 

Very  respectfully, 

C.  C.  Watts,  U,  S.  Attorney,, 

Col.  W3I.  P.  Craighill, 

Corps  of  Engineers, 

Since  the  above  was  written  you  have  recommended  that  the  Department  of  Jus- 
tice be  requested  to  institute  such  proceedings  as  are  necessary  to  enable  the  War 
Department  to  have  the  two  most  troublesome  dams  on  the  river — the  Frametown 
Dam  and  the  Ashley  Dam — removed. 

This  recommendation  has  been  approved  by  the  Chief  of  Engineers  and  the  Seore- 
tary  of  War,  and  the  Attorney-General  requested  to  instruct  the  district  attorney  to 
institute  proceedings  accordingly.  So  far  as  this  office  is  informed  such  instructions 
have  not  yet  been  received  by  the  district  attorney. 

As  shown  by  former  reports,  these  old  dams  are  now  by  far  the  most  serious  obstruc- 
tion to  naviffatiou  remaining  in  the  river.  In  view  of  this  it  has  been  thought  expe- 
dient to  withhold  the  balance  of  the  appropriation  on  hand  to  await  the  decision  of 
the  Department  of  Justice  in  regard  to  their  removal. 

The  Clendennin  Bridge. ^Dnring  the  vear  a  bridge  has  been  built  across  £lk  River 
at  Clendennin,  22  miles  from  the  month  of  the  river,  according  to  location  and  plans 
approved  by  the  Secretary  of  War.  The  bridge  was  completed  during  the  present 
month  and  the  final  report  on  it  mailed  to  yon  June  26. 

It  is  an  iron  trass  highway  bridge  with  a  3-foot  gaujo^e  railroad  crossing  it.  It  was 
built  by  Kanawha  County.  It  has  three  spans,  a  mam  or  channel  span  ISOfeet,  and 
one  shore  span  of  70  and  one  of  80  feet,  all  measured  between  centers  of  piers.  The 
main  span  has  a  clear  headway  of  38.04  feet  above  low  water.  This  wilfenable  the 
small  tow  boats  that  work  in  Elk  River  to  pass  under,  with  smokestacks  down,  up 
to  a  13-foot  sta^e,  which  is  as  high  as  it  is  considered  safe  to  tow  in  this  part  of  the 
stream.  The  bridge  is  well  located  with  reference  to  the  current  and  channel,  and  it 
is  believed  will  prove  entirely  satisfactory  to  the  river  interests. 
Very  respectfully,  your  obedient  servant, 

Addison  M.  Scott, 

Besident  Engineer. 

Lieut.  Col.  Peter  C.  Uains, 

Corps  of  Engineers. 


United  States  Enginber  Office, 
Charleston-Kanawkaj  W,  Fa.,  July  27 y  1895, 


commercial  statistics  for  elk    river,  west  VIRGINIA. 


Year. 


1884 
1885 
1886 
188S 
1889 
1890 
1891 
1892 
1893 
1894 
1895 


Saw  loss  autl 
lomoer. 


Fett,  B.  M. 

5,200,000 

5,975,000 

5, 100, 000 

15,361,000 

15,900,000 

15, 750, 000 

26, 650, 000 

27,095,000 

44,400,000 

37, 516, 000 

21,844,000 

31,160,000 


Bailroad 
ties,  oak. 


100.000 
125,000 
250,000 
250,000 
330,000 
295,000 
330,000 
412,  500 
380.000 
353,000 
302,000 
280,000 


Staves,  oak. 

Hoop 
poles. 

Hickory 
spokes. 

Tan  bark. 

Tonnaffe 
oftiin^r 
prodacts. 

898,334 
1,122,500 
1,433,750 
1,845,000 
1, 210, 000 
1,600,000 
1,380.000 

800,000 
1,405,000 
1,390,000 

900,000 

CordM. 

Tons. 
24,790 
80,700 
83,500 
68,510 
71,150 
70,200 
80.880 
103,700 
139  800 

560,006 
160,000 
125,000 

850,000 
568,000 
200,000 

300 
500 
240 
612 
800 
1,800 

125',  400 
92  630 

1,662,000 

236.666 

112. 100 
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Of  the  aawloga  and  lumber  clnriag  the  last  jear  aboat  20,000,000  foet  were  poplar, 
8,000,000  oak,  the  remainder  being  mainly  hemlock,  walnnt,  maple,  and  haxd  pine. 

The  general  merchandise  and  nrodnoe  carried  on  the  river  in  posh  boats  and  cMioet 
is  estimated  at  2,800  tons.  In  aadition,  abont  5,500  tons  of  sand  was  dredged  from 
the  bed  of  the  river  near  Charleston  and  boated  to  acUaoent  laadinn  for  Doilding 
purposes.  This  makes  the  total  for  the  year,  with  the  timber  proaoeta  as  above, 
120,400  tons. 
Bespectfully  submitted. 

ADDiaON  M.  Scott, 

Rdtidtnt  Enginerr, 
Lieut.  Col.  Pktbk  C.  Hains, 

Corp9  of  EnginMHTB. 


\ 


F  F  4. 
IMPROVEMENT  OF  GAULEY  RIVER,  WEST  VIRGINIA. 

Owing  to  the  lateness  in  the  working  season  of  the  last  appropria- 
tion, operations  on  the  river  were  necessarily  confined  to  September 
and  October,  1894,  and  the  balance  remaining  of  the  $8,000  did  not 
justify  resumption  in  the  summer  of  1895. 

The  work  of  the  year  was  over  a  stretch  of  the  river  from  its  moath 
to  14|  miles  above.  The  details  will  be  found  in  the  attached  report  of 
Assistant  Engineer  William  Proctor  Smith. 

The  following  are  the  amounts  and  dates  of  appropriations  for  improv- 
ing  Gauley  River,  West  Virginia: 

August  11, 1888 18,000 

September  19, 1890 3,000 

July  13,  1892 3,000 

August  17, 1894 3,000 

Total 12,000 

Money  stntetnent 

July  1,  1894,  balance  unexpended $15. 4S 

Amount  appropriate<l  by  act  of  August  17,  1894 3,000.00 

3^015.43 

June  30,  1895,  amount  expended  during  fiscal  year 1, 981. 05 

July  1,  1895,  balance  unexpended 1, 084. 37 

(Amount  (estimated)  required  for  completion  of  existing  project 63, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  yearending  June  30, 1897  5, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1806  and  1867  and  of  sundry  civil  act  of  March  3^  1893. 


REPORT  OF  MR.   WILUAM   PROCTOR  8MIT1I,  ASSISTANT  RNGINBKR. 

Baltimork,  Md.,  y or  ember  19,  2/iU4. 

Colonrl:  I  have  the  honor  to  report  the  following  operations  on  the  impioTe- 
ment  of  the  Gauley  River,  West  Virginia,  for  the  season  of  1894. 

Orders  were  received  on  the  27th  of  August  to  go  to  work  and  on  the  28th  prep- 
arations for  the  same  were  begun  by  calking  boats,  sharpening  tools  and  steel,  uid 
looking  up  laborers. 

On  the  1st  of  September  a  force  of  ten  men  wns  removing  the  loose  rock,  sand, 
and  gravel  from  the  channels  in  the  shoals,  which  had  accumulated  during  the 
period  of  nearly  two  years  which  had  elapeed  sinre  the  preyioas  work,  duiiag 
which  time  there  was  very  heavy  ice  in  the  winter  of  189S^-98. 
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From  Uie  Ist  to  the  18th  of  September,  incliisiTe,  the  boat  cbmuiel,  from  the  moslh 
of  Gaoley  River  to  the  foot  of  the  first  ehoal  in  the  **  Roughs/'  a  distanoe  of  12^ 
miles,  was  improved,  the  details  of  which  are  as  follows : 

Cubic  yanis. 
Loose  rock  removed  from  eleven  shoals  between  the  mouth  of  Gauley  River  and 

Twenty-Mile  Creek,  5  miles,  amounting  to, 90 

At  Twenty-Mile  Creek,  loose  rock  and  a  shoiU  of  sand  and  gravel  removed, 

amounting  to 120 

Loose  rock  removed  from  seven  shoals  between  Twenty-Mile  Creek  and  Mill 

Shoal,  7i  miles  above  the  mouth  of  Gaulev  River,  amounting  to 45 

At  Mill  Shoal  a  deposit  of  sand  and  gravel  was  removed  from  its  lower  end. 

170  feet  in  length  of  the  south  wing  wall  was  raised  1  foot  higher,  and  320 

feet  of  north  main  wall  was  rebuilt,  making  it  2  feet  higher,  all  amounting  to.  286 
Loose  rock  removed  by  hand  and  small  bowlders  by  billing  from  seven  shoals 

between  Mill  Shoal  and  the  first  shoal  in  the  *'  Roughs,"  12^  miles  above  the 

mouth  of  the  river,  amounting  to 188 

Total 729 

At  this  point  begin  what  are  called  the  "Roughs"  of  Gauley,  28  miles  in  extent, 
through  which  the  project  calls  for  a  channel  30  feet  wide,  with  a  grade  as  to  depth 
of  2  feet  above  zero  or  ordinary  low  water,  for  the  purpose  of  floating  lo^. 

The  natural  channels  are  row  obstructed  by  large  bowlders  at  some  pouits  and  at 
others  pockets  are  formed  into  which  the  logs  float,  and  it  is  diffioolt  and  expensive 
to jget  them  out. 

The  removal  of  these  bowlders  is  the  object  of  this  work,  and  it  is  similar  at  all 
the  points  mentioned  below,  where  operations  were  carried  on  this  i 


Table  showing  tkt  work  in  the  **Bongh9*^  of  Oauleg  River,  Weei  VirginiOffor  ikeeeaean 

of  1894, 


Name  of  uhoal.  No.  length.    Fall.     Bowlders.j  ^J[j\*j3? 


!  I 

Fe4t.   !  IWt      Xumb€r.\CHbieyd». 

BMverPoud 1  600  i  ».l  7  1  35 

,      2  000  8.7  ;  (•)  C) 

CampShoal 3  600  |  .8;  (*)       '  (') 

4  000  I  14.8  I  6  I  178 

Sugar  Creek 6  320  2.7  ,  14  155 

G  414  I  4      !  13  01 

Horae  Shoe 7  1,126'  7.0  32  257 

8  812  .  3.5  7  27 

.9  232  .7  ,  2  129 

Uttto  Beech  Run i    10  200  I  1.1  :  7  46 

11  : ! 


Total 5,514  j      58.3  87 


918 


Distanoe 

from  the 

month  of 

Gaoley 

Biver. 


MiUs. 
124 
12 
12 

14 


"*  Not  worked  at  this  season. 

At  the  foot  of  Shoal  No.  4  the  rocks  are  blasted  down  to  the  zero  level  of  the 
water.  At  No.  5  there  are  no  rocks  higher  than  2  feet  above  zero.  At  Shoals  6  and 
7  there  are  on  the  right  bank  natural  channels,  dry  during  the  summer,  which  would 
answer  every  purpose  for  logging  were  it  not  that  the  current  tends  to  the  left  bank, 
which  necessitated  niaKing  the  improvements  there;  the  channels  referred  to,  how- 
ever, may  aid  materially  when  the  water  gets  very  high. 

At  Nos.  8  and  9  there  are  two  chutes,  and  when  the  water  gets  up  both  will  be 
available.  This  is  desirable  at  the  latter  shoal,  for  the  rock  is  6  inches  above  what 
the  project  calls  for,  and  to  take  this  out,  it  was  thought,  would  involve  an  expense 
greater  than  the  benefit  derived. 

At  No.  10,  the  last  worked  at  this  year,  the  <'onditions  as  to  width  and  depth  have 
been  complied  with. 

As  will  oe  seen  from  the  table,  the  combined  lengths  of  the  shoals  in  the  ''  Roughs'' 
worked  through  this  season  amounts  to  three-fourths  of  a  mile  in  a  river  space  of 
2f  miles,  from  which  were  taken  87  bowlders  containing  918  cubic  yards. 

The  fall  over  these  shoals  is  53.3  feet,  which,  added  to  the  fall,  46.4  feet,  in  the 
Bateau  Channel,  gives  the  difference  of  level  between  the  foot  of  the  Eleventti  Shoal 
in  the  ''Roughs  '  and  the  mouth  of  the  stream  at  Qauley  Bridge,  99.7  feet.  This  dis- 
tance is  neany  15  miles. 
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The  powder  parchaeed  was  4'  Hercules,  50  per  cent  nitroglycerin,  of  which 

was  need , poauds..  500 

Donble-taped  fuse feet..  1, 150 

Exploders  or  caps 350 

Holes  drilled 237 

Blasts  fired 240 

Drilling feet..  225 

As  will  be  observed  there  were  more  blasts  than  holes  drilled.  This  arises  from  the 
fact  that  some  of  the  cartridges  were  fired  on  top  of  and  under  the  bowlders 

Out  of  the  fifty-one  working  days,  none  were  lost  by  bad  weather. 

It  rained  on  eleven  days,  but  generally  in  showers. 

Of  the  two  rises  during  the  season,  the  highest  was  not  quite  2  feet. 

The  average  number  oi  men  employed  during  the  whole  period,  per  day,  was  12}. 

The  wages  of  the  men  in  September  were  $1.20  per  day  of  eight  nonrs.  When  the 
weather  got  colder  in  October,  and  it  required  more  time  for  the  men  to  carry  iu  their 
supplies,  their  wages  were  increased  to  $1.50  for  the  same  number  of  hours. 

Tne  cost  of  the  loose  rock,  sand,  and  gravel  this  season  was  55^  cents  per  cubic 
yard,  and  the  solid  rock  99  cents  per  cubic  yard;  the  former  is  less  than  in  1891  and 
more  than  in  1892,  but  is  a  fair  averaee  for  the  past  three  seasons.  The  latter  is 
greater  than  in  1891  and  less  than  in  189^  but  it  is  also  a  good  average  for  the  seaaons 
mentioned. 

Camp  was  established  at  the  foot  of  the  Roughs  on  the  18th  of  iSeptember  and  was 
removed  three  times  before  the  work  closed  out  on  the  25th  of  October. 

A  boarding-house  keeper  supplied  the  men  until  the  13th  of  October,  Avben  he  quit, 
saying  he  was  making  nothing.  The  men  then  went  to  what  thev  call  *'  shantying,*' 
buying  their  own  provisions  and  doing  their  own  cooKing.  This  was  cheaper  for 
them  but  delayed  tne  work  to  some  extent,  as  time  was  lost  in  getting  in  supplies, 
for  the  main  portion  of  these  had  to  be  brought  9  miles,  and  over  the  last  4  they 
had  to  be  carried  on  *he  backs  of  the  men  along  paths  cut  out  by  themselTes  on  the 
banks  of  the  river. 

The  gauge  readings  were,  the  highest  0.15  foot  above  and  the  lowest  1.75  feet 
below  ordinary  low  water. 

One-half  of  the  time  the  gauge  readings  were  either  below  or  nearly  down  to  1^ 
feet  below  zero. 

Tbo  rock  boats  were  left  at  the  foot  of  the  Roughs  and  the  skifis  relied  on  for 
transportatiou ;  in  fact,  the  water  was  so  low,  and  even  if  it  had  not  been,  the  chan- 
nels in  the  Roughs  are  not  made  lor  boating,  nearly  everything  had  to  be  carried 
around  tbo  shoals;  and  as  their  occurrence  was  freouent,  it  tooK  more  time  to  load 
and  unload  than  it  did  to  carry.  Anyhow  the  men  had  as  much  as  they  could  do  to 
get  the  empty  boats  through. 

For  blacksmitbing  purposes  coal  was  found  at  Sugar  and  Horseshoe  creeks,  near 
their  mouths. 

Camp  at  Little  Beech  Run  was  struck  on  the  morning  of  the  26th  and  the  party 
startecl  to  move,  arriving  at  the  loot  of  the  first  shoal  in  the  Roughs  the  night  of 
the  27th.  Sunday  was  spent  here  and  a  start  was  made  again  on  the  29th,  arriving 
at  Gauley  Bridge  on  the  morning  of  the  31st  after  encountering  bad  weather,  wbeie 
the  portable  property  was  stored  in,  and  the  boats  under  and  adjoining,  Mr.  James 
H.  Miller,  jr.'s,  warehouse. 

Four  sawmills  are  in  operation  on  Gauley  River  and  its  tributaries,  three  of  thcee 
ship  by  railroad  and  the  fourth  on  Otter  Creek,  which  empties  into  Peters  Creek, 
will  haul,  so  it  is  reported,  its  lumber  to  the  mouth  of  Little  £lk  Creek.  10  miles  above 
Gauley  Bridge,  and  ship  by  boats.  There  are  enough  bateaux  and  natboats  on  the 
river  to  ship  this  lumber,  say  1,000,000  feet. 

At  one  sawmill  (Burdett's),  about  three-fourths  of  a  mile  above  the  month  of 
Qauley  on  the  left  bank  of  the  river,  the  sawdust  is  piled  up  along  the  river  baok 
some  little  distance  back.  This  is  slowly  burning  all  the  time  and  will  no  doubt  be 
gradually  consumed.  AVhat  effect  a  rise  iu  the  river  may  have  on  this  sawdnat  can 
not  be  stated^  but  at  present  there  seems  to  be  none  going  into  the  stream. 

Since  the  last  work  on  Gauley,  in  the  fall  of  1892,  the  Chesapeake  and  Ohio  Railway 
has  completed  a  branch  road  irom  its  junction  on  the  main  line  at  Narrow  Falls, 
New  River,  1  mile  above  Gauley  Bridge,  to  the  mouth  of  Twenty-Mile  Creek,  6  miles, 
and  thence  up  the  creek  9  miles. 

At  the  terminus  a  coal  mine  was  opened,  but  the  seam  was  lost  and  the  works 
abandoned  and  buildings  leased  to  a  lumber  company.  Now  it  is  reported  that  the 
branch  road  is  to  be  extended  4  miles  and  new  coal  works  are  to  be  operated. 

The  Kanawha  and  Michigan  Railroad,  a  branch  of  the  Toledo  and  Ohio  Central 
Railroad,  is  iu  operation  from  Charleston,  W.  Va.,  to  a  Junction  with  the  Chesapeake 
and  Ohio  Railway  branch,  about  200  yards  east  of  Gauley  River,  which  it  crosses  at 
its  mouth. 
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Conaiderable  activity  is  being  exhibited  iu  the  way  of  developlnK  the  ooal  int^raeta 
of  this  region. 

The  time  from  November  1  to  date  has  been  utilized  by  settling  up  accounts^ 
paying  off  the  laborers^  collecting  data  for,  and  in  writing  this  report. 


iieepectfblly, 


Col.  Wm.  p.  Craiohill, 

Carp9  of  Engineers. 


Wm.  Proctor  Smith, 

Aesietant  Engineer, 


COMMERCIAL  STATISTICS  FOR  GAULBT  RIVBR,  WIST  VIRGINIA. 


"j^L'^^^t  saw  logs.     Lumber.      SUves.      Coal.    Shinglea.  J^^Jf ? ;  P'oJ^'^' 


Total 

froux 

Gauley. 


1889... 
1890... 
1891... 
1892... 
1893... 
1804... 
1895... 


Feet.  Feet. 

(191,800  i  2,535,300 

890,400  ,  8,615,000 


884.900 
384,700 
261,170 
302,000 
523,000 
2,000.000 


4,462,500 
4,701,300 
5,240.200 
5,470,000 
4,765,000 
5.000,000 


177,400  ' 
274,200  I 


Tons, 


100,000  I ! 

1.200,000  111,000 

113,700  75,000 

483.000    525  

1,000,000  2,000    50,000 


7,121 
9,491 
9,676 
10,347 
0,517 
9,457 
8,500 


Tone. 
26 
78 
90 
89 
103 
114 
213 


Mer- 
chan- 
dise to 
Gauley. 


Tom. 
7,151 
9,5to 
9,766 

10,436 
9,630 
9.571 
9,244 

19,060 


Tone. 
750 
1,322 
1,985 
1,964 
8,083 
2.405 
2.398 
4,500 


The  estimate  for  1895  was  furnished  by  Mr.  J.  H.  Miller,  jr.,  of  Gauley  Bridge,  W.  Va. 


F  F  5. 

IMPROVEMENT  OF  NEW  RIVER,  VIRGINIA  AND  WEST  VIRGINIA. 

There  bas  been  no  work  on  this  river  in  the  year  ending  June  30, 1895. 
The  following  are  the  amoants  and  dates  of  appropriations  for  improv* 
ing  New  River,  Virginia  and  West  Virginia: 

August  14, 1876 $15,000 

June  18,  1878 15,000 

MarenS,  1879 12,000 

June  14,1880 24,000 

March  3, 1881 24,000 


August  2, 1P82 $12,000 

August  5, 1886 10,000 

Total 112,000 


Money  statefnent, 

July  1,1894,  balance  unexpended $2,341.79 

June  30, 1895,  amount  expended  during  fiscal  year 32. 85 

July  1, 1895,  balance  unexpended 2,308.94 


FF6. 

PRELIMINARY  EXAMINATIONS  OF  BIG  COAL  AND  LITTLE  COAL  RIVERS, 

WEST  VIRGINIA. 

LPrinted  in  Honae  Ex.Doo.No.  82,  Fifty  Third  Congre«A,  third  session.] 

Office  of  the  Chief  of  Enoiioiers, 

United  States  Army, 
Washingtonj  D.  C,  December  Ij  1894. 
Sir:  I  have  the  honor  to  submit  the  accompanying eopy  of  report  of 
September  29, 1894,  by  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  of 
the  results  of  preliminary  examinations  of  Big  Coal  Biver  and  Little 
BNG  96 155 
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Coal  River,  West  Virginia,  made  to  comply  with  the  requirements  of 
the  river  and  harbor  act  of  Augnst  17, 1894. 

Colonel  Craighill  is  of  opinion  that  these  rivers  are  not  worthy  of 
improvement  by  the  General  Government.    I  concur  in  his  views. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casev, 
Brig.  Gen.n  Chief  of  Engineers, 

Hon.  Daniel  S.  Lamont, 

Secretary  of  IVar. 


report  op  col.  wm.  p.  craiohill,  corps  op  engineers. 

United  States  Engineer  Office, 

Baltimore^  Md,^  September  29,  1691. 
General  :  In  compliance  with  your  instructions  of  August  20 1  have 
the  honor  to  report  on  the  subject  of  a  proposed  preliminary  examina- 
tion of  Big  Coal  and  Little  Coal  rivers,  West  Virginia. 

Little  Coal  is  only  a  branch  of  the  same  river.  A  report  covering 
these  rivers  was  made  in  1887,  and  maybe  found  in  print  in  the  Aunu£u 
lieiwrt  of  the  Chief  of  Engineers  for  1887,  Part  III,  pages  1929-1933. 
I  have  examined  into  present  conditions,  and  my  conclusion  is  the 
same  as  in  1887,  that  these  rivers  are  not  <*  worthy  of  improvement  by 
the  General  Government." 

One  of  the  principal  owners  of  lands  on  the  rivers  writes  as  follows, 
under  date  of  September  10,  "1894: 

<'  Myself  and  other  Coal  Biver  landowners  have  now  a  £air  prospect 
of  securing  a  railroad  to  our  lands,''  and  in  my  opinion  the  raUroad  is 
what  is  really  needed  for  that  locality  under  existing  circumstances. 
Very  respectfully,  your  obedient  servant, 

Wm.  p.  Craighill, 
Colonel^  Corps  of  Engineers, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers.  V.  S.  A, 


F  F  7. 


preliminary  examination  of  elk  river,  west  VIRGINIA,  WITH  A 

view  of  locking  and  damming  same. 

[Printed  in  Hoase  Ex.  Doc.  No.  67.  Fifty  third  ConKreM,  third  soMiun.] 

Office  of  the  Chiep  of  Engineers, 

United  States  Army, 
Washington^  T).  C,  December  i,  1894. 
Sir:  I  have  the  honor  to  submit  the  aecompanying copy  of  report  of 
November  6,  1894,  by  Col.  William  P.  Craighill,  Corps  of  Engineers, 
giving  results  of  the  preliminary  examination  of  Elk  Kiver,  West  Vir- 
ginia, ^^  with  a  view  of  locking  and  damming  same,"  as  prescribed  by 
river  and  harbor  act  of  August  17, 1894. 
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It  is  the  opinion  of  Oolond  Oraighill,  in  which  1  concur,  that  the 
improvement  of  Elk  Biver  b^  locks  and  dams  is  not  such  as  to  be  worthy 
to  be  undertaken  by  the  United  States  at  this  time. 
Very  respectfully,  your  obedient  servant, 

Thos*  Lincoln  Casey, 
Brig.  Oen.^  Chief  of  Engineers. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War, 


report  of  col.  wm.  p.  craiohill,  corps  of  enginbsrs. 

United  States  Engineer  Officb, 

Baltimore^  Md.y  November  5, 1894. 

General:  The  river  and  harbor  act  of  August  17, 1894.  called  for  a 
preliminary  examination  of  "  Elk  River,  West  Virginia,  with  a  view  of 
locking  and  damming  same,"  which  was  placed  in  my  charge  by  your 
instructions  of  August  20. 

This  subject  has  been  already  reported  upon  in  December,  1890  (see 
p.  2434,  Annual  Report  Chief  of  Engineers,  Fart  IV,  1891).  A  reexam- 
ination was,  however,  made  of  the  river  in  October,  1894.  The  report 
of  1890  contained  the  following  statements: 

A  sarvey  of  this  riyer  was  made  in  1875,  a  report  of  which  mar  be  found  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1876,  Part  II,  pages  16($-176.  Estimates 
were  given  for  two  methods  of  improvement.  One  of  these  consisted  in  the  removal 
of  snags,  rocks,  overhanging  trees,  etc.,  and  the  catting  of  narrow  sluices  through 
the  rapids  and  shoals,  the  chief  interests  to  be  subserved  being  those  of  lumbering 
and  raftine,  as  also  the  movement  by  smaUer  boats  of  much  country  produce,  witn 
a  return  of  merchandise.  This  project  was  estimated  to  cost  $100,(i00i  Under  this 
project  the  first  appropriation  was  made  of  $5,000  June  18, 1878,  and  the  last  of  $2,500 
by  the  river  and  harbor  act  of  September  19, 1890.  The  amount  expended  up  to  this 
date  has  been  $21,048.40,  with  great  advantage  to  the  navigation  of  the  river  and  to 
the  manifest  benefit  of  the  country  through  which  it  flows.  This  method  of  improve- 
ment should  be  continued.  Its  progress  has  been  detailed  annually  in  the  reports  of 
the  Chief  of  Engineers. 

The  second  method  of  improvement  estimated  for  in  the  report  of  1875  was  for 
locks  and  dams.    The  amount  was  $1,500,000. 

This  has  not  been  entered  upon,  and  in  my  judgment  the  present  and  prospective 
needs  of  commerce  do  not  warrant  it.  Shoiud,  however.  Congress  decide  otherwise, 
it  should  be  with  the  knowledge  that  the  coal  trade  now  i*equires  larger  locks  than 
were  deemed  necessary  fifteen  years  ago,  and  an  estimate  for  an  improvement  by 
locks  and  dams  must  be  increased  to  $£800,000  if  carried  to  Sutton,  100  miles  from 
the  mouth  of  the  river,  or  $1,900,000  if  carried  to  a  point  a  little  above  Big  Otter 
Creek,  about  67  miles  from  the  mcruth  of  the  river. 

Then  I  was  of  the  opinion,  and  so  stated,  that  I  did  not  consider  the 
conditions  of  the  case  would  justify  the  expense  of  improving  the  river 
by  locks  and  dams« 

Since  that  time  the  improvement  of  the  river  has  continued  in  accord- 
ance with  the  project  adverted  to  above,  with  manifest  benefit. 

The  principal  obstruction  to  navigation  under  the  existing  project 
now  consists  of  several  old  milldams  put  in  the  river  years  ago  under 
the  authority  of  the  State.  These  are  now  of  very  little  value  to  any- 
one, but  their  removal  has  been  objected  to  by  a  few.  They  have  been 
reported  under  the  law  to  the  United  States  district  attorney  for  West 
Virginia  as  obstructions  to  navigation.  Before  taking  legal  action  he 
has  asked  the  Department  of  Justice  for  an  opinion  on  the  point 
whether  the  United  States  can  not  proceed  summarily  to  remove  these 
dams  in  whole  or  in  part,  as  the  interests  of  the  navigation  may  require. 
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Since  my  report  of  1890  there  has  been  little  change  in  the  commer- 
cial condition  of  the  valley.  The  most  important  thing  that  has  oocorred 
is  the  beginning  of  the  Charleston,  Glendenin  and  Satton  Railroad^ 
which  was  completed  up  to  Olendenin,  a  distance  of  20  miles,  in  May, 
1892,  and  has  been  in  operation  since  then.  A  good  deal  of  lumber, 
staves,  etc.,  has  been  shipped  out  by  this  road,  and  some  coal.  The 
best  coal  field,  however,  begins  just  above  Glendenin.  Arrangements 
to  go  on  with  the  construction  of  this  road,  for  some  distance  at  least 
above  Glendenin,  have  recently  been  made  and  work  on  it  is  now  in 
progress. 

After  a  carefxd  reconsideration  of  the  subject  I  find  myself  of  the 
same  opinion  as  in  1890,  viz,  that  in  view  of  ^Hhe  present  and  prospec- 
tive needs  of  commerce,"  "  the  improvement  of  Elk  River, West  Virginia, 
by  locks  and  dams  is  not  such  as  to  be  worthy  to  be  undertaken  by  the 
United  States  at  this  time." 

Very  respectfiilly,  your  obedient  servant, 

Wm.  p.  Gbaiohill, 
Colonel^  Corps  of  Sngineers. 

Brig.  Gen.  Thomas  L.  Gasey, 

Chief  of  Engineersj  U,  8,  A, 


APPENDIX  G  G. 


IMPROVEMENT  OF  CERTAIN  RIVERS  IN  KENTUCKY  AND  WEST  VIRGINIA. 


REPORT  OF  MAJ,  D,  W.  LOCKWOOD,  CORPS  OF  ENQJNEERB,  OFFICER  JN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  ISm,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 

1.  Tradewater  River,  Kentncky.  |    9.  Bi^  Sandy  River,  We«t  Virginia  and 

2.  Lock  No.  2,  Green  River,  at  Rumsev,  i  Kentucky. 

Ky.  I  10.  Levisa  Fork  of  Big  Sandy  River,  Ken- 

3.  Green  River  above  month  of  Big  Bar-  i  tncky. 

ren  River,  Kentncky.  ,11.  Tuff  Fork  of  Big  Sandy  River,  West 

4.  Operating  and  care  of  locks  and  dams  '  Virginia  and  Kentucky. 

on  Green  and  Barren  rivers,  Ken-     12.  Guyandotte  River,  West  Virginia, 
tncky.  13.  Little    Kanawha   River,  West  Vir- 

5.  Rough  River,  Kentucky.  ginia. 

6.  Kentucky  River,  Kentucky.  14.  Operating  and  care  of  lock  and  dam 

7.  Operating  and  care  of  locks  and  dams  |  on  Little    Kanawha   River,  West 

on  Kentucky  River,  Kentucky.  Virginia. 

8.  Licking  River  between  Farmers  and  • 

West  Liberty,  Ky. 

EXAMINATIONS. 

15.  Licking  River,  Kentucky,  for  an  ice     16.  Guyandotte  River,  We«t  Virffiuia. 
harbor,  including  lock  and  dam  at  a     17.  Little  Kanawha  River,  West  Virginia. 


point  about  3  miles  from  its  mouth. 


United  States  Engineer  Office, 

Cincinnati,  Ohio,  July  9, 1895, 
General  :  I  have  the  honor  to  transmit  herewith  ammal  reports 
on  work  under  my  charge  at  the  close  of  the  fiscal  year  ending  June 
30, 1895. 

Gapt.  H.  E.  Waterman,  Corps  of  Engineers,  and  First  Lieut  James 
J.  Meyler,  Corps  of  Engineers,  have  been  on  duty  under  the  direotion 
of  this  office  throughout  the  year. 

Very  re8i>ectfully,  your  obedient  servant, 

D.  W.  LOOKWOOD, 

Major  of  Engineers, 

Brig.  Gen.  Wm.  P.  Cbaighill, 

Chief  of  Engineers,  U.  S.  A, 
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GGi. 

IMPROVEMENT  OF  TRADEWATER  RIVER,  KENTUCKY. 

The  Tradewater  is  a  tributary  of  the  Ohio,  and  empties  into  it  79 
miles  below  EvansviUe,  Ind. 

The  project  for  the  improvement,  adopted  in  1881,  contemplated 
originally  the  removal  of  obstructions,  such  as  bars,  snags,  etc.,  so  as  to 
open  up  to  navigation  22  miles  of  the  river  by  forming  a  channel  with 
a  minimum  width  of  40  feet  and  a  minimum  depth  of  2^  feet  for  six 
months  in  each  year.  The  survey  upon  which  the  project  was  based 
covered  41  miles  of  the  river,  and  the  scope  of  the  work  has  been 
extended  to  embrace  this,  although  the  depth  of  2^  feet  can  only  be 
secured  for  about  five  months  each  year  in  the  upper  portion. 

The  river  has  been  thoroughly  gone  over  from  its  mouth  to  the  upper 
limit  of  the  improvement,  41^  miles  above,  and  while  the  improvement 
is  not  permanent,  the  obstructions  to  navigation,  such  as  snags,  sunken 
logs,  etc.,  being  liable  to  re-form  after  each  high  water,  no  ftirther 
appropriation  at  the  present  time  is  deemed  requisite,  as  the  unex- 
pended balance  from  former  appropriations  will  be  sufficient  for  the 
ensuing  fiscal  year. 

Ko  work  was  done  during  the  past  fiscal  year  beyond  caring  for 
property. 

APPROPRIATIONS. 

March  3, 1881 $3,000 

August  2, 1882 3,500 

July  5,  1884 2,000 

August  5, 1886 2,000 

August  11, 1888 6,000 

Total 16,500 

Money  statement. 

July  1,1894,  balance  unexpended 4. $761.85 

June  ^,  1895,  amount  expended  during  tiscal  year 24.00 

July  1, 1895,  balance  unexpended 787.% 

July  1,1895,  outstanding  Uabillties 18.00 

July  1, 1895,  balance  available ,..  719.36 

Note. — It  has  been  impossible  t«  obtain  any  commercial  statistics. 


G  G  2. 

RECONSTRUCTION  OF  LOCK  NO.  2,  GREEN  RIVER,  AT  RITMSEY,  KENTUCKY. 
REBUILDING  LOOK  NO.  2. 

In  the  deficiency  act  of  March  3, 1893,  an  appropriation  of  (65,000 
was  made  for  rebuilding  Lock  !No.  2,  Green  Eiver.  A  project  and  esti- 
mate for  the  expenditure  of  this  amount  was  submitted  under  date  of 
March  23, 1893,  and  approved  April  12, 1893. 

The  original  estimate  of  cost  of  this  work  was  $170,000,  and  in  view 
of  the  fact  that  the  old  lock  was  in  a  dangerous  condition  it  was  deemed 
advisable  to  commence  the  construction  of  the  upper  end  of  the  new 
lock,  and  then,  by  filling  in  between  the  land  wall  of  the  new  lock  and 
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the  river  wall  of  the  old  lock,  to  secure  the  latter,  and  in  this  way  be 
able  to  coutinue  the  use  of  the  old  lock  for  navigation.  The  plan  was 
to  build  an  auxiliary  dam  in  the  pool  above  the  lock,  connected  by  an 
arm  at  one  end  with  the  head  of  the  old  lock,  and  at  the  other  end  by 
another  arm  with  the  dam;  then  to  tear  out  the  section  of  old  dam  be- 
tween the  arms  of  the  new  dam  and  construct  the  cofferdam  for  the  new 
lock  entirely  in  the  lower  pool.  The  money  available,  it  was  estimated, 
would  build  the  head  of  the  new  lock  complete  to  a  short  distance  below 
the  hollow  quoins  on  top  of  the  walls,  stepping  down  to  points  on  the 
footing  courses  88  feet  from  the  upper  end  of  each  wall,  rebuild  the 
dam  to  connect  with  river  wall  of  new  lock,  and  fill  in  between  the  land 
wall  of  the  new  lock  and  the  river  wall  of  the  old  lock.  The  new  lock 
IS  located  alongside  the  old  one,  on  the  water  side.  Owing  to  the  fail- 
ure on  the  part  of  the  contractors  for  stone  to  deliver  same  within  the 
time  specified  in  contract,  the  original  plan  could  not  be  carried  out, 
and  the  upper  end  of  lock  was  incomplete  at  the  close  of  the  last  fiscal 
year. 

As  the  river  and  harbor  act  of  1894  did  not  become  a  law  until  August 
17,  it  was  not  deemed  advisable  to  attempt  to  do  more  than  excavate 
the  site  for  the  lower  end  of  the  lock  before  winter.  The  necessary 
coffer  was  built  and  the  excavation  for  the  lock  and  a  portion  of  the 
lower  entrance  made  before  cold  weather  set  in.  The  material  excavated 
was  a  tough,  fibrous,  slaty  rock  that  blasted  poorly. 

Under  date  of  February  11, 1895,  a  contract  was  entered  into  with  the 
Evansville,  Ohio  and  Green  River  Transportation  Company  to  furnish 
the  stone  required  to  complete  the  lock.  The  delivery  has  been  prompt, 
to  date,  and  at  the  close  of  the  fiscal  year  the  laying  of  stone  had  been 
commenced. 

For  details  of  work  done  attention  is  invited  to  the  report  of  First 
Lieut.  James  J.  Meyler,  Corps  of  Engineers,  attached  hereto. 

APPROPIUATIONH. 

March  3, 1893 $65,000 

Aaga8tl7,1894 105,000 

Total 170,000 

Money  Hiateineni. 

July  1, 1894,  balance  UDezpeuded $29, 069. 47 

Amount  appropriated  by  act  of  August  17,  1894 105, 000. 00 

134,059.47 
Jnue  30,  1895,  amount  expended  during  fiscal  year : 

Vouchers $12,986.46 

E.&H.» 15,711.88 

28,698.34 

July  1, 1895,  balance  unexpended 105, 361. 13 

July  1, 1895,  outstanding  liabilities 7, 383. 99 

July  1,  1895,  amount  covered  by  uncompleted  contracts 32, 120. 00 

39,503.99 

July  1,1895,  balance  available 65,857.14 

''Amount  paid  by  Treasury  Department  in  settlement  of  Eigenmanu  Sl  HoUerbach 
claim  under  their  contract. 
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Ahatract  of  proposals  received  and  opened  jPefrrsar*  4,  1896.  for  fmmieking  eUme  far 
improving  Oreen  RiveTf  Kentueky,  relntilding  t/ock  Ao.  B, 


Ko. 


^^Cif^     .ti^.      sSbI,     ^!i°«l  Coping 


Name aDdadd«*8  Of  bidder.  ,      80  '    ^^l^^^ ?^%     3  W*'   \^^^%^    Tofl 

'   cnWc      «„u««       *«U4«        cubic    ,    «,^- 


X..-JI-      cubic       cubic       ^Y^.    '   T"*^- 
y*'*"-     yards,     yards.  ,   y"*^'  j   ^ 


Bedford.  Weikel  &  Kngent,  EvansviUe,  j 

Ind... $12.90  $10.05  $7.15,  $6.00  $11.80  $84, lOB. 25 

Evaosville,  Ohio  and  Oreen  River  Trans- j                                                             I  i 

portAtion  Co.,  Evansville,  Ind '  1 1. 76  10. 00  ,  7. 00  5. 00  '  11 .  75  ,  82, 120. 00 

Cha8.L.GoniweU,  Louisville, Ky 18.00  12.60  10.60  6.60  15.00     42.324.80 

Eicbel  &  Arnold,  ETansviUe,  Ind 15. 00  10. 62  ,  9. 62  6. 65  15. 00  '  37, 283. 26 

Sturm  &  Cramer,  Parkersbnrg,  W.  Va .. ,  15.00  11.00  i  0.00  7.00  14.00    41,127.00 

J. C.  Thomas,  Ironton, Ohio 20.00  11.00  8.00  6.50,  14. 00     30, 422. 00 

I           ;             .             I             I  t 


Contract  awarded  to  the  Evansville,  Ohio  and  Qreen  River  Transportation  Com- 
pany. 

Ahsiract  of  contracts  for  rebuilding  Lock  No,  S,  Green  Hiver,  Kentucky ,  in  force  durimg 
tkefiecal  year  ending  June  30, 1896, 


Contractor.  Nature  of  contract.  Date.  To  expin 


Svansville,  Ohio  and  Qreen  River  Trans-     Furnishing  stone Feb.  11, 1896    July  1 ,  1805* 

portation  Co. 

^Extended  to  August  1,  1806. 


REPORT  OF  FIRST  LIEUT.  JAMBS  J.  MEYLBB,  CORPS  OF  ENQIKEBRS. 

Bowling  Green^  Ky.,  June  SO,  1896, 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  on  Green 
River,  Kentucky,  in  rebuilding  Lock  No.  2,  for  the  fiscal  year  endinf(  June  dO,  1896. 

The  work  on  the  new  lock  was  begun  in  June,  1893,  and  suspended  in  the  following 
December.  It  was  not  resumed  aeain  until  August  23, 1894,  a  few  days  after  the  act 
of  August  17, 1894,  appropriating  $105,000  for  the  completion  of  the  lock.  It  was  then 
too  late  in  the  season  to  advertise  for  the  stone  necessary  to  complete  the  lock,  and  it 
was  deemed  advisable  to  do  only  such  preliminarv  work  as  would  allow  an  early 
start  to  be  made  this  season  on  laying  masonry  in  the  lock  walls. 

Constructing  cofferdam, — Began  work  August  23.  Removed  239  cubic  yards  of  earth 
and  sand,  by  wheelbarrow,  from  portion  of  oottom  on  which  coffer  was  to  rest.  Began 
laying  timber  in  coffer  August  29,  and  completed  its  construction  on  September  13. 
This  coffer  is  to  surrouncT  lower  end  of  new  lock,  and  was  built  onto  lower  end  of 
coffer  surrounding  head  of  lock.  The  cofferdam  was  built  of  9  by  9  inch  aawed  gnm 
timber,  and  was  sheathed  on  both  inside  faces  with  1-inch  oak,  the  Joints  being  oov- 
ered  with  three-fourths-inch  battens. 

Dimensions  of  coffer, — Length,  456  feet:  width,  10  feet,  and  height,  5  feet. 

There  was  uRed  in  its  construction  27,236  feet»  B.  M.,  of  9-inoh  gum ;  6,603  feet,  B.  II., 
of  1-inch  sheathing;  2,276  feet,  B.  M.,  of  three-fourths-iuch  battens,  and  2,131  feet, 
B.  M.,  of  6  by  3  inch  oak  ties.  The  coffer  was  filled  with  760  cubic  yards  of  earth 
and  leaves,  taken  from  upper  island.    It  was  pumped  out  on  September  13. 

Excavating  for  lock  chamber  and  wall  foundations. — ^This  work  was  begun  on  Sep- 
tember 14,  it  first  being  necessary  to  remove  200  cubic  yards  of  sand  that  bad  been 
deposi  t  ed  on  the  bottom  during  the  high  waters  of  the  previous  spring.  The  material 
to  De  excavated  was  a  very  tough  shue.  so  difficult  to  oreek  up  tbat  the  blasting  and 
removal  of  it  was  necessarily  slow  work.  After  the  excavation  had  been  carrieil  to 
a  depth  that  rendered  blasting  impracticable,  the  remainder  of  the  stone  was  loosened 
by  wedging  and  hammering  with  sledges.  The  excavation  was  completed  October 
22,  there  having  been  removed,  in  all,  5,284  cubic  yards  in  place.  About  ona-third 
of  this  amount  was  removed  by  derrick  and  dump-box,  and  the  rest  by  wheelbarrows. 

Building  lock  icalls. — It  was  considered  very  desirable  to  build  up  the  walls  at  the 
head  of  the  lock  to  a  greater  height,  in  order  to  make  them  more  secure  against 
extreme  high  stages  of  water.  Authority  was  obtained  for  the  purohaae  of  stone  in 
open  market,  ancf  iu  this  manner  were  obtained  168  cubic  yards  of  quarry  face  stone 
and  177  cubic  yards  of  backing.  This  amount  of  stone,  together  with  the  dresaed 
face  and  special  stone  on  hand,  made  it  possible  to  build  up  tne  walls  in  head  of  look 
from  course  H  to  coarse  M.  inclusive.  The  laying  of  masonry  was  begun  on  Xovem* 
ber  28  and  carried  on  until  December  20,  when  all  the  stone  on  hand  had  been  usad. 
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Both  walls  were  completed  up  to  course  M,  and  the  inner  face  stones  of  N  were  also 
set.  These  walls  run  back  from  head  of  lock  to  a  short  distance  below  hollow  quoins 
on  top  of  walls,  and  are  then  stepped  off  to  the  lowest  course,  A,  which  runs  back 
^  about  88  feet  from  head  of  lock.  Each  course  is  2  feet  thick.  During  the  progress 
of  the  above  work,  from  August  23  to  December  20,  a  certain  amount  of  miscellaneous 
work  was  always  found  necessary,  thus:  At  »he  beginning  of  the  work  derricks  had 
to  be  erected;  one  iu  the  lock  chamber  and  another  on  the  lower  end  of  the  coffer; 
an  anchorage  crib  was  set  in  the  river  for  the  guy  of  the  latter  derrick;  the  break- 
water was  backed  with  a  barge-load  of  earth  and  leaves  to  stop  up  leaks;  two  new 
dump  boxes  were  built ;  pumps,  boilers,  and  engines  were  put  up,  and  sheds  built 
over  them;  100  feet  of  tramway  was  laid;  stones  for  comers  of  walls  and  gate 
recesses,  and  all  necessary  '' closers,''  were  cut;  the  center  was  removed  from  the 
arch  of  cross  culvert,  and  centers  were  built  to  support  arches  of  filling  culvert-s,  and 
the  joints  of  courses  in  both  land  and  river  walls  were  pointed.  The  IT.  S.  dredge 
boat  Lermand  was  engaged  during  the  same  period  in  cutting  out  entrances  to  the 
new  lock.  In  cutting  out  an  upper  entrance  there  were  dredged  and  removed  from 
the  upper  Island  20,140  cubic  yards  of  material,  51  stumps,  7  saw  logs,  3,087  linear 
feet  of  old  crib  timber,  and  one  old  sunken  barge.  Iu  cutting  out  a  new  lower 
entrance  there  were  removed  13,990  cubic  yards  of  sand  and  earth,  3  saw  logs,  274 
pieces  of  timber,  and  1,480  linear  feet  of  old  cribbing. 

At  the  close  of  the  working  season,  in  the  latter  part  of  December,. all  tools,  appli- 
ances, etc.,  were  properly  stored  away,  and  part  of  the  plant  was  brought  to  Bowling 
Green  and  put  in  winter  quarters. 

Work  on  the  lock  was  resumed  last  month,  and  the  usual  amount  of  preliminary 
work  had  to  be  done  before  any  masonry  could  bd  laid  in  the  lock  walls,  thus:  It 
was  necessary  to  construct  in  the  lock  excavation  two  foundation  cribs,  16  by  16  by 
14  feet  hieh,  upon  which  were  erected  and  completed  two  new  uerricks  with  60-foot 
masts  and  booms.  It  was  also  necessary  to  bund,  inside  of  the  coffer,  a  foundation 
crib  20  by  29  by  10  feet  high,  upon  which  was  placed  the  numping  apparatus.  The 
cofferdam  was  repaired  by  replacing  70  cubic  yards  of  eartn  and  leaves  that  had  been 
washed  out  by  high  water  and  by  backing  one  side  with  20  cubic  yards  of  earth  and 
leaves  to  stop  leak ;  300  linear  feet  of  tramway  was  built  on  lower  island,  and  two 
new  tram  cars  constructed  for  haudling  the  stone  stored  on  the  island ;  the  excava- 
tion was  emptied  on  the  13th  instant,  and  130  cubic  yards  of  mud  was  removed  from 
the  bottom,  which  was  cleaned  for  concreting.  Within  the  last  few  days  masonry 
work  has  been  resumed,  and  up  tu  date  there  has  been  laid  90  cubic  yardu  of  con- 
crete for  wall  foundations  and  100  cubic  yards  of  masonry  in  the  land  wall. 

Mr.  B.  O.  Lermond,  assistant  engineer,  is  in  loc^il  charge  of  the  work  at  this  lock. 

Beepectfally  submitted. 

James  J.  Metler, 

First  LieuU  of  Engineers. 

Maj.  D.  W.  Lock  WOOD, 

Corpft  of  Engineers y  V.  S.  A. 


Note. — For  commercial  statistics  and  list  of  boats,  see  report  for  operating  and 
care,  etc.,  Green  and  Barren  rivers,  Kentucky. 


G  G  3. 

IMPROVEMENT  OF  GREEN  RIVER,  KENTUCKY,  ABOVE  MOUTH  OF  BIG 
BARREN  RIVER  (LOCK  NO.  5). 

The  river  and  harbor  act  of  July  13, 1892,  contained  the  following: 

Improving  Green  River,  Kentucky,  above  the  month  of  the  Big  Barren  River,  for 
Lock  Number  five,  according  to  report  and  recommendation  of  M^jor  D.  W.  Lock- 
wood,  Corps  of  Engineers,  United  States  Army,  submitted  August  eleventh,  eighteen 
hundred  and  ninety-one,  fifty  thousand  dollars. 

This  work  having  been  assigned  to  me  by  Department  letter  of  July 
14, 1892,  calling  for  a  project  for  expenditure  of  the  amount  appropri- 
ated under  date  of  July  25,  1892,  I  had  the  honor  to  state  as  follows: 

^x.  ^  any  definite  project  can  be  submitted  it  will  be  necessary  to  locate  the  site 
of  the  "k,  as  the  old  locations  have  been  but  approximate.  This  will  be  done  at 
an  earl>  «.  'te,  when  plans,  etc.,  for  the  lock  and  dam,  together  with  plats  of  land 
required,      U  be  submitted  for  approval. 

A  locati^.ii  for  this  lock  was  originally  selected  by  Mr.  Alonzo  Liver- 
more,  State  engineer  of  Kentucky,  more  than  fifty  years  n.G:o.    The 
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poiut  selected  was  at  Floyd's  Landing,  20^  miles  above  Lock  No.  4, 
Green  River.  In  1879  an  examination  was  made  by  H.  H.  Fitzhugb, 
assistant  engineer,  under  tbe  orders  of  tbe  late  Lieut.  Col.  WiUiam  E. 
Merrill,  Oorps  of  Engineers,  with  a  view  to  selecting  a  site  for  this  * 
lock,  and  he  adopted  the  selection  made  by  Livermore,  with  an  alter- 
nate location  just  below  the  month  of  Bear  Greek.  Assistant  Engineer 
Fitzhugh  placed  the  lock  on  the  right  bank  of  the  river  at  Floyd's 
Landing,  against  a  rock  bluff  considerably  higher  than  the  lock  wMs 
would  be  and  in  the  hollow  bend  of  the  river,  so  that  drift,  etc.,  would 
collect  in  the  upper  entrance.  I  am  of  the  opinion  that  Mr.  Livermore 
must  have  placed  the  lock  on  the  point  side,  but  here  there  would  be  no 
opportunity  for  a  rock  foundation,  as  the  bend  of  the  river  is,  so  far  as 
could  be  determined,  sand  and  gravel  to  a  depth  of  over  20  feet. 

In  the  fall  of  1892  Assistant  Engineer  Westerfield  examined  the 
location  at  Floyd's  Landing  and  an  additional  site  below  Bear  Creek, 
but  no  definite  conclusion  was  reached,  as  neither  site  was  found  to  be 
favorable. 

In  view  of  the  foct  that  the  country  through  which  Bear  Greek  runs 
is  rich  in  mineral  deposits,  coal,  and  iron,  it  was  deemed  advisable  to 
locate  the  lock  and  dam  below  the  mouth  of  Bear  Greek ;  a  short  dis- 
tance below  the  mouth  the  river  is  straight,  and  the  bottom  composed 
of  gravel  and  sand.  This  location  was  surveyed  and  developed,  and  a 
request  made  that  a  board  of  officers  of  the  Gorps  of  Engineers  be  con- 
vened to  decide  the  question  of  site,  surveys  of  other  localities  being 
submitted  at  the  same  time.  The  report  of  the  board,  dated  August 
4, 1894,  was  in  favor  of  the  site  below  the  mouth  of  Bear  Greek,  and 
this  action  was  approved  by  the  Ghief  of  Engineei-s.  Since  that  time, 
with  the  aid  of  an  attorney  employed  for  the  purpose,  efforts  have  been 
made  to  straighten  out  the  question  of  title.  Part  of  the  property  had 
been  left  to  be  equally  divided  between  eight  heirs.  These  heirs  had 
transferred  shares  from  one  to  the  other  with  imperfect  or  unrecorded 
deeds. 

Some  of  the  heirs  had  moved  away,  and  it  was  only  within  a  very 
recent  time  that  an  abstract,  indicating  that  a  i>erfeet  title  was  possible, 
could  be  made.  Old  deeds  have  been  made  over,  the  recording  of  them 
and  others  completed,  and  it  will  now  be  possible,  it  is  thought,  to 
obtain  the  requisite  land  by  purchase. 

APPROPRIATIONS. 

.Taly  13,  1892 $50,000 

Aiifpist  17,  1894 25,000 

Total 75,000 

Money  statement, 

July  1,1894,  balance  unexpended $47,431.70 

Amount  appropriated  by  act  of  August  17,  1894 25,000.00 

72,431.70 
Juue  30,  1895,  amount  expended  during  fiscal  year 501. 56 

July  1,  1895,  balance  unexpended 71, 930. 14 

July  1,  1895,  outstanding  liabilities 2, 173. 95 

July  1,  1895,  balance  available 69,756.19 

(Amount  (estimated)  required  for  completion  of  existing  project 105, 673. 20 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  J  une  30, 1897  105, 673. 20 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3. 1893. 


NoTB. — For  commercial  statistics  and  list  of  boats,  see  report  for  operating  and 
care,  etc.,  Qreen  and  Barren  rivers,  Kentucky. 
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G  G  4. 

OPERATING  AND  CARE  OF  LOCKS   AND  DAMS  ON  GREEN  AND  BARREN 

RIVERS,  KENTUCKY. 

The  United  States  acquired  possession  of  the  locks  and  dams  Decem- 
ber 11, 1888,  by  purchase  of  the  unexpired  lease  of  the  Green  and 
Barren  River  Navigation  Gompauy,  the  legislature  of  the  State  of 
Kentucky  having  ceded  them,  with  lands  and  appurtenances  pertain- 
iDg  thereto,  to  the  United  States  upon  condition  that  the  latter  should 
extinguish  the  claim  of  the  navigation  company  to  take  tolls  and  to 
exercise  control  over  said  rivers. 

At  the  time  of  acquiring  possession  four  of  the  locks  were  being 
operated,  to  wit,  Nos.  1, 2,  and  4,  Green  River,  and  No.  1,  Barren  River. 
The  river  wall  of  No.  3,  Green  River,  was  down,  having  fallen  into  the 
river  about  the  first  of  the  year.  Both  walls  of  No.  2  were,  and  had 
been  for  years,  in  a  dilapidated  condition,  the  land  wall  being  prevented 
from  tumbling  into  the  pit  only  by  reason  of  being  anchored  back  to 
cribs  filled  with  stone. 

At  No.  1,  Barren,  the  grillage  upon  which  the  walls  rested  had  been 
4indermined  at  the  lower  end  of  the  land  wall  so  that  the  wall  was 
badly  cracked  and  appeared  liable  to  yield  at  any  time.  The  dams 
were  nearly  all  in  bad  condition,  the  timber  of  the  downstream  slopes 
being  badly  decayed. 

The  walls  at  No.  3,  Green,  and  No.  1,  Barren,  were  completed  in  time 
to  reopen  the  river  to  through  navigation  November  10, 1890. 

The  dams  of  No.  1,  Barren,  and  No.  2,  Green,  have  been  rebuilt 
entirely  from  the  crests  forward,  and  the  latter  has  been  straightened 
by  taking  out  the  break  in  direction  that  formerly  existed,  and  which 
made  a  fore  bay  for  logs  for  a  small  mill  on  the  abutment  side  of  the 
river.  This  dam  now  extends  directly  across  the  river  from  the  lock. 
The  old  guide  cribs  at  upper  and  lower  entrances  of  the  locks  had 
become  useless  by  reason  of  their  tumbled-down  condition;  these  have 
been  rebuilt,  and  the  amount  of  dredging  required  after  every  rise  has 
been  materially  lessened.  The  areas  immediately  behind  the  land  walls 
of  locks  have  been  graded  and  i)aved,  the  United  States  land  sown 
with  grass  seed  and  fenced  in. 

Eight  lock  keepers'  dwellings  have  been  built  and  two  old  ones  put 
in  thorough  repair. 

At  Dam  No.  1,  Green  River,  considerable  trouble  is  always  expe- 
rienced after  a  high  rise  in  the  Ohio  River,  which  washes  out  the 
backing  above  the  dam.  The  practice  has  been  when  the  water  falls 
and  a  pressure  against  the  upstream  face  of  the  dam  is  developed  to 
throw  hickory  sawdust  into  the  river  just  above  the  dam.  This  is 
washed  and  drawn  into  the  crevices,  etc^  and  effectually  stops  the 
leaks  until  after  another  rise  from  below.  The  lock  entrances  have  all 
been  dredged  during  the  year,  some  of  them  several  times. 

At 'Lock  No.  1,  Green  River,  new  upper  gates  were  built  and  hung, 
and  at  the  same  time  iron  hollow  quoins  were  put  in.  The  sandstone 
of  which  this  lock  is  constructed  is  soft  and  easily  broken.  The  old 
stone  quoins  were  badly  worn  and  chipped,  so  that  considerable  leak- 
age occarred,  and  besides  were  undercut  at  the  bottom.  The  iron 
<)Uoins  were  made  in  sections  bolted  together  and  to  the  wall,  and  the 
space  between  them  and  the  old  masonry  filled  in  with  cement.  The 
lower  gates  will  have  to  be  rebuilt  shortly,  and  it  is  proposed  to  put  in 
iron  hollow  quoins  for  them.  Notwithstanding  the  fact  that  this  lock 
is  built  on  a  rock  foundation,  the  masonry  rests  directly  on  a  timber 
grillage.    The  spaces  between  the  timbers  were  originally  filled  in  with 
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concrete  and  the  chamber  floor  with  2*i]ich  plank.  The  planking  is  all 
gone,  and  mnch  of  the  grillage  timb^is  is  also  gone.  A  number  <rf 
small  cracks  have  appeared  lately  in  the  lower  conrsee  of  masonry,  and 
it  appears  to  be  advisable  that  the  pit  be  coffered  and  pumped  out  and 
the  spaces  between  the  grillage  timbersi  under  the  walls,  and  in  the  pit 
filled  with  cement,  and  a  heavier  floor  thau  was  formerly  used  be  pat  in. 

At  the  other  locks  the  ordinary  repairs  have  been  made,  and  in  the 
Barren  Biver  the  channel  in  several  close  places  has  been  widened  and 
deepened  by  dredging. 

For  details  of  work  done  8kttention  is  invited  to  report  of  Lieut.  James 
J.  Meyler  herewith. 

Lea9$$  in  fvree/or  year  ending  June  SO,  1896, 


D»t«.       I    To  expire. 


Lock  V«.  2,  GrMD Livers  &  Welbora ;  Jan.  1,  1892  ,  Jan.     1, 

Lock  No.  2,  Green James  Gate ! do do  .. 

Lock Ko.  1,  BarreD |  William Boolton ;  Jul}-  1,  1878:  July    1. 

CoVeetions  far  Oreen  and  Barren  riverefor  year  ending  June  SO,  1895. 


1012 


Leasees.                                       Location. 

LiTers  &  Welborn .... 
James  Gate 

Lock  No.  2,  Green  River 

do 88.50 

do     

Bryant  Jt  Nail 

do 

do 150.00 

6.  D.  Hemenway 

William  Boulton 

Lock  No.  3,  Oreen  Biver 

do 75.00 

Lock  No.  1,  Barron  Biver 

do 150,00 

The  leases  with  Bryant  6l  Nail  and  G.  D.  Bemenway  are  verhal  ones  made  lYom  year  to  year. 

APPROPR I ATION8. 

AugnetU.  1888,  forpurchaae n36,000 

ALLOTMRNT6. 

January  4, 1889 $167, 112.00  :  July  15, 1893 $49,790.88 

July20,l889 199,110.00     Julyl3,1894 aS,9S7.iS 


July  17, 1890 58,783.47 

July  16, 1891 77,807.26 

July  15, 1892 46,264.26 


January  26, 1895 


6{,000.00 


Total 565,735.10 


Detailed  eiatemeni  of  expenses  incurred  in  preeerring  and  maintaining  navigaUon  •«  thai 
portion  of  the  Chien  amd  Barren  rioeri,  Kentveikg,  improved  hff  loeke  and  daoM  during 
the  fiscal  year  ending  June  SO,  1895, 


I 

^kNo.l, 

Green  Biv( 

Garrent 
and  con- 
tingent 
expenses. 

)r. 

Leek  No.  2,  Green  Biver. 

Month. 

Salaries. 

Labor 

and 

material. 

ToUl. 

$1,888.82 

400.22 

846.81 

1,780.06 

5,929.42 

819.60 

169.10 
286.88 

177.27 

182.47 

160.00 

27.88 

SalaHee. 

Labor 

and 

materUL 

Correnl 

andoen- 

Ungent 

expenses. 

Total 

1894. 

Joly 

August 

Reptembtnr 

October 

November 

December 

1895. 

January  

February 

Ilarch 

$234.00 
188.00 
120  00 
800.00 
815.00 
176.00 

120.00 
220.00 
160.00 

loaoo 

160.00 
22.50 

$1,180.71 

184.00 

704.04 

1.448.16 

6,586.06 

110.25 

85.60 


$24.21 
27.62 
21.77 
18.  W 
48.87 
84.86 

13.50 
16.38 
27.27 
82.47 

8884.00 
838.00 
236.00 
284.60 
146.00 
175.00 

128.00 
290.00 
160.00 
186.00 
150.00 
22.50 

$886.09 

1.646.82 

789.84 

1.60 

22.55 

142.68 

160.80 
6.66 
2.25 
85.60 

884.21 
60.06 
86.81 
18.63 
84.26 
84.01 

18.66 
15.82 
27.27 
8118 
36.62 
4.89 

$886.  It 

2.044.8S 

1,011.13 

25i.O 

901.88 

861.61 

288.81 
946.8: 
1T8.SS 

Anril         -     ... 

tl7.6l 

mS?* 

188.61 

j^e 

4.88 

97.38 

Total.... 

2. 144. 50 

0,180.41 

«.« 

11,694,57 

2.174.00 

8,863.82 

837.26 

•  6,-906.68 
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DetaiM  $taiemeHt  cf  ^eepeuiei  incmrr^dj  eto.*- ContioiMd. 


Lock  No.  3,  Green  River. 


Current 

and 
contin-  |    Total, 
gent     I 
expentee.t 


Look  No.  4,  Green  River. 


Salariea. 


,    Labor 
I      and 
material. 


Current  • 
and 
I  contin- 
!     gent 
expensM.; 


$24.21 

$287.  M 

$384.00 

23.58 

350.82 

188.00 

10.08 

134.33 

120.00 

0.61 

266.6] 

200.00 

50.04 

245.40 

1M.00 

34.00 

341.25 

175.00 

$40.10 
189.60  • 
405.20 

22.20  I 
5.00 

87.50 


$24.21 
23.58 
10.08 
6.61 
34.24 
34.00 


Total. 


$208.31 
35L18 
535.28 
288.81 
220.24 
240.50 


2L00 
777.51 
33.76 
44.56 


4.89 


1,030.24 


191.50 
1,095.76 
183.76 
194.56 
148.88 
27.39 


3, 416. 76 


120.00 
ttO.00 
150.00 
180.00 
160.00 
22.50 


1,979.50 


30.00  2L00  171.00 
i  15.83,  235.82 

35.50  '  27.28  i  212.76 

5.00  1  39.09!  194.60 

150.00 

I  4.88  27.38 

720. 10  i  240.87  t  2, 940. 47 


Lock  No.  1,  Barren  River. 


Month. 


Ubor  'Ca^n 


SalMriee.  I 


and 
mate-  I 


[  penaee, 


and 
contin-     Total 


1894. 

July !  $234.00 

August 188. 00 

September t  120. 00 

Ootobwr '  260.00 

November ,  190.00 

December 175.00 

I 
1805. 

January 120.00 

Febmary 230.00 

March 150.00 

April 150.00 

May 150.00 

June 22.50 

Total 1.979.50 


$21.80 
189.60  ! 
36.00  I 
4L50  I 


99.00 


$24.21 
23.58 
10.08 
6.61 
35.79 
22.96 


$280.01 
35L18 
16&08 
308.11 
225.79 
296.95 


88.48      2L00  179.48 

4.50  I    15.32  ,  880.83 

27.26  177.36 

1.00       39.69  '  190.69 

35.50   185.50 

4.88  1  27.88 


417.88  ,  231.37  2,028.25 


XT.  S.  anag  boat  Wm.  Preston  Dixon. 


Total. 


7,334.34 


12,079.66 


U.  S.  dredge  boat  Lermond. 


Month. 


^^,     Repairs.      Supplies.        Total. 


1894. 


July....... 

Auffost — 
September . 
October.... 

November . 
December.. 


$385.00 
345.59 
379.83 
102.67 


1895. 


$250.18 

111 

31.58 


91.01 


January.. 
Felnmary . 

March  — 

mSS"!:::;: 

June 


Total . 


111.67 
145.00  I 
145.00  ' 
145.00  ' 
145.00  I 


1,804.76 


11.00 


385.82 


$57.87 
9.60 
18.47 
17.32 
70.20 
22.52 


20.00  I 


10L67 


317.65  I 


$008.06 
357.80 
429.82 
119.90 
70.20 
113.68 


13L67 
156.00 
145.00 
246.67 
145.00 


2.506.28 
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Dttaihd  aiaiemmt  of  expen$ei  ineurr0d,  ^fc^-Continued. 

SUMMARY. 
Green  River: 

Lock  No.  1 $lL5i4.57 

Lock  No.  !• &,f05.fll 

Lock  No.  3 8.41&7« 

LockNo.4 X.»4Q.{7 

Bama  River,  Lock  No  1 2.63&S 

r.  S.  tnagboat  Wm.PrtMton  Dixon 12,079lC 

U.adredffeboati^rmofuf t,SOS.S 

Two  new  dump  «cow§ 1,342.41 

Grand  total "SjuTfi 


REPOKT  OF   FIRST  LIEl'T,   JAH.    .1.    MSYLBH,    ('t>Rl»S   OF   ENGINEERS. 

Bowling  Green,  Ky.,  June  SO,  1S9S. 
Majok  :  1  have  the  houor  to  submit  the  following  report  of  operatioziB  on  Green 
and  Barren  rivers,  Kentucky,  for  the  fiscal  year  ending  June  30, 1895.     The  work  on 
these  streams  is  carried  on  under  the  indefinite  appropriation  for  operating  and  care 
of  canals  and  other  works  of  navigation. 

WORK    DONK. 
LOCK    ANl>   l>AM    NO.    1,    liKKRN    lUVER. 

/?fpatr«  fo  rf am.— Repaired  205  linear  feet  of  dam;  unloade<l  1,754  cubic  yards  of 
riprap  to  make  a  dam  above  the  upper  slope;  used  1,350  cubic  yards  of  niekory 
lath  sawdust  and  25  cords  of  willow  and  grass  to  stop  leaks  in  the  riprap  dam*; 
hewe<l  face  to  2,046  linear  feet  of  crib  timber ;  tore  out  and  removed  most  of  the  old 
sheathing  and  part  of  the  old  crib  work  in  dam  proper;  laid  and  spiked  6,112  linear 
feet  of  timber  and  put  down  48,636  feet,B.M.,  of  new  sheathing;  laid  205  linear 
feet  of  comb  stick,  and  leveled  off  riprap  dam. 

Bepair$  to  lower  lock gatee, — Rebuilt  upper  9  feet  of  each  gate;  framed  new  upper 
parts  on  the  bank,  put  them  together,  and  painted  them ;  removed  the  upper  9  feet 
of  both  lower  gates  and  put  on  the  new  tops. 

New  upper  oatea.—Dressed  the  timbers  for  the  new  gates ;  built  cofferdam  above 
old  gates  and  removed  old  gates;  dressed  down  both  recess  walls  above  upper  gates 
and  cut  out  both  upper  hollow  c|uoins;  put  in  and  completed  new  upper  gates. 

General  work, — Stopped  leaks  in  unrepaired  section  of  dam  by  backing  same  with 
about  1,000  cubic  yards  of  hickory  lath  sawdust;  repaired  lock  keepers*  dwellings 
by  papering  walls  and  ceilings  of  ootb  houses;  painted  both  houses  on  the  outside, 
putting  two  coats  on  each  house. 

LOCK   ANI>   DAM   NO.   2,   GREEN   RIVER. 

Hejmrs  io  upper  loek  gates, —Rehnilt  upjier  9  feet  of  each  gate,  putting  in  G  new  arms. 
6  new  blocks,  and  a  new  cap;  painted  new  upper  parts.  Lower  gates:  Put  in  two 
new  arms,  2  new  blocks,  and  new  cap  in  each  gate. 

Genet^al  work, — Built  crib,  17  bv  10  by  14  feet  in  the  race  on  the  Humsey  side  of  the 
river;  sheatiied  upper  face,  filled  crib  with  88  cubic  yards  of  riprap  stone^  and  filled 
in  above  crib  with  35  cubic  yards  of  earth  and  stone;  made  slight  repairs  on  fuel 
barge ;  set  four  snubbing  posts  on  bank  of  chute  for  use  of  boats  during  high  water; 
dredged  upper  and  lower  entrances  to  lock;  painted  one  lock  keeper's  dwelling. 

LOCK    AND  DAM   NO.   8,   GREEN   RIVER. 

General  worit.— Dredged  upper  entrance;  cleaned  out  well  which  supplies  water 
for  lock  keepers'  dwellings;  papered  walls  and  ceilings  of  one  house;  painted  both 
houses. 

LOCK   AND   DAM    NO.   4,    (iREKN    UIVER. 

Repairs  to  lower  lock  gates, — Built  upper  12  feet  of  each  gate,  putting  in  6  new  arms, 
10  new  blocks,  and  new  cap  in  each  gate;  painted  new  upper  parts. 

General  work.— Painted  one  lock  keeper^s  dwelling ;  put  new  caps  on  upper  look 
gates. 

IX>i^K    AND   DAM    NO.    1,    BARREN    RIVEK. 

General  mwA;.— Painted  two  lock  keepers'  dwellings ;  dredgetl  lower  entrance  to 
lock ;  1>acked  dam  with  1,090  cubic  yards  of  gravel  to  stop  leaks  in  same. 
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U.   8.  DRBDGE  BOAT  LBRMONB. 

Look  No.  If  Green  Biver, — Dredged  and  remoYod  from  upper  and  lower  entrances 
1,750  cubic  yards  of  mud,  2  sna^,  4  saw  logs,  and  5  pieces  of  old  crib  timber. 

Lock  No,  Sf  Green  iSiver. —Dreoged  and  removed  from  upper  and  lower  chutes  4,475 
cubic  yards  of  material. 

Lock  No.  3,  Green  Biver. —Dredged  and  removed  from  upper  chute  75  cubic  yards 
of  mud  and  3  old  saw  logs. 

Lock  No,  If  Barren  Biver, — Dredged  and  removed  from  lower  entrance  200  cubic 
yards  of  material. 

General  work.— Dredged  and  removed  from  upper  island,  afc  Lock  No.  2,  Green 
River^  in  cutting  out  an  upper  entrance  to  new  lock,  20,140  cubic  yards  of  material, 
51  stumpS;  7  saw  logs,  3,087  linear  feet  of  old  crib  timber,  and  one  oid  sunken  barge, 
and  from  lower  island,  in  cutting  out  new  lower  entrance,  13.990  cubic  yards  of 
sand  and  earth,  3  saw  logs,  274  pieces  of  timber,  and  1,480 linear  leet  of  old  cribbing; 
dredged  and  loaded  on  barge  1,090  cubic  yards  of  gravel  to  be  used  for  backing  dam 
at  No.  1,  Barren  River;  dredged  and  removed  from  the  channel  of  Barren  Kiver, 
between  the  lock  and  Bowling  Green,  as  follows :  At  Robinsons  Island,  1,350  cubic 
yards  of  material ;  at  Stevens  Island,  350  cubic  yards  of  material ;  at  Cow  f^ord,  1,350 
cubic  yards  of  material;  at  Big  Edd^r,  225  cubic  yards  of  material:  at  Boat  Island, 
1,325  cubic  yards  of  material ;  at  point  of  Underwood  Island,  850  cubic  yards  of 
material.  Dredged  and  loaded  on  barge  at  No.  1,  Barren  River,  100  cubic  yards  of 
gravel,  to  be  taken  to  No.  2,  Green  River.    Made  all  necessary  repairs  to  machinery. 

U.    8.   8NAG  BOAT  WM.  PRESTON  DIXON. 

Removed  2,005  snaffs,  weighing  3.030  tons,  from  channel  of  river;  cut  on  shore  214 
overhanging  trees;  deadened  on  snore  250  overhanging  trees;  loaded  on  barge  at 
Wrightsburg  and  towed  to  No.  1,  Green  River,  to  back  dam  and  stop  leaks  in  same, 
about  1,000  cubic  yards  of  hickory  lathe  sawdust,  and  to  stop  leaks  in  riprap  dam 
used  in  repairing  dam  about  1,350  cubic  yards  of  the  same  sawdust ;  did  all  neces- 
sary towiug  on  Green  and  Barren  rivers.    Total  miles  run,  6,020. 

OENERAL  WORK. 

Made  extensive  repairs  on  two  deck  barges  and  two  derrick  boats  a^  follows : 

Two  bargee.— Removed  old  decks,  ^nwale  stays,  timber  heads,  and  rake  frames, 
and  put  in  new  ones ;  calked  and  paid  seams  and  painted  hulls  above  water  line. 

Tiro  derrick  boats. — Removed  old  decks,  gunwale  stays,  and  rake  frames,  and  put  in 
new  ones ;  removed  old  derricks  and  put  in  new  ones ;  calked  and  paid  seams  and 
painted  hulls  above  water  line.  * 

Removed  32  linear  feet  of  comb  stick  of  dam  at  No.  2,  Green  River,  so  as  to  haul 
dredge  out  over  the  crest  and  repair  rakes  and  put  on  new  comb  stiCK. 

Building  two  dump  scowe. — Framed  and  put  together  all  timbers  for  both  scows ; 
set  in  all  braces  for  pockets  and  hulls;  calked  bottoms,  rakes,  and  part  of  gunwale 
seams  of  sides  of  each  boat;  made  doors  and  hinges  for  one  scow,  and  all  driffcbolts, 
tie-rods,  and  bolts  for  use  on  both  scows;  launched  one  scow.  Both  scows  arc  but 
partly  completed. 

Respectfully  submitted. 

James  J.  Meyler, 
First  Lieut,  of  Engineers, 

Maj.  D.  W.  Lock  WOOD, 

Corjys  of  Engineers, 
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Commercial  8taii$ticB  of  Green  and  Barren  rivere,  Kentucky ^  farflacal  year  ending  June  SO^ 

1895, 


Articles. 


Tont, 

Barrels,  empty 55 

Beer 1.245 

Cement 168 

Coftl 45.904 

Flour 773 

GndD 1.4S1  I 

Handles 227 

Hay 319 

Hides 19 

Hoop  poles 278 

Iron,  mannfaotured, 

Live  stook 

Lumber 

Merchandise 

Produce  

Salt 

Stone 

Staves  and  heading 

Ties,  railroad 16,373 

Tobaooo,leaf. 4,723 

Timber,  logs,  etc 819,920 

Whisky '  57 

Passengers 972 


1890. 


482  ' 
2,866 
8,933 

501 
1,014  ' 

788 


Total 907.146 


1 


1891. 


Ton*. 
52 
222 
600  ' 
49,000  : 
1,363 
1,284 
6.144 
427 
30 
770 
263 
1,286 
9,000 
16,420 
184 
1.104 
14, 752 
744 
21,325 
2.164  ' 
500,000 
43  i 
1.434  , 


1892. 


1893. 


1894. 


1896. 


628,600  I 


Ton*. 

1 
Tont. 

Tont. 

TOIM. 

1,268 

650 

65 

27 

92 

61 

68 

58 

83 

37  ! 

304 

174 

71.431 

70.060  , 

46,488 

37,848 

1.640 

1.813 

1,930 

2.206 

2,956 

3.464  • 

2,931 

1,967 

605 

286  ; 

396 

291 

1,106 

439 

655 

740 

233 

48  1 

61 

45 

4,342 

1,829 

789 

1  096 

186 

4 

26 

9 

2,066 

2.668  , 

2.284 

2.326 

14,606 

14,548  , 

11,197 

16.908 

13,093 

9,992  ! 

18,711 

9,764 

384 

342  . 

193 

165 

1,376 

1,881  1 

1.012 

1,148 

10.742 

4.202  1 

22,723 

16,783 

7,841 

9,067  , 

9,027 

7.609 

40,736 

24,684  ; 

63,069 

84.351 

1.858 

2.164  • 

S.885 

1,644 

283. 911 

466,858 

834,483 

158. 4M 

61 

54  ' 

37 

28 

1,813 

1.392 

1.291 

M88 

1 

462.206 

614,873 

1 

521,115 

3U.883 

LxeU  of  boats  plying  on  Green  and  Barren  rivere,  Kentucky, 


Name  of  boat. 


Evausville Passenger 

J.C.Kerr do 

H.  D.  Munson do 

(^ayoso do 

Mary  Stewart do 

Ed.  J.Wood do 

Lela do 

T.C.Woodward do 

City  of  Clarksville do 

VemeSwain I do 

Ashland  City do 

City  of  Chartien Towboat 

Longfellow do 

D.A.lIisbet do 

LN.Hook do 

Little  Clyde do 

Stoneware do 

Troubadour do 

Little  Tom  Moss do 

John  T.Carson do 

Little  Albert do 

Eleanor do 

Ida • do 

Racket t I do 

J.B.  Horton ! do , 

Herbert  Moran ;  Tugboat 

Blanche ' do 

Ingleside do 

Isabella do 

Louise do 

Orphan  Girl do 

Mattie , do 

Lena  Archer do 

Lumberman Sawmill  boat. . . . 

Wm.  Preston  Dixon U.  S.  snag  boat. 


Character. 


Length. 'Breadth.  Depth. .Tonnage. 


-|- 


-I- 


Ftet,     : 
121   . 
120 
121 
127.  H 
100 

80 

70 

65 
126 
122 
120 
120.7 
112 
106 
109 
100 

100  : 
98.4 ; 

90 
86 

64.6 

60   * 

60   I 

99  '■ 

66   , 

94 

87   , 

81 

95 

73 

80 

56 

46 
119 
124.9  I 


Fttt. 
30 
21 
22 
80 

20.6 
12 
18 

9 

24.5 
22.6 
20 
20.1 
19.6 
20 
19.4 
20 
17 
18 
22 
18.8 
19.9 
16 
14 
16.2 
14 
16 
16 
14 
22 
16.6 
16 

8.1 

9 

24.3 
32 


FoeL 

6 

3.7 

4 

6 

3.6 

4 

3 

4 

3.6 

5 

3.9 

2.9 

4.8 

3.6 

3 

3.6 

3 

3 

3 

3 

2.9 

2.8 

8 

3.6 

4 

6 

4.6 

4 

4.8 

3.8 

4 

3.8 

4 

4.2 

5 


194. 2S 
121.15 
149.80 
197.99 
•0.29 
32.97 

n.n 

33.50 
194.90 
134.76 

94.55 

113.63 

«i.a9 

64.98 
66.96 

52.20 
63.19 
61.37 
66.39 
47.69 
24.53 
14.64 
22 

63.84 
86 

51.98 
48.40 
86 

66L24 
40.80 
39 

12.33 
8 
11L83 
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Report  of  lockages  on  Green  and  Barren  riversy  Kentucky  ^  for  fiscal  year  ending  June  SOy 

1895, 


Locks. 


No.  1,  Green . 
No.  2,  Green. 
No.  3,  Green. 
No.  4,  Green. 
No.  1,  Barren 

Total.. 


I 


201 
339 
349 
355 
355 


Going  up. 


74 
26  ' 
l«i 

10  I 
10  I 


895 
328 
300 
43« 
312 


1, 689       136     1, 831 


II 


309 
251 
233 
238 
169 


1.200 


135 
26 

104 
62 
21 


Going  down. 


I 


394 
324 
351 
430 
306 


1,805 


u 


243 


166 


1,162 


240 
152 
123 
54 
32 


1^ 


20 
108 
61 
35 


601  I  356 


II 


1,899 
1,341 
1,502 
1,507 
1,041 


7,293 


r 


2,149 
1,606- 
1,663 
1,557 
1,011 


8,016 


Note.— Locking  through  No.  1,  Green  River,  was  suspended  22  davs  for  repairs,  lOdajsfor  high 
water,  and  12  days  for  ice;  through  No.  2,  Green  River,  12  days  for  nigh  water  and  14  days  for  ioe; 
through  No.  8,  Green  River,  16  days  for  ice ;  through  No.  4,  Green  River,  and  No.  1,  Barren  River,  10  days 
each  lor  ice. 


GG  5- 

IMPROVEMENT  OF  ROUGH  RIVER,  KENTUCKY. 

Eongli  Eiver  is  a  tributary  of  Green  Eiver,  emptying  into  it  at  a 
point  71  miles  from  its  mouth  and  8  miles  above  Lock  No.  2,  at  Kumsey. 

Shortly  after  the  war  a  company  built  a  timber  and  stone  lock,  with 
dam  and  abutment,  about  8  miles  from  the  mouth  of  the  river,  and 
steamboats  from  110  to  125  feet  long  ran  up  the  river  as  far  as  Hart- 
ford, until  the  Green  and  Barren  rivers  improvements  were  leased  to 
the  Green  and  Barren  Rivers  Navigation  Company  by  the  State  of  Ken- 
tucky. It  is  claimed  that  the  excessive  tolls  charged  by  the  navigation 
company  etfectually  killed  the  commerce  of  Rough  River,  and  the  lock 
and  dam  were  abandoned.  The  dam  was  only  90  feet  long,  and  shortly 
afterwards  the  river  cut  around  the  abutment. 

Eventually  the  dam  was  torn  out  so  tbat  now  nothing  but  the  ruins 
of  the  old  lock  remain. 

The  river  was  much  obstructed  at  the  time  work  on  it  was  commenced, 
and,  being  narrow  and  very  crooked,  some  of  the  bends  were  almost 
filled  with  snags,  sunken  timber,  and  logs,  while  overhanging  trees  on 
the  banks  constituted  a  still  further  obstruction  to  steamboats. 

The  project  for  this  improvement  was  api)roved  October  27, 1890,  and 
provides  as  follows:  First,  to  definitely  locate  the  site  of  the  lock  pro- 
X)osed  and  purchase  or  have  condemned  the  land  needed  about  the  lock 
and  abutment;  second,  clear  the  river  of  obstructions,  to  wit,  over- 
hanging trees  on  the  banks,  and  snags,  logs,  and  stumps  in  the  bed  of 
the  river.  The  estimate  for  this  was  $300  per  mile,  or  $9,000  for  the  30 
miles  between  the  mouth  of  the  river  and  Hartford. 

Tlie  river  has  been  gone  over  fiom  its  mouth  to  Hartford,  trees  on 
the  banks  deadened,  and  snags  and  logs  removed  from  the  bed  of  the 
stream.  As  far  up  as  the  site  of  the  lock  the  river  is  now  navigable, 
and  the  snag  boat  Wvi,  Preston  Dixon  has  made  the  trip  several  times. 
Thirty-one  thousand  trees  have  been  deadened,  9,901  tree  tops  cut  up, 
4,227  leaning  trees  cut  down  and  cut  into  short  lengths,  and  6,224  snags 
and  logs  removed  from  the  bed  of  the  river, 
ENG  95 15G 
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The  original  project  called  for  a  masonry  lock,  but  on  account  of  the 
diflficulties  connected  with  the  delivery  of  stone,  the  bids  received  for 
furnishing  it  were  so  high  that  it  was  deemed  advisable  to  substitute 
concrete  of  imported  Portland  cement  for  the  stone,  and  project  and 
plans  to  carry  out  this  method  of  construction  were  prepared  and  sub- 
mitted, under  date  of  January  23, 1895,  to  the  Chief  of  Engineers  for 
his  approval,  which  was  given  under  date  of  January  28, 1895. 

The  work  done  to  the  end  of  the  fiscal  year  has  been  in  preparing 
site,  obtaining  material  aud  plant,  and  setting  up  the  latter.  The  U.  S. 
dredge  boat  Lermond  has  been  employed  in  clearing  up  the  channel  of 
the  river  near  the  lock  and  in  excavating  the  site  for  cofferdam.  The 
necessary  buildings  for  storage  of  material,  blacksmith  shop  and  office, 
and  the  trestles  and  track  to  be  used  are  about  completed. 

The  deadened  trees  on  banks  in  upper  part  of  river,  above  lock,  will 
have  to  be  cut  down  before  the  dam  is  put  in  and  the  logs  and  snags 
removed  from  the  bed  of  the  river. 

Assistant  Engineer  William  M.  Hall  is  in  immediate  charge  of  the 
work,  and  for  details  of  work  attention  is  invited  to  his  report  herewith. 

APPUOPRIATIONS. 

September  19,  1890 $25,000 

July  13,  1892 15,000 

August  17,  1894 22,500 

Total (52,500 

Money  statement, 

July  1,  1894,  balance  unexpended $32,509.72 

Amount  appropriated  by  act  of  August  17,  1894 22, 500. 00 

55,009.72 
June  30,  1895,  amount  expended  during  fiscal  year 5, 005. 20 

July  1,  1895,  balance  unexpended 50,004.52 

July  1,  1895,  outstanding  liabiUties 11,248.04 

July  1,  1895,  balance  available 38,756.48 

{Amount  (estimated)  required  for  completion  of  existing  project 43, 056. 05 

Amountthat  can  be  profitably  expendedin  fiscal  year  ending  June  30, 1897  43, 056. 05 
Submitted  in  compliance  with  reauiremeuts  of  sections  2  of  river  and 
harbor  acts  of  1866  aud  1867  and  of  sundry  civil  act  of  March  3, 1893. 


REPORT  OF  MR.   WM.   M.   HALL,   ASSISTANT  ENGINEER. 

LiVBRMORE,  Ky.,  June  SO,  1895 
Major:  I  have  the  honor  to  submit  the  following  report  of  work  on  Bough  River 
Lock  for  the  fiscal  year  ending  June  30,  1895 : 

In  September,  1894,  I  ma<le  a  hydrographic  survey  of  Rough  River  at  tlio  lock  site 
and  immediately  above  and  below  same.  In  doing  this  work  soundings  were  made 
both  to  river  bed  and  to  top  of  sandstone  ledge,  a  few  feet  below,  at  intervals  of  50 
feet  along  stream  for  a  distance  of  about  1,200  feet.  In  so  doing  it  was  found  that 
the  top  of  ledge  is  from  about  3  feet  10  inches  to  7  feet  6  inches  below  the  low-water 
line.  In  order  to  determine  the  lift  at  lock  necessary  to  put  4  feet  of  water  over  the 
sand  bar  at  Hartford,  a  line  of  levels  was  run  during  the  same  month  aud  checked 
by  a  second  running  from  lock  site  to  Hartford,  about  23  miles  unstream.  These  two 
lines  of  levels  were  connected  with  levels  formerly  run  from  Lock  No.  2,  Green  River, 
Kentucky,  to  lock  site  on  Rough  River. 

On  acc'ouut  of  the  fact  that  no  suitable  stone  for  cut-stone  masonnr  is  to  be  found 
near  the  lock  site,  the  most  available  being  in  Indiana,  which  would  require  more 
than  100  miles  transportation,  and  the  fact  that  excellent  gravel  aud  limestone  suita- 
ble for  concrete  are  lound  nearer  the  lock  site,  and  the  farther  fact  that  eatiinatea  fox 
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both  cut^stone  and  concrete  masonry  indicated  that  the  lock  and  abutment  coold  be 
built  of  the  latter  at  a  less  cost  than  of  the  former,  it  was  deemed  advisable  to  con- 
struct of  concrete.  With  this  end  in  view,  I  prepared  plans  for  a  concrete  lock  and 
abutment,  plan  of  forms  for  erecting  concrete  walls,  and  all  other  necessary  plans 
for  use  in  executing  the  work.  1  also  prepared  detailed  estimates  of  cost  of  work, 
and  prepared  bills  of  material,  machinery,  tools,  etc.,  necessary  for  use  in  construc- 
tion, and  also  prepared  the  specifications  required  for  the  purchase  of  same. 

The  lock  walls  are  designed  to  be  189  feet  3  inches  long,  24  feet  high,  at  ends  12 
feet  thick  at  base  and  10  leet  at  top,  and  alon^  chamber  12  feet  thick  at  base  and  5 
feet  thick  at  top.  The  chamber  of  lock  is  designed  to  be  27  feet  wide  and  145  feet 
9  inches  between  quoins. 

As  the  money  available  for  work  during  the  season  of  1895  is  insufficient  for  the 
entire  lock  and  abutment,  it  is  possible  to  ^o  only  a  part  of  the  construction  this 
season.  It  has  therefore  been  deemed  best  to  build  the  river  (or  outside)  wall  of 
the  lock  and  the  abutment  with  the  money  at  hand.  With  this  end  in  view,  during 
April  and  May  last  contracts  were  let  for  the  purchase  of  all  the  machine]^,  tools, 
and  other  plant  necessary  for  conducting  the  work,  and  for  timber  and  iron  neces- 
sary for  cofferdam  and  concrete  forms,  and  for  the  cement,  sand,  gravel,  and  broken 
stone  necessary  for  use  in  construction  of  one  lock  wall  and  the  abutment.  The 
quantities  of  these  materials  are  as  follows: 

Iron pounds..  12,000 

Gum  timber  for  cofferdams feet,  B.  M..  63,000 

Yellow  pine  for  concrete  forms do 144, 000 

Portland  cement barrels..  3,300 

Sand yards..  1,100 

Broken  stone do 1, 700 

Gravel do....  700 

On  April  29  actual  work  of  construction  was  commenced  with  a  small  force,  and 
has  continued  to  this  date.  However,  on^  two  occasions  it  has  been  nearly  brought 
to  a  standstill  by  reason  of  contractors  failing  to  deliver  materials  and  machinery  on 
timo. 

At  this  date  we  have  received  nearly  all  the  tools  and  small  supplies  contracted 
for,  and  nearly  all  the  lumber,  timber,  and  iron  for  temporary  buildings  and  trestles. 
We  have  received  2  hoisting  engines,  1  feed  pump  for  boilers,  the  fixtures  for  2 
derricks,  1  10- inch  centrifugal  pump,  19  tons  of  steel  rail  for  temporary  tracks, 
about  25,000  feet,  B.  M.,  of  gum  timber  for  cofferdam,  about  140,000  feet,  B.M.,  of 
yc^llow  pine  for  concrete  forms,  184  yards  of  sand,  252  yards  of  gravel,  100  yards  of 
broken  stone,  and  about  12,000  pounds  of  iron  for  cofferdam  and  concrete  forms. 

The  excavation  required  for  the  lock  is  estimated  at  5,000  yards  above  water  and 
4,500  yards  below  water.  On  the  17th  of  June  the  excavation  above  water  was  com- 
menced, and  586  yards  has  been  excavated  to  date. 

When  work  was  commenced  here  the  river  had  a  large  number  of  logs  and  snags 
in  it,  extending  from  its  mouth  to  the  lock  site.  In  May  the  U.  S.  snag  boat  Wm, 
Preston  Dixon  removed  these  obstructions.  The  snag  boat  worked  on  the  channel 
between  the  mouth  of  the  river  and  the  look  site  for  nine  days,  and  accomplished  the 
following  work: 

Snags  removed 226 

Overhanging  trees  cut 6 

Trees  deadened 4 

The  cost  of  this  work  by  the  snag  boat  was  about  $400  for  labor  and  supplies. 

At  about  1,000  feet  below  the  lock  site  there  was,  years  ago,  a  mill  dam,  which 
when  we  commenced  work  here  had  not  been  entirely  destroyed.  This  dam  and  the 
destruction  of  the  old  timber  lock  and  dam  about  150  feet  above  the  site  of  new 
lock  caused  a  large  collection  of  drift,  timber,  and  mud  in  the  river  bed,  from  the 
new  lock  site  to  the  old  dam.  In  order  to  deliver  material  for  the  construction  at 
site  of  new  lock  during  low  water,  it  was  necessary  to  have  this  old  dam  and  accumu- 
lation of  drift  and  timber  removed.  For  this  purpose  and  for  the  purpose  of  making 
the  excavation  of  lock  pit  below  water,  the  U.  S.  dredge  boat  Lermond  was  furnished 
me  on  June  12.  It  has  worked  since  on  the  excavation  of  channel,  which  has  been 
put  in  a  satisfactory  condition  for  the  delivery  of  material,  and  has  just  commenced 
on  the  excavation  of  lock  pit.    The  work  doile  by  the  dredge  boat  is  as  follows : 

Days  worked 16 

Excavated  in  channel  below  lock cubic  yards. .      3, 160 

Suags  removed  from  channel 232 

Excavated  from  approach  to  lock  pit cubic  yards. .  580 

Snags  removed  from  approach  to  lock  pit 83 

Total  cost  of  labor  for  this  work $243.83 
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On  June  10  the  steamer  Mary  Stewart  was  famished  me  for  carrying  supplies  and 
materials  from  Livermore  to  the  lock  site,  7  miles,  and  for  towing  away  and  dump- 
ing dredged  material.  Since  that  date  it  has  worked  seventeen  days,  and  the  work 
done  is  as  follows:  Carried  from  Livermore  to  lock  site  81,000  pounds  of  machinery, 
supplies,  etc. ;  towed  to  lock  site  from  Ramsey,  15  miles,  U.  S.  dredge  boat  Leraumd 
and  two  120-foot  dump  scows ;  towed  from  dredge  boat  from  one-half  to  three- funrtha 
of  a  mile,  and  dumped,  80  scows  containing  about  2,400  cubic  yards  of  excavated 
material  and  183  snags.    The  cost  of  this  work  by  the  Mary  Stewart  was  $340. 

We  are  now  in  condition  to  vigorously  prosecute  this  work  until  that*  proposed 
for  the  season  of  1895  is  completed. 
Respectfully  submitted. 

Wm.  M.  Hall,  AuiMtant  Engineer, 
Miy.  D.  W.  Lock  WOOD, 

Corps  of  Engineers, 


Commercial  statistics  of  Rough  River,  Kentucky,  for  fiscal  year  ending  June  30, 1S95. 


Articles. 

1891. 

1892. 

1893. 

1894. 

1895. 

Logs 

Tons. 
89,1«1 
9,000 

Tons. 

Tons. 

ToiM. 

Tons. 

Lumber 

Timber,  logs,  etc 

50,000 

75,000 

64.401 

36.  MS 

Total 

98.161 

60,000 

75,000 

Si.  401 

36,915 

List  of  boats  plying  on  Rough  River,  Kentucky. 


Name  of  boat. 


Mary  Stewart  — 
Little  Tom  Moas . 

Ida 

Lela 

Stoneware 


Character. 


Passenger . 
Towboat. . . 

do 

Passenger . 
Towboat . . 


Length. 


Feet. 

100 
90 
60 
70 

100 


Breadth. ',  Depth.   >  Tonnage. 


Fett.         Fset. 
20*1  34 

22  :  3 


&6.30 
23 

63.  S7 
^19 


GG  6. 


IMPROVEMENT  OP  KENTUCKY  RIVER,  KENTUCKY. 

The  Kentucky  Eiver  is  a  tributary  of  the  Ohio,  and  empties  into  it 
at  GarroUton,  Ky.,  about  midway  between  Cincinnati,  Ohio,  and  Louis- 
ville, Ky. 

The  present  project  for  the  improvement  of  the  river  was  adopted  in 
1879,  the  object  being  to  repair  the  five  locks  and  dams  built  by  the 
State  of  Kentucky  and  extend  slack-water  navigation  for  a  draft  of  6 
feet  by  the  construction  of  additional  locks  and  dams  to  Beattyville,  a 
distance  of  261  miles  from  the  mouth  of  the  river. 

In  pursuance  of  the  foregoing,  Lock  No.  6, 15  miles  above  Lock  No. 
5 — ^the  upper  lock  built  by  the  State  of  Kentucky — ^has  been  completed, 
carrying  6  feet  of  slack  water  to  High  Bridge. 

LOOK  NO.  ?• 

The  location  of  this  proposed  lock  is  a  short  distance  below  High 
Bridge,  on  what  is  known  as  Gow  Shoal.  There  is  deep  water  up  to 
this  locality,  while  a  short  distance  above  is  a  shoal  with  about  5  feet 
depth  at  x)ool  stage.  Above,  to  what  was  formally  the  old  location  of 
No.  7,  there  are  several  places  where  there  is  only  about  5  feet  or  " 
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The  old  locks  on  the  Kentucky  River  were  located  on  the  heads  of  rip- 
ples, and  as  a  result  during  low- water  seasons,  when  the  water  in  the 
pools  gets  below  the  crests  of  the  dams,  considerable  dredging  is  neces- 
sary to  carry  a  navigable  depth  up  to  the  locks.  For  this  reason  it  was 
deemed  advisable  to  locate  No.  7  where  it  now  is,  particularly  as  this 
location  possesses  many  advantages  over  others  considered.  The  ques- 
tion of  obtaining  title  to  laud  required  has  been  in  the  courts  for  some 
time,  and  I  understand  that  the  matter  has  just  been  decided,  although 
I  am  not  aware  that  the  decision  has  been  formally  promulgated. 

During  the  past  year  levels  have  been  run  from  the  head  of  thepro- 
posed  pool  of  No.  7  to  No.  6,  and  as  this  record  is  valuable  it  is  em- 
bodied in  the  report  of  Capt.  H.  E.  Waterman,  Corps  of  Engineers. 

At  Lock  No.  6  th6  lock  tenders'  dwellings  have  been  finished  and 
certain  other  work  done,  completing  the  lock. 

For  details  attention  is  invited  to  report  of  Capt.  H.  E.  Waterman, 
Corps  of  Engineers,  herewith. 


APPROPRIATIONS. 


March  3, 1879 $100,000 

June  14,1880 100,000 

March  3, 1881 125,000 

August  3, 1882 225,000 

July  5, 1884 250,000 

August  5,  1886 187,500 

August  11, 1888 180,000 

September  19. 1890.^ 180,000 


July  13, 1892 $150,000 

August  17,1894 125,000 

Total 1,622,500 

Received  from  Taber  &  Cogar, 

October,  1888 500 


1,623,000 


Money  statement. 


July  1,  1894,  balance  unexpended $66, 878. 22 

Amount  appropriated  by  act  of  August  17, 1894 125, 000. 00 

191,878.22 
7,319.62 


June  30, 1895,  amount  expended  during  fiscal  year 

July  1, 1895,  balance  unexpended 18^1, 558. 60 

July  1, 1895, outstanding  liabilities 1,528.32 

July  1, 1895,  balance  available 183,030.28 


"  Amount  (estimated)  required  for  completion  of  existing  project 1, 399, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1897 /. 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


NoTR. — For  list  of  boats  plying  the  Kentucky  River,  and  for  commercial  statistics 
for  Kentucky  River,  see  report  for  operating  and  care  of  canals,  etc.,  as  applied  to 
Kentucky  River. 


report  of  capt.  h.  e.  waterman,  corps  of  engineers. 

United  States  Engineer  Office, 

.  Frankforif  Ky.,  June  30,  1S95, 
Major  :  During  the  past  fiscal  year  the  lock  grounds  and  two  look  houses  at  No.  6, 
have  been  completed.  Nothing  more  will  be  needed  at  this  lock  except  an  allot- 
ment for  maintenance,  under  the  permanent  appropriation  for  operating  and  care  of 
canals  and  the  maintaining  and  preserving  of  navigation  as  applied  to  Kentucky 
River. 

During  the  low-water  season  of  last  year  a  careful  level  line  was  run  from  the  site 
of  Lock  No.  7,  near  Cow  Shoal,  Kentucky  River,  up  the  river  as  far  as  the  slack 
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water  from  the  proposed  new  dam  would  extend.  This  was  also  connected  with  the 
upper  gauge  at  Lock  No.  6  by  another  level  line.  The  survey  extended  to  a  distance 
11.5  miles  above  Hickman  Bridge.  Dam  No.  7  will  give  a  6-foot  stage  at  low  water 
for  about  a  mile  above  this  bridge.  Pool  No.  6  will  then  be  about  20  miles  long, 
and  Pool  No.  7,  19  miles. 
The  description  of  the  bench  marks  established  on  these  surveys  is  as  follows: 

Bench  marks  between  bridge  at  Hickman  and  Lock  No.  6,  Kentucky  River,  Kentucky. 

K0TB.--The8e  bench  marks  were  established  in  Jaly,  1894,  bv  G.  F.  Stlckney,  assistant  eni^ineer. 
They  are  all  plainly  visible  from  the  river,  and  are  marked  with  black  paint,  using  letters  from  8  to 
12  inches  high.  Each  bench  mark  is  marked  with  its  nambor,  and  they  are  numbered  oonsecntively 
from  the  bridge  at  Hickman  down  to  Lock  No.  6.  The  elevations  are  referred  to  the  plane  of  low- 
water'at  the  mouth  of  the  Kentucky  Biver,  assuming  that  the  zero  of  tho  upper  gauge  at  Lock  No. 
6  is  82.620  feet  above  this  plane. 


No.  I 


Eleva- 
tion. 


I    Feet. 

1  '  112.58*2 

2  ;  106.819 

3  I  107.081 

4  I  107.462 

5  107. 012 

6  114.224 

7  I  110.318 

8  !  112.190 


9  ;  107.843 

10  107. 591 

11  110.077 

12  111.086 

13  :  111.028 
I 

14  110.680 

15  108. 833 


;  Below 
Hick- 
man 

'Bridge. 

MiUt. 


16 


108. 947 


17  108. 115 

18  109.421 

19  98. 030 

20  07. 929 

21  I  101.531 


22   100. 110 
2J   98.710 


21  102.244 
25   95. 438 


26 
27 
28 
29 
30 
31 


98.503 
09.546 
06.073 
97.881 
09.405 
98.294 


9 
10 
11 
12 
13 
14 
15 
16 

17 
18 
19 
2U 

21 
22 

23 

24 ; 

! 

25 
26 
27 
28 
29 
30 


Description. 


On  iron  pin  set  in  west  side  of  south  abutment  of  bridge  at  Hickman  on 

left  bank  of  river. 
On  copper  nail  in  root  of  beech  tree,  biased,  on  right  bank  of  river. 
On  step  cut  in  ledse  of  rock  on  right  bank  of  river  at  White  Oak  Shoal. 
On  cross  mark  on  ledge  of  rock  on  left  bank  of  river,  between  two  syc- 
amore trees,  blazed,  \  mile  below  Little  Shoal. 
On  highest  point  of  big  flat  rock  on  left  bank  of  river  800  feet  below . 

Buzzards  island. 
On  raised  mark  cut  on  big  rock  on  right  bank  of  river. 
On  copper  nail  on  east  side  of  big  sycamore  tree,  blazed,  on  right  bsnk 

of  nver. 
On  coi)per  nail  on  south  side  of  big  sycamore  tree,  blazed,  on  right  bank 

of  river,  house  on  left  bank  300  yards  above ;  3,000  feet  above  Steels 

Dam.  -  ^ 

On  raised  mark  on  ledge  of  rook  on  left  bank  of  river2,000  feet  below 

Steels  Dam. 
On  copper  nail  in  big  sycamore  tree,  blazed,  on  right  bank  of  river  12 

miles  below  Steels  Dam. 
On  raised  mark  on  ledge  of  rook  on  left  bank  of  river  23  miles  below 

Steels  Dam. 
Ou  copi)er  nail  in  south  side  of  big  sycamore  tree,  blazed,  on  left  bank 

of  river  32  miles  below  Steels  Dam. 
On  copper  nail  in  south  side  of  big  leaning  sycamore  tree,  biased,  on 

left  Dank  of  river  42  miles  below  Steels  Dam. 
On  copper  nail  in  west  side  of  maple  tree,  blazed,  on  left  bank  of  river; 

big  sycamore,  blazed,  to  loft;  Similes  above  High  Bridge. 
On  copper  nail  in  south  side  of  elm  tree,  blazed  on  left  tmnk  of  river 

2|  miles  above  High  Bridge. 
On  copper  nail  in  maple  tree,  blazed,  on  left  bank,  oppoaite  house  on 

right  bank,  1}  miles  above  High  Bridge. 
On  raised  mark  on  big  rock  on  left  bank  20  feet  below  apHng:  opposite 

rock  crusher  of  Cincinnati,  New  Orleans  and  Texas  Pacific  Railway, 

I  mile  above  High  Bridge. 
On  raised  mark  on  ledge  of  rock  on  right  bank  1,400  feet  below  High 

Bridge,  600  feet  above  ferry  landing. 
On  copper  nail  in  maple  tree,  blazed,  on  right  bank  \\  miles  below 

High  Bridge. 
On  copper  uail  in  stump,  blazed,  on  edge  of  cornfield  on  right  bank 

2^  miles  below  High  Bridge. 


On  copper  nail  in  bi^  lone  sycamore  tree,  blazed,  on  left  bank  oppoHite 
water  course  in  face  of  cliff  on  right  bank  3i  miles  below  Hifh 
Bridge,  1||  miles  above  Brooklyn  Bridge. 


On  raised  mark  on  right  bank  2,110  feet  above  Brooklyn  Bridge. 

On  copper  nail  in  maple  tree,  blazed,  on  left  bank  3,200  feet  below 

Brooklyn  Bridge. 
On  coppeV  nail  in  hackberry  tree,  blazed,  on  right  bank  600  feet  below 

ferry,  ]j{  miles  below  Brooklyn  Bridge. 
On  raised  mark  on  large  rock  on  left  bank  2||  miles  below  Brooklyn 

Bridge,  U  miles  above  Mundys  Landing,  100  feet  below  houAe  on 

right  bank. 
On  raised  mark  on  ledge  of  rock  on  left  bank  at  salt  spring  \  mile 

above  Mundys  Lsnding. 
On  copper  nail  in  sycamore  tree,  blazed,  on  right  bank  |  mile  below 

Mnndys  I^anding,  opposite  house  on  loft  bank. 
On  copper  nail  in  manle  tree,  blazed,  on  right  bank  of  river  1|  miles 

below  Mnndys  Landing. 
On  copper  nail  in  sycamore  tree,  blazed,  on  right  bank  2|  miles  below 

Mundys  Landing. 
On  notch  cut  in  clifi'  on  right  bank  3|  miles  below  Mnndys  I^anding, 

400  feet  above  waterfall. 
On  copper  nail  in  sycamore  tree,  blazed,  on  right  bank  4^  milea  below 

Mundys  Landing. 
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Bench  marks  between  Mdge  at  Hickman  and  Lock  Ko,  6,  etc. — Continued. 


No. 

Eleva- 
tion. 

Below 
Hick- 
man 
Bridge. 

Milet. 
31 

32 

33 

34 

35 

36 
37 

38 

Above 
Lock 
No.  6. 

Description. 

32 

33 

34 

35 

36 

37 
88 

39 

Feet. 
97.743 

99.243 

95. 732 

96.296 

9&904 

97. 062 
95.366 

95.620 

Miles. 
7 

6 

5 

4 

3 

2 

1 

0 

Ou  copper  nail  in  elm  tree,  blazed,  on  right  bank  5^  miles  below  Mundya 

Landing,  opposite  hoaae  on  left  bank. 
On  copper  nail  in  walnat  tree,  blazed,  on  right  bank  of  river  CJ  miles 

below  Mundya  Landing,  5  milea  above  Oregon  Ferry. 
On  raised  mark  ou  stone  on  left  bank, about  center  of  big  bond;  two 

houses  on  right  bank  nearly  opposite;  4  miles  above  Oregon  Ferry. 
On  copper  nail  in  big  sycamore  tree,  blazed,  on  left  bank  3  miles  above 

Oregon  Ferrv ;  house  on  right  bank  about  300  yards  above. 
On  copper  nail  in  sycamore  tree,  blazed,  on  right  bank  2  miles  above 

Oregon  Feny. 
On  raised  mark  on  big  rock  on  right  bank  1  mile  above  Oregon  Ferry. 
Ou  raised  mark  on  stone  on  right  bank  280  feet  above  ferry  landing, 

opposite  Oregon. 
On  13-foot  mark,  upper  gauge,  Lock  No.  6. 

Bench  marks  on  the  Kentucky  River  above  Hickman. 

NOTB.— These  bench  marks  were  established  by  G.  F.  Stickney,  assistant  engineer,  in  December, 
1894,  in  the  same  manner  as  the  preceding  bench  marks,  and  are  numbered  consecutively  f^om  the 
starting  point  down  to  the  bridge  at  Hickman,  Ey. 


So. 

Eleva- 
tion. 

Above 
Hick- 
man 
Bridge. 

40 

Feet. 
126. 198 

Miles. 
11.5 

41 

122.434 

10.6 

42 

120.233 

9.6 

43 

119.748 

8.6 

44 

123. 513 

7.6 

45 

118.606 

6.6 

46  1  116.559 

5.6 

47     113.891 

4.0 

48  1  115. 234 

3.6 

49 

109.685 

2.6 

50 

110.178 

1.6 

51 

108.200 

.6 

Description. 


On  iron  pin  sot  in  ledge  of  rock  on  right  bank,  4  feet  to  right  and  6  feet  below 

elm  tree,  blazed,  3,050  feet  above  ferry  landing  on  right  bank  at  Paint  Lick,  Ky. 
On  copper  nail  in  big  sycamore  tree,  blazed,  on  right  bank,  1,530  feet  below 

ferry  landing  on  right  bank  at  Paint  Lick. 
On  iron  pin  set  in  ledge  of  rock  on  right  bank  26  feet  below  sycamore  tree, 

blazed,  1^  miles  below  ferry  landing  at  Paint  Lick,  2^  miles  above  ferry  landing 

at  Sugar  Creek. 
On  copper  nail  in  big  lone  sycamore  tree,  blazed,  on  right  bank  of  river  2^ 

miles  below  ferry  landing  at  Ptdnt  Lick,  1^  milen  above  ferry  landing  at  Sugar 

Creek. 
On  copper  nail  on  big  sycamore  tree,  blazed,  on  right  bank  of  river  3|  miles 

below  ferry  landing  at  Paint  Lick,  ^  mile  above  ferr^'  lauding  at  Sugar  Creek. 
On  copper  nail  in  big  sycamore  tree,  blazed,  on  rignt  bank  2,500  feet  below 

ferry  landing  at  Sugar  Creek. 
On  copper  nail  in  small  svcaraore  tree,  blazed,  on  right  bank  800  feet  above 

Snapping  Branch,  1}  miles  below  ferry  landing  at  Sugar  Creek. 
On  copper  nail  in  big  sycamore  tree,  blazed,  on  right  bank  of  river  3,600  feet 

below  Hogans  Branch,  2  miles  above  Cauoe  Creek  Shoal. 
On  copper  nail  in  elm  tree,  blazed,  on  right  bank   1.7  miles  below  Hogans 

Brancn,  1  mile  above  Canoe  Creek  Shoal. 
On  copper  nail  in  big  sycamore  tree,  blazed,  on  right  bank  at  lower  end  of 

Canoe  Creek  Shoal. 
On  copper  nail  in  big  maple  tree,  blazed,  on  right  bank  1  mile  below  Canoe 

Creek  Shoal,  0.6  mile  above  Little  Hickman  Shoal. 
On  raised  mark  on  big  rock  on  left  bank  0.3  mUe  below  Little  Hickman  Shoal, 

3,375  feet  above  bridge  at  Hickman,  Ey. 


A  large  part  of  the  Kentucky  River  is  confined  between  high  hills  on  both  sides, 
and  bottom  lands  are  very  limited  and  of  slight  value.  It  is  thought,  therefore,  that 
the  objections  to  high  dams,  on  account  of  llooding  of  abutting  property,  have  here 
little  weight,  and  but  little  increased  height  will  be  needed  for  the  lock  wall,  as  nav- 
igation is  generally  suspended  during  the  extreme  high  stages.  By  increasing  the 
lift  of  the  dams  above  15  feet  it  might  be  possible  to  save  one  lock  and  dam  in  com- 
pleting the  project  from  Cow  Shoal  to  Beattyville,  Ky.  As  a  test  of  the  stability  of 
siich  dams^  it  may  be  stated  that  Dam  No.  6  has  stood  with  a  head  of  some  19  feet 
wiiile  repairs  were  in  progress  below,  and  with  little  evidence  of  leakage. 

Last  October  the  old  U.  S.  snag  boat  Kentucky ,  which  ha4  already  been  condemned, 
was  sold  at  pnblio  auction. 

The  U.  S.  S.  Gen.  O.  M.  PoCj  which  has  replaced  the  Kentucky,  has  performed  a 
large  amonnt  of  useful  work. 

Proceedings  have  been  begun  in  the  United  States  court,  and  partly  carried 
through,  for  the  condemnation  of  the  land  and  roadway  needed  for  the  proposed 
Lock  ao,  7  at  Cow  Shoal. 
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Two  new  flats  are  now  being  built  to  replaee  some  of  the  present  fleet  in  bad  con- 
dition. 
The  following  is  a  detailed  statement  of  the  work  for  the  past  year: 

LOCK  NO.  6. 

Upper  lock  house, — Finished  weatherboarding;  pnt  on  fHeze,  cornice,  and  cornice 
brackets;  finished  shingling  roof,  and  put  on  saddle  boards;  shinjp^led  roof  of  and 
laid  floor  on  porch ;  bnilt  latticework  under  same;  cat  down  doorn^ames;  stripped 
out  studding  to  receive  strips  for  wainscoting ;  wainscoted  two  rooms;  built  stair- 
way;  put  in  partition  and  door  frames;  built  and  placed  in  position  three  pairs  of 
outside  doorsteps;  fit  and  hung  windows  in  frames;  built  gable  across  end  of  porch, 
and  put  brackets  and  scrolls  on  same;  put  in  all  doors,  windows,  and  inside  casings; 
capped  wainscoting;  put  on  base  and  quarter-round  molding:  put  scotia  on  stair- 
way: built  and  shelyed  closets;  fit,  hung,  and  put  locks  on  all  doors,  and  catcher  on 
windows ;  fit  and  hung  mnllion  window ;  put  in  carpet  strips ;  bnilt  and  put  in  posi- 
tion cellar  steps;  lathed  and  plastered  house;  puttied  up  all  nail  holes  on  inside  of 
house;  i>ainted  outside  two  coats  and  inside  three  coats;  gave  roof  two  coats  of 
creosote  stain ;  laid  hearths,  hung  mantels,  and  set  grates,  completing  new  hoase. 

Lower  lock  ^u«0— Wainscoted  two  rooms  and  put  cap  on  wainscoting  j  shingled 
roof  aud  laid  floor  on  porch ;  built  latticework  under  porch :  built  partitions  and 
ft'amed  closets;  put  up  three  pairs  of  outside  steps;  fit  and  hnng  all  windows  and 
put  catches  on  same;  fit  and  nung  all  doors  ana  put  locks  on  same;  built  gable 
across  end  of  porch  and  put  up  bracxets  and  scrolls ;  fit  and  pat  up  mnllion  window; 
bnilt  and  shelved  all  closets;  puttied  nail  holes  on  inside  of  nonse;  lathed  and 
plastered  house;  painted  outside  of  house  two  coats  and  inside  three  coats;  gave 
roof  two  coats  of  creosote  stain ;  laid  hearths,  hang  mantels  and  set  grates ;  put 
terra-cotta  drain  in  cellar,  completing  the  hoase. 

General  trorfc— Wheeled  35  cubic  yards  of  sand  from  barge  to  top  of  slope  fill  for 
making  mortar;  removed  2  cubic  yards  of  sand  from  cellar  In  leveling  same;  mixed 
mortar;  removed  rubbish  from  houses  and  grounds.  Watched  and  cared  for  boats, 
barges,  and  other  Government  property.    Repaired  lock  gates. 

LOG1E  NO.  4. 

Constmotion  of  two  new  barges :  Received  and  stacked  timber  for  the  constrnction 
of  two  new  barges;  outganged  bottom  plank;  dressed  and  sized  gunwales;  dressed 
and  framed  head  blocks;  cut  scarfs  on  gunwales  and  streamers;  pointed  drift  bolts; 
built  cribs  to  set  barges  on ;  moved  timber  firom  shed  to  place  of  construction ;  set 
up  timbers  and  bolted  and  spiked  same;  laid  decking;  painted  timbers;  calked  one 
barge  and  part  of  the  second  barge;  completed  and  launched  one  barge  on  Jane 
27, 1895. 

LOCK  HO.  7. 

Organized  and  equipped  surveying  party  for  running  line  of  levels  from  Hickman, 
Kt..  to  Lock  No.  6;  worked  up  river  to  near  Hickman  with  quarter  boat;  ran  line 
of  levels  from  Hickman,  Ky.,  to  Lock  No.  6;  established  bench  marks  at  end  of  each 
mile ;  took  soundings  in  the  river  at  the  end  of  every  1,000  feet  from  Hickman  down 
to  the  proposed  site  of  Lock  No.  7;  made  profile  map  of  the  river  from  Hickman  to 
Lock  No.  6;  ran  line  of  levels,  with  soundings,  from  Hickman,  Ky.,  11)  miles  ap  the 
river,  and  established  permanent  bench  marks;  made  profile  map  of  the  river  bed: 
made  survey  of  the  right  of  way  from  the  turnpike  to  proposed  site  of  Look  ana 
Dam  No,  7. 

BEATTYVILLE  DAM. 

No  operations  were  undertaken  during  the  year  aside  from  caring  for  Government 
property. 

ROCK  SHOAL  QUARRY. 

No  operations  were  undertaken  during  the  year  aside  from  caring  for  Government 
property. 
Respectfully  submitted. 

H.   E.  W^ATKRMAN, 

Captain  of  Effgi9fer$. 

Maj.  D.  W.  Lock  WOOD, 

Corps  of  Engineers, 


APPENDIX   G  G — ^EEPORT   OP  MAJOR  LOCKWOOD. 


2489 


Commercial  statistics  of  Kentucky  BivcTj  Kentucky y  for  fiscal  year  ending  June  SO,  1895, 


Articles. 

1890. 

1801. 

1892. 

1893. 

1894. 

1895. 

Beer... 

Tom. 

Tons. 

Tons. 

345 

130 

203.224 

200 

736 

1,445 

10.219 

6. 233 

6,488 

4  292 

2,506 

72.  749 

13, 336 

60.618 

9,025 

21,831 

11,199 

4,098 

3,172 

Tons. 

325 

771 

177, 083 

1.116 

889 

725 

12,094 

5.120 

5.671 

493 

2,071 

63, 197 

13,084 

28, 156 

4.276 

3,131 

5,808 

3,263 

3,176 

Tons. 

193 

1,394 

108. 169 

1,919 

670 

Tons. 
52 

Brick 

:::::::::::::::::::: 

156 

Coal 

89.  562 

89.752 

49,912 
333 

Cement 

Cooperage 

:;;j: 

Cross-ties  

! 

Grain 

6.991 

1.503 

4,407 

1,903 

2,350 

158.903 

10.670 

19  554 

909 

4.682 

2.783 

4.142 

1.995 

14,279 

1,744 

500 

712 

3.065 

224,844 

15.  256 

21, 739 

1,602 

3,761 

6.636 

4, 306 

2,023 

7,859 
6,407 
2. 273 
175 
2.288 
68,866 

4,344 
1,719 

Flour 

Hay 

2,620 

Iron 

Lii  ve  stock 

838 

LojfB           

206,342 
3,170 
13, 810 

Lumber , 

Merchandise  miscellaneous 

25, 744 
3, 328 
3,078 

11,667 
3.732 
3,055 

Salt 

654 

Timber 

Tobacco 

4,468 

Whisky 

5,059 

Passengers 

2,841 

Total 

310, 354 

389,210 

431,846 

330, 449 

250,  817 

206,  318 

•  G  G  7. 

OPERATING  AND  KEEPING  IN  REPAIR  THE  SIX  LOCKS  AND  DAMS  ON 
KENTUCKY  RIVER,  KENTUCKY. 

The  United  States  acquired  possession  of  these  locks  and  dams  in 
1880,  at  which  date  they  were  in  a  more  or  less  crippled  condition,  the 
timber  of  the  dams  being  badly  decayed  and  the  lock  gates  and  oper- 
ating machinery  in  such  a  state  as  to  need  absolute  removal  or  exten- 
sive repairs. 

Some  of  the  dams  have  been  entirely  rebuilt,  the  others  nearly  so. 
Guide  walls  above  and  below  the  locks  have  been  constructed,  and  the 
banks  about  the  locks  and  abutments  protected  by  timber  cribbing  to 
prevent  erosion. 

New  lock  keepers'  houses  have  been  built,  the  areas  in  rear  of  land 
walls  graded  and  paved,  and  the  grounds  graded,  sown  with  grass 
seed,  and  fenced. 

With  the  completion  of  Lock  and  Dam  No.  6,  slack- water  navigation 
was  extended  to  High  Bridge,  which  is  121  miles  above  the  mouth  of 
the  Kentucky. 

During  the  past  year  general  repairs  have  been  made  to  the  dams, 
such  as  replacing  sheeting,  and  backing  those  found  to  be  leaking  with 
gravel  and  riprap. 

The  upper  slopes  of  dams  Nos.  2  and  3  were  entirely  resheeted. 
New  lower  gates  were  put  in  at  No.  3,  and  new  upper  gates  for  Nos.  2 
and  4  are  now  in  process  of  construction.  Two  new  barges  are  about 
completed.  Leestowu  Bar,  below  No.  4,  and  Clear  Creek  Shoal,  1  mile 
below  Lock  No.  6,  have  been  dredged. 

In  November,  1881,  a  washout  around  the  abutment  at  No.  1  occurred. 
The  fill  required  to  close  the  break  was  made  with  any  material  obtain- 
able, and  this  material  has  been  settling  by  compression  ever  since. 
The  end  of  the  dam  next  the  abutment  was  built  on  sand  and  mud 
originally  after  the  old  arm,  which  made  an  angle  with  the  section  next 
the  lock,  had  been  washed  out.  As  a  result  there  have  always  been 
leaks  about  the  abutment  and  its  end  of  the  dam.  My  plan  has  hith- 
erto been  to  throw  in  riprap  in  the  upper  angle  between  dam  and  abut- 
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ment,  and  this  plan  has  worked  very  well,  although  the  end  of  the  dam 
is  down  about  10  inches.  The  entire  dam  now  requires  backing,  and 
the  front,  from  the  crest  forward,  needs  extensive  repairs. 

In  last  yearns  estimate  provision  was  made  for  raising  the  upper 
miter  wall  at  Lock  No.  4,  the  upper  3  feet  of  which  is  composed  of 
timber.  This  work  it  is  proposed  to  do  at  once.  Eventusdly  the  same 
should  be  done  at  Locks  1,  2,  and  5;  the  change  has  been  made  at  No. 
3,  and  the  result  is  very  satisfactory. 

Although  the  five  old  locks  built  by  the  State  were  on  rock  founda- 
tions the  lower  miter  walls  were  constructed  of  timber,  a  trussed  mud 
sill  being  used.  As  this  timber  becomes  weakened  by  rocks,  abrasion, 
and  natural  deterioration,  leaks  manifest  themselves  which  are  difficult 
to  stop,  and  the  gates  get  out  of  shape  from  the  displacement  of  the 
pintles  on  their  wooden  supports. 

These  old  wooden  miter  walls  should  all  be  rebuilt  of  masonry. 

For  details  of  work  done  during  the  past  year  attention  is  invited  to 
the  report  of  Capt.  H.  E.  Waterman,  Corps  of  Engineers,  herewith. 

Kentucky  River,  Kentucky,  leasee  for  year  ending  June  SO,  1896. 


Location. 


Lessee. 


Dat«l. 


LockNo.4 Kentucky  River  Mills July  10, 1878    July  10,1977 


Expires. 


This  lease  was  made  by  the  Commonwealth  of  Kentucky. 

Collections  for  Kentucky  River,  Kentucky,  for  year  ending  June  SO,  1S95, 


Lessee. 


Subject. 


Kentucky  River  Mills Land  and  water  power. 


AmouBt 
oollected. 


$180 


Allotments  for  fiscal  year  ending  June  30, 


1885 $15,000.00 

1886 24,000.00 

1887 35,133.60 

1888 82,308.54 

1889 82,478.50 

1890 72,394.80 

1891 28,889.07 


1892 $48,826.68 

1893 40,503.63 

1894 73,085.02 

1895 46,435.28 

Total 549,085.11 


Detailed  statement  of  expenses  incurred  in  preserving  and  maintaining  navigation  on  that 
portion  of  tke  Kentucky  River,  Kentucky,  improved  hy  locks  and  dams,  during  ike  fiscal 
year  ending  June  SO,  1896 » 


Salaries. 

$234.99 
199.17 
14U.84 
261.68 
203. 34 
183. 5U 

235.00 
203. 34 
145.00 
223.  32 
2n.67 
27.08 

Lock  No.  1. 

Salaries. 

$235.00 
199.18 
140.84 
261.68 
203.34 
215.83 

2ai.33 
203.34 
145.00 
223.33 
211.  66 
27.08 

Lock 

Labor 

and 

material. 

$121.43 

7.74 

35.59 

No.  2, 

Current 
and  con- 
tingent 
expenses. 

Month. 

Labor 

and 

material. 

$99.59 
76.39 
18.60 

Current 
and  con- 
tingent 
expenses. 

Total. 

$357.59 
283.06 
164.20 
263.68 
212. 20 
199.71 

242. 6b 
227.28 
179. 67 
276.  43 
213.00 
27.08 

Total 

1894. 
July 

$23.01 
7.50 
4.76 
2.00 
7.36 
8.62 

6.00 
17.44 
34.57 

1.86 

$28.38 

$384.81 

Aucnnt 

206193 

Septeuiber 

4.51 
2.00 
14.53 
&62 

180.94 

October  

2fB.66 

Novem^MT  -  -  -. 

1.50 
7.50 

1.65 
6.50 

1, 257. 17 

1,475.04 

Decetuber    ... 

234. 4S 

1805. 

January 

February 

March 

L65 

304.96 

17.44 
14.11 
1.86 

230179 

150. 11 

April 

May 

June 

51.25 
1.33 

286.34 

511. 5S 
211.06 



27.08 

1 



Total 

2, 268. 93 

264.40 

113. 12 

2,646.45 

2,269.61 

1,709.92 

9L45 

4,07Q.« 
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Month. 


Lock  No.  3. 


Salaries. 


Labor 

and 

material. 


Current 
and  con- 
tingent 
expenses, 


Total. 


Lock  No.  4. 


Salaries. 


Labor 

and 

material. 


Current 
and  con- 
tingent 
expenses. 


Total. 


1894. 


July 

August  — 
September . 

October 

November . 
December. . 


1895. 

January  

February . . . 

March 

April 

May 

June 


$236.01 
210. 67 
140.88 
261.66 
203.33 
215.83 


203.33 
203.33 
145.00 
223.34 
211. 67 
27.08 


$98.52 

286.80 

1,094.73 

379.67 

68.92 


$19.46 


18.76 
6.25 
7.92 
8.62 


1.65 
.75 


17.4.1 
14.22 
3.53 


$352.99 
497.47 
1, 254. 32 
647.58 
280.17 
224.45 


204.98 
221.51 
159.22 
228.87 
211. 67 
27.08 


$235.00 
199.16 
140.83 
261.66 
203.33 
215.83 


203.33 
203. 33 
145.00 
223.34 
211.66 
27.08 


$166.32 
38.67 
39.58 

165.03 
32.74 

199.06 


$19. 46 


3.81 
2.00 
7.34 
8.62 


79.29 

118.87 

17.43 

34.22 

14.42 

289.96 

1.87 

15.50 

Total 2,281.0H 


1,931.04 


96.19 


4, 308. 31 


2,269.55 


1,179.14 


74.95 


$420.78 
237.73 
184.22 
428.69 
243.41 
423.51 


282.62 
339.63 
193.64 
515. 17 
227.16 
27.08 


3,528.64 


* 

Lock  No.  6. 

Lock  No.  6. 

Month. 

Salaries. 

Labor 

and 

material. 

Carrent 
and  con- 
tingent 
expenses. 

Total. 

Salaries. 

Labor 

and 

material. 

Current 
and  con- 
tingent 
expenses. 

Total. 

1894. 
Jnlv 

$235.00 
199.16 
140.83 
261.66 
203.33 
215. 84 

203.34 
203.33 
145.00 
223.33 
211.67 
27.09 

$90.00 
176.25 
30.95 

$19. 46 

$344.46 
875.41 
175. 59 
264.06 
899.69 
618.96 

204.99 
229.61 
159. 11 
236.33 
212. 67 
27.09 

$185.00 
149. 16 
90.83 
211.66 
153.33 
185. 84 

203.34 
203.33 
145.00 
223.34 
2n.67 
27.09 

$118. 06 
18.70 
113.06 
100.06 
132.42 
134.17 

24.10 
22.77 
2.06 
14.90 
12.75 

$38.29 

$341.35 

August 

167.86 

September ... 

3.81 
2.40 
12.34 
9.69 

14.10 
2.40 
7.34 
8.62 

217.99 

October 

314. 12 

November 

684.02 
393.42 

1.65 
8.45 

298.09 

December 

328.63 

1895. 
January ........... 

227  44 

FebruMy 

17.83 
14.11 
4.00 

18.03 
14.10 
L87 

244.13 

March 

161. 16 

April 

9.00 
LOO 

240.11 

mSv-^ 

224  42 

Jaue 

27.09 

Total 

2,269.58 

1,394,74 

83.64 

3, 747. 96 

1, 989. 59 

603.05 

104.75 

2,787.39 

U.  S.  Hteamer  Gen.  O.  M.  Poe. 


U.  S.  dredge  Willie. 


Month. 


1894. 


July 

August  — 
September  . 

October 

November. . 
December . . 


Salaries 

and 

labor. 


18(15. 


January. . 
February . 

March 

April 

Mky 

June 


Total. 


$744.79 
759. 17 
750.66 
788.05 
790.00 
792.83 


771.83 
529.23 
380.  UO 
932.16 
218.75 


$120.47 
35.67 
14.82 


7,467.37 


Re- 
pairs. 


6.00 
26.25 


238.00 
15.87 


32.10 
33.60 


522.78 


Subsis- 
tence. 


$325.99 
221.04 
255.  ai 


448.85 
20L57 


214. 76 
15.75 
15.68 

179.80 


1,878.78 


Sup- 
plies. 


$577.77 
345.40 
272.43 
36.00 
609.28 
199.10 


227.96 
158.55 
199.24 
45L53 
20.00 


3,097.26 


I  Salaries 
Total.    I     and 
labor. 


$1,769.02 
1,361.28 
1,302.25 
824.95 
1, 854. 13 
1. 219. 75 


1,452.55 
719. 40 
594. 92 

1, 563. 49 

270.85 

33.60 


$226.67 
274. 33 
382.50 
390.00 
381.00 
296.00 


74.00 
104.00 
107.50 


Re- 
pairs. 


12,960.19  2,236.00  ,  250.34 


Sup- 
plies. 


'$99.63" 
38.33 

$34.27 
"34.62* 

16.90 

99.00 
9.50 

6.45 

56.33 

30.00 

9.15 

26.' 66" 

203.84 


Total. 


$260.94 
373.96 
455.45 
390.00 
496.90 
305.50 


74.00 
110.45 
107.50 
56.33 
50.00 
9.15 


2, 690. 18 
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U.  S.  dredge  Ward. 

U.  S.  den 
Repairs. 

rick  boat. 

Month. 

Salarica 
and  labor. 

Repairs. 

Supplies. 

Total. 

Salaries 
and  labor. 

Supplies. 

$55.48 
5.70 
21.16 

Total. 

1894. 
Jnly 

$383.50 
300.00 
300.00 
390.00 
390.00 
288.17 

05.00 
137.50 
137.  50 
137.50 
134.16 

$83.30 

$466.  ao 

300.00 
435.27 
390.00 
460.52 
341.63 

103.00 
266.14 
146.15 
103. 82 
004.63 

$60.00 
60.00 
60.00 
60.00 
60.00 
76.00 

. 

$11&48 
65.70 

September   

October 

45.27 

81.16 

60  00 

November 

$5.02 

73.60 
53.40 

8.00 

128.64 

8.65 

$2.00 
14.00 

24.64 
25.13 

86.64 

December 

116.13 

1805. 
Jannary 

February 

March 

Anril 

56.32 
830.48 

75.00 

:*:::::::: 

76.00 

Mky. 

20.00 



■="  "J 

June 

:"::".:: 

' 

Total 

2, 873. 33 

001.72 

422. 00 

4, 107. 05 

451.00 

16.00 

132.  U 

59».]1 

SUMMARY. 


Kentnclcy  River: 

Lock  No.  1 $2,646.45 

Lock  No.2 4,070.08 

Lock  No.  3 4.308.31 

Lock  No.  4 3,523.64 

LockNo.5 3,747.96 

Lock  No.  6 2,787.30 

U  S.  steamer  Gen.  ().  M.  Poe 12,066.10 

U.S.  dredge  Willie 2,600.18 


U.S.  dredge  Ward $4,197.05 

U.  S.  derrfck  boat 509.11 

U.  S.  snag  boat  Kentucky* 220.50 

Grand  total 41,757.76 

Less    amount    redeposited    (overpay- 
ment)   .80 


41.756.96 


*  Services  of  watchman. 


report  of  capt.  h.  e.  waterman,  corps  of  engineers. 

United  States  Engineer  Office, 

Frankfort,  Ky.,  June  SO,  XS95. 
Major:  During  the  past  year  the  city  and  county  bridge  at  Frankfort,  Ky.,  has 
been  rebuilt  in  arcordanco  with  plans  approved  by  the  War  Department,  the  clear 
height,  over  a  span  of  174  feet,  being  45.12  feet  above  pool  level  in  Pool  No.  4.  It 
was  required,  before  acceptance,  that  the  three  old  bridge  piers  be  removed  to  a 
depth  of  7  feet  below  pool  level.  This  work  was  undertaken  by  the  contractor 
with  a  very  inefficient  force  and  plant.  On  October  29,  1894,  in  obedience  to  tele- 
graphic orders  from  your  office,  the  water  in  Pool  No.  4  was  drawn  down  until,  at 
the  lowest  stage,  November  3,  1894,  the  level  was  5.6  feet  below  pool  level.  The 
wickets  at  No.  4  were  closed  at  noon  of  the  last-named  date,  and  work  was  stopped 
at  the  same  time  by  the  laborers  on  the  piers.  The  piers  were  only  removed  to  the 
depths  given  below : 

North  pier,  3  feet  below  pool  level. 
Middle  pier,  6  feet  below  pool  level. 
South  pier,  5  feet  below  pool  level. 

By  direction  of  the  honorable  Secretary  of  War  it  is  intended,  dnring  the  coming 
low- water  season,  to  lower  the  pool  again,  in  order  to  allow  the  bridge  company  to 
complete  the  removal  of  the  piers. 

A  considerable  portion  of  the  work  proposed  under  last  yearns  project  has  been 
crowded  out  by  lack  of  time,  and  will  lapse  over  into  the  coming  year. 

The  most  important  piece  of  work  performed  was  the  construction  of  a  stone  upper 
miter  sill  at  Lock  No.  3.  Great  difficulty  was  experienced  ii^ coffering  the  lock,  and 
finally  a  dam  was  built  around  the  entire  upper  crib-work  approach  and  connected 
with  the  shore.  The  old  wooden  miter  sill  was  torn  out,  and  it  was  fonnd  that  the 
foro  bay  of  the  lock  was  covered  with  two  courses  of  timber  lying  on  top  of  a 
ma.9onry  miter  wall.  This  timber  was  torn  out  up  to  the  head  of  the  lock  in  order 
to  permit  coffering  in  the  future  at  this  point.  Two  courses  of  stone  were  then  laid 
on  this  wall  for  the  sill,  but  considerable  time  was  lost  on  account  of  leakage  of 
cofferdam  and  reoutting  of  stones. 


APPENDIX   G  G ^KEPOBT   OF   MAJOR   LOCKWOOD.         2493 

The  dams  at  Nos.  2  and  3  were  resheeted  oa  the  upper  slope^  and  Nos.  2,  3,  and  4 
were  well  backed  with  gravel. 

New  lower  gates  for  Lock  No.  3  were  completed  at  Look  No.  6,  and  hung  very 
SQCcessfally  by  the  aid  of  the  40-foot  traveler.  Coftering  was  necessary,  however, 
below  this  lock  in  order  to  insert  new  pintles. 

As  soon  as  the  upper  dams  were  tightened  it  was  noticed  that  Pool  No.  1  begun  to 
fall  quite  rapidly,  showing  that  its  maintenance  heretofore  has  been  due  to  leakage 
from  above.  It  will  doubtless  be  necessary  to  do  considerable  work  at  this  dam  the 
coming  year. 

New  upper  gates  are  now  building  for  Locks  Nos.  2  and  4. 

The  upper  portion  of  the  gates  at  Lock  No.  5  wjis  found  in  very  bad  condition, 
and  it  was  concluded  to  rebaud  the  part  above  water  in  place.  They  are  now  appar- 
ently as  good  as  new. 

A  large  amount  of  dredging  was  done  during  the  year  at  Leestown  Bar,  just  below 
Lock  No.  4,  and  it  has  resulted  in  giving  a  good  straight  channel.  Dredging  for 
the  same  purpose  is  now  being  done  at  Clear  Creek  Shoal,  below  Lock  No.  6.  This 
will  also  be  necessary  at  several  other  points. 

During  the  coming  year  it  is  proposed  to  put  in  a  new  stone  miter  sill  at  Lock 
No.  4,  and  eventually  this  will  be  necessary  at  Locks  Nos.  1,  2,  and  5. 

The  severe  winter  has  done  considerable  damage  by  scaling  off  the  face  stones  at 
Locks  5  and  6,  but  otherwise  the  locks,  both  old  and  new,  are  in  good  condition. 

The  following  is  a  detailed  statement  of  work  done : 

LOCK  NO.   1. 

Dam. — Removed  545  feet,  B.  M.,  of  old  and  defective  sheeting  and  replaced  it  with 
new  oak  sheeting;  respiked  old  and  loose  sheeting  on  steps  of  dam;  built  ladder  21 
feet  in  length  from  lock  wall  to  upper  step  of  dam ;  placed  on  upper  slope  of  dam 
96  linear  feet  of  oak  sheeting. 

Lock, — Painted  lock  gates,  operating  irons,  and  check  posts ;  nailed  two  planks  on 
miter  posts  of  upper  gates;  assisted  dredge  Ward  in  dredging  1,845  cubic  yards  of 
deposit  from  upper  and  lower  entrances  and  lock  pit;  removed  ten  logs  from  upper 
entrance;  removed  three  pieces  of  timber  from  lock  pit;  repaired  and  straightened 
spar  of  operating  iron  that  had  been  bent  l»y  heavy  drift. 

General  work, — Operated  and  cared  for  the  lock  and  other  Government  property ; 
tore  down  and  removed  the  old  mess  house;  repaired  tool  house  and  outhouse; 
removed  from  lock  wall  and  stored  in  tool  bouse  200  pounds  of  junk,  1,000  pounds 
of  scrap  iron,  200  pounds  of  wire  rope,  and  100  pounds  of  dynamite  which  had  been 
removed  from  the  old  U.  S.  sna^  boat  Kentucky;  cleaned  ditch  above  slope  wall; 
repaired  ceiling  of  lock  house  Avith  3  square  yards  of  plaster;  removed  drift  from 
upper  and  lower  entrances ;  scraped  mud  from  behind  lock  gates  and  from  arms  of 
lock  gates;  broke  ice  in  lock  pit  and  from  upper  and  lower  entrances;  painted, 
calked,  and  repaired  skiff;  whitewashed  tool  house,  outhouse,  and  fences;  repaired 
two  spike  poles;  stored  and  stacked  timber ;  watched  and  cared  for  barges,  flats,  etc. 

Highest  water  occurred  January  15,  1895,  upper  gauge  reading  26.4  feet;  lower 
gauge,  41.5  feet.  Lowest  water  occurred  October  27,  1894,  upper  gauge  reading  4.1 
leet ;  lower  gauge,  6.9  feet. 

LOCK  NO.  2. 

Dam, — Unloaded  from  bar^e  50,000  feet,  B.  M.,  oak  sheeting;  tore  up  and  removed 
old  sheeting  and  laid  383  linear  feet  of  sheeting  on  upper  slope  of  dam;  dredged 
and  placed  behind  dam  as  backing  590  cubic  yards  of  sand  and  gravel;  respiked 
old  and  loose  sheeting  on  dam. 

Lock. — Painted  lock  gates,  operating  irons,  and  check  posts ;  dredged  from  lower 
entrance  210  cubic  yards  of  sand  and  gravel  and  removed  33  logs;  dredged  from 
lock  pit  35  cubic  yards  and  from  upper  entrance  150  cubic  yards;  cleaned  mud  from 
arms  of  lock  gates;  removed  drift  from  upper  and  lower  entrances;  scraped  mud 
from  behind  lock  gates;  watched  and  cared  for  barges,  flats,  etc. 

General  work. — Operated  and  cared  for  the  lock  and  other  Government  property; 
sheeted  8  linear  feet  of  upper  end  of  upper  river  crib;  sheeted  guide  pier;  white- 
washed tool  house  and  fences;  destroyed  vegetation  on  slope  wall,  cribbings,  and 
walks;  removed  drift  from  lock  entrances;  broke  ice  in  upper  and  lower  approaches 
and  in  lock  pit;  removed  snow  and  ice  from  top  of  lock  walls  and  walks;  scraped 
mud  from  behind  lock  gates  and  from  arms  of  lock  gates. 

^Vew  upper  lock  gates. — Received,  stacked,  and  dressed  timbers  for  new  upper  lock 
gates  at  Lock  No.  4. 

Highest  water  occurred  January  19,  1895,  upper  gauge  reading  23.3  feet:  lower 
gauge,  34.8  feet.  Lowest  water  occurred  October  24,  18{5,  upper  gauge  reading  0.3 
feet;  lower  gauge,  5.3  feet.  The  water  in  Pool  No.  1  was  drawn  off  to  repair  Dam 
No.  2. 
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liOCK  NO.   3. 

Dam. — Laid  270  feet,  6.  M.,  oak  sheeting  on  steps  and  placed  in  oribs  of  dam  50 
cubic  yards  of  riprap ;  laid  124  linear  feet  of  oak  sheeting  on  npper  slope ;  placed 
behind  dam  as  backing  400  cubic  yards  of  sand  and  gravel. 

Lock. — Painted  lock  gates,  operating  irons,  check  posts,  and  capstan ;  filled  lewis 
holes  in  upper  course  of  miter  sill  with  cement;  pointed  part  of  lock  walls. 

New  stone  miter  sill. — Built  cofferdam  across  the  upper  entrance  of  lock,  extending 
from  the  river  lock  wall  around  the  upper  river  guide  wall,  preparatory  for  building 
new  stone  miter  sill;  removed  upper  lock  gates;  pumped  cofferdam;  tore  out  old 
miter  sill  and  timbers  in  upper  entrance;  handled  and  assorted  cut  stone;  placed 
traveler  in  position  on  top  of  lock  wall ;  built  small  cofferdam  below  main  conerdam 
in  upper  entrance;  laid  new  stone  miter  sill;  cut  recess  in  miter  sill  for  cushion 
sticks;  drilled  six  holes  5  feet  deep  for  bolts  to  receiA-e  cushion  sticks;  drilled  five 
holes  5  feet  deep  near  outer  edge  of  miter  sill  and  cemented  in  iron  bolts  5  feet  long; 
cut  quarter  round  on  front  edge  of  miter  sill;  completed  miter  sill  and  rehnng  gates. 

Neio  lower  lock  gates. — On  account  of  convenience  in  building,  the  new  lower  lock 
gates  had  been  constructed  at  Lock  No.  6.  Prepared  skids  on  barge  to  receive  ^at«s ; 
removed  all  gate  timber  from  shed  to  barge;  fitted  and  placed  gates  in  position  on 
barge  and  bolted  all  irons  in  place ;  painted  gates;  towed  barge  with  gates  from 
No.  6  to  No.  3;  built  cofferdam  across  lower  entrance;  placed  traveler  in  position 
across  lower  end  of  lock;  removed  old  lock  gates  and  beiMohed  them  on  opposite  side 
of  river :  pumped  cofferdam ;  removed  old  pintles  and  placed  new  pintles  in  position ; 
filled  pit  and  hung  new  gates ;  pumped  out  pit  and  fitted  miter  sill  to  gates  by  scab- 
bing on  a  piece  of  timber  If  inches  thick  at  the  point  and  ^  inch  thick  at  the  hollow 
quoin;  cut  recess  in  hollow  quoins  to  receive  heads  of  bolts  in  look  gates;  com- 
pleted hanging  gates ;  removed  cofferdams. 

Lower  shore  crib. — Excavated  for  tie  crib ;  tore  out  and  removed  117  linear  feet 
lower  shore  cribbing,  10  feet  in  depth,  and  rebuilt  it  with  crib  133  linear  feet  long, 
average  width  12  feet,  and  12  feet  high;  set  three  check  posts  in  position  in  crib: 
quarried,  near  Gratz,  Ky.,  130  cubic  yards  of  riprap,  towed  same  to  No.  3,  and  placed 
it  in  crib  as  ballast;  filled  behind  crib  with  earth,  spawls,  etc. 

General  work. — Operated  and  cared  for  the  lock  and  other  Government  property; 
broke  up  and  removed  from  the  lower  entrance  six  large  rocks ;  made  frame  for  cen- 
trifugal pump ;  removed  from  lower  entrance  two  large  pieces  of  timber  38  feet  long; 
whitewashed  tool  house,  outhouses,  and  fences;  scraped  mud  from  behind  lock  gates 
and  from  arms  of  lock  gates;  broke  ice  in  lock  pit  and  from  upper  and  lower 
approaches;  removed  snow  and  ice  from  top  of  lock  wall  and  walks;  destroyed 
vegetation  ftom.  slope  wall,  cribbings,  and  walks ;  removed  drift  from  upper  and 
lower  entrances ;  watched  and  cared  for  barges,  flats,  etc. 

Highest  water  occurred  January  19,  1895,  upper  gauge  reading  17.6  feet,  lower 
auge  27.1  feet.  Lowest  water  occurred  August  23,  1894,  upper  gauge  reading  4.1 
!eet,  lower  gauge  6.2  feet.    The  water  in  Pool  No.  2  was  drawn  to  repair  Dam  No.  3. 

LOOK  NO.  4. 


fc 


Dam. — Removed  nine  pieces  of  old  and  defective  sheeting  and  replaced  same  with 
new  oak  sheeting;  respiked  old  and  loose  sheeting  on  steps  of  dam;  assisted  in 
placing  behind  dam  9,067  cubic  yards  of  sand  and  gravel  as  backing. 

Lock. — Painted  lock  gates,  operating  irons,  and  check  posts ;  removed  old  anchor 
irons  from  lock  walls  and  cemented  new  irons  in  position ;  cut  gau^e  in  upper  river 
lock  wall ;  assisted  in  removing  60  logs  from  upper  entrance ;  spiked  sheeting  on 
floor  of  upper  miter  sill;  repaired  foundation  of  lower  river  crib  and  sheeting  on 
lower  river  crib. 

General  work. — Operated  and  cared  for  the  lock  and  other  Government  property; 
built  two  sheds  back  of  the  lock  houses,  one  shed,  90  by  28  feet,  for  constructing  lock 
gates  under,  and  one  shod,  10  by  10  by  8  feet,  for  storiufi^  engines,  pumps,  etc. ;  built 
railroad  track  370  feet  long  from  river  bank  to  shed ;  rig^ea  derrick  on  upper  shore 
cribbing  for  moving  engines,  plant,  etc.,  from  barge  to  river  bank :  moved  engines, 
pumps,  etc.,  from  barge  to  sued,  and  stored  same;  repaired  ana  painted  gutter 
on  lock  house :  repaired  cistern;  repaired,  calked,  and  ])ainted  skiff;  whitewashed 
tool  house  ana  fences;  made  frame  for  holding  printed  regulations  for  the  several 
locks;  removed  drift  from  the  lock  entrances;  scraped  mud  from  behind  lock  gates 
and  from  arms  of  lock  gates;  broke  ice  in  lock  pit  and  from  upper  and  lower 
approaches;  destroyed  vegetation  on  slope  wall,  cribbings,  and  walks;  removed 
snow  and  ice  from  top  of  lock  walls  and  from  walks;  received  and  stacked  timber; 
watched  and  oared  for  barges,  scows,  derrick  boat,  etc. 

Highest  water  occurred  January  19, 1895,  upper  gauge  reading  16.7  feet,  lower 
auge  29.6  feet.  Lowest  w«ater  occurred  November  3, 1894,  upper  gauge  reading  0.6 
'uor,  lower  gauge  4.6  feet.  Pool  No.  4  was  drawn  in  order  that  the  bridge  piers  at 
Frankfort,  Ky.,  might  be  removed. 


ft 
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LOCK   NO.   5. 

Xoofc.^Constmcted  coffer  dam  across  lower  cd trance  of  lock,  and  repaired  miter 
sill ;  repaired  wicket  and  wicket  rods  on  all  gates. 

Repairs  to  upper  and  lower  lock  gates, — ^Loaded  timber  on  barge  at  f^nkfort,  Ky.. 
towed  to  Lock  No.  6,  unloaded  the  timber  from  barj^e  and  removed  it  to  shed ;  dressed 
and  fitted  timber;  dressed  oat  miters;  cnt  dapes  ioi  straps;  made  68  blocks  and  22 
arms  for  gates;  painted  blocks  and  arms;  joined  and  painted  sheeting  for  gates; 
loaded  timber  on  barge  and  towed  same  to  Lock  No.  5;  dismantled  gate  irons;  tore 
out  old  and  defective  timbers  in  both  npper  and  lower  lock  gates,  and  from  tops  of 
gates  to  water's  edge;  rebuilt  gates  with  new  timbers;  fitted  and  replaced  gate 
irons ;  painted  operating  irons  and  lock  gates. 

General  work, — Operated  and  cared  for  the  lock  and  other  Government  property ; 
built  porch  on  rear  of  both  luck  houses;  painted  assistant  lock  keeper's  house  two  • 
coats  on  the  outside,  including  the  valleys  and  outside  tin  work,  and  the  valleys  and 
tin  work  and  the  rear  porch  of  the  lock  keeper's  house;  removed  drift  from  upper 
and  lower  approaches ;  scraped  mud  from  behind  lock  gates  and  from  arms  of  gates ; 
broke  ice  in  lock  pit  and  entrances ;  destroyed  vegetation  on  slope  wall,  cribbing, 
and  walks;  repaired  and  calked  skiff;  whitewashed  tool  house  and  fences;  set  in 
position  frame  for  holding  printed  regulations;  removed  snow  and  ice  irom  top  of 
lock  walls  and  walks ;  watched  and  cared  for  barges,  flats,  etc. 

Highest  water  occurred  January  19,  1895,  upper  Rftuge  reading  18.2  feet,  lower 
gauge  28.3  feet.  Lowest  water  occurred  November  3,  I8i94,  upper  gauge  reading  5 
feet,  lower  gauge  0.6  foot.  Pool  No.  4  was  drawn  down  to  permit  the  removal  of  the 
bridge  piers  at  Frankfort,  Ky. 

LOCK  NO.  6. 

General  m^otA;.— ^Operated  and  cared  for  the  lock  and  other  Government  property ; 
wheeled  5,500  brick  from  lock  wall  to  top  of  slope  fill ;  laid  brick  walk  along  crest 
of  slope  and  around  the  lock  houses;  dug  trench  and  laid  brick  drain  in  front  of 
houses;  filled  and  graded  yards;  sowed  slope  fill  and  yards  with  grass  seed;  repaired 
gutter  of  lock  houses ;  transferred  tools,  material,  etc.,  from  tool  house  to  barge,  for 
shipment  to  Lock  No.  4 ;  whitewashed  tool  house  and  fences ;  scraped  mud  from 
behind  lock  gates  and  f^om  arms  of  lock  gates;  broke  ice  in  lock  pit  and  in  upper 
and  lower  approaches;  removed  suow  and  ice  from  top  of  lock  walls  and  walKs: 
destroyed  vegetation  on  slope  wall,  cribbings,  and  walks ;  repaired  tool  house  ana 
carpenter  shed ;  stained  roof  of  spring  house ;  watched  and  cared  for  barges,  fiats,  etc. 

Highest  water  occurred  January  19, 1895,  upper  gauge  reading  18.9  feet,  lower 
l&uge  24.8  feet.  Lowest  water  ooourred  November  6, 1894,  upper  gauge  reading  3.7 
eet,  lower  gauge  3.3  feet. 

U.   S.   8.   GKN.  O.  M.  POE. 


I 


The  U.  S.  S.  Gen,  0.  M,  Poehas  been  engaged  at  the  several  locks  and  dams  towing 
loaded  and  empty  barges,  dredges,  scows,  etc. ;  has  removed  88  snags  from  the  river, 
and  ran  6,059  miles.  Towed  quarter  boat  to  Steels  Dam;  assisted  in  removing 
cofferdam  at  Look  No.  4,  and  repairing  leak  in  lower  lock  gates ;  assisted  in  build- 
ing cofi'erdam  at  Lock  No.  5,  pumped  cofferdam,  and  repaired  miter  sill,  wickets  and 
wicket  rods;  assisted  in  building  cofferdams  at  Lock  No.  3,  pumped  lock  pit  three 
times,  laying  new  stone  miter  sill,  and  hanging  new  lower  lock  gates;  set  now 
pintles,  and  removed  cofferdams ;  assisted  in  buuding  lower  shore  crib ;  resheeted 
upper  slope  of  dam;  towed  riprap  from  Gratz,  Ky.,  to  Lock  No.  3,  and  placed  same 
in  crib  for  ballast;  removed  Government  property  from  old  U.  S.  snag  hovX Kentucky 
to  Lock  No.  1 ;  removed  two  pieces  of  timber  38  feet  long  from  lower  entrance  of  Lock 
No.  3;  resheeted  Dam  No.  2,  and  sheeted  part  of  the  upper  river  crib  and  guide 
pier^  replaced  foundation  of  lower  shore  crib  at  Lock  No.  4,  and  repaired  sheeting 
on  nver  crib;  assisted  in  dismantling  upper  and  lower  lock  gates  at  Dam  No.  5,  and 
removed  old  and  defective  timbers  from  the  tops  of  gates  to  water's  edge,  and 
rebuilt  same;  assisted  in  building  two  sheds  at  Lock  No.  4,  and  in  storing  engines, 
pumps,  etc.,  in  same;  built  railroad  track  at  No.  4  from  river  bank  to  shed ;  assisted 
in  making  survey  of  Big  Eddy,  4  miles  above  Frankfort,  Ky. ;  made  measurements 
for  upper  lock  gates  at  Locks  2  and  4 ;  towed  dredge  Willie  to  the  mouth  of  the 
Big  Sandy  River,  West  Virginia  and  Kentucky ;  towed  lumber  for  repairing  dredges ; 
returned  to  Kentucky  River,  and  ran  from  Frankfort,  Ky.,  to  Ford,  Ky.,  with  Col. 
Wm.  P.  Craighill,  Maj.  D.  W.  Lockwood,  and  Lieut.  H?  E.  Waterman,  inspecting 
log  booms  in  the  river;  left  Frankfort  on  March  20,  1895,  arrived  at  Ford  on  March 
21,  at  7.30  a.  m.,  and  left  Ford,  on  the  return  trip,  March  21  at  9  a.  m.,  arriving  at 
lYankfort  at  8  p.  m.  (the  upper  gauge  at  No.  6  reading  15.8  feet — about  6.1  feet 
above  comb  of  dam);  ran  to  Cincinnati,  removed  ** doctor"  and  put  two  new 
injectors  on  boiler;  made  necessary  changes  in  machinery  and  connections;  ran  to 
Catlettsburg,  Ky.,  and  towed  dredge  Willie  to  the  Kentucky  River;  made  necessary 
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repairs  to  the  boat  and  machinery ;  assisted  in  making  repairs  to  the  Goyernment 
fleet  at  Carroll  ton,  Ky.^  calking  and  repairing  barges,  scows,  flats,  and  dredges; 
assisted  in  handling  and  stacking  timbers  and  stone,  pnmping  barges,  dredges,  etc., 
cutting  ice  from  around  fleet  while  in  ordinary  at  Carrollton,  and  in  watching  and 
caring  for  fleet  and  other  Government  property ;  acted  as  tender  to  the  U.  8.  dredges 
Ward  and  Willie  while  dredging  at  the  several  locks ;  struck  hidden  obstrnotion  in 
river  and  bent  mdderstock,  and  ran  to  Madison,  Ind.,  and  had  same  repaired;  pat 
new  steel  wrist  on  shaft;  inspected  Government  property  at  the  vanoos  locks; 
repaired  wheel  of  boat,  etc. 

U.    S.   DREDGE   WILLIE. 

Made  alteration  in  dredge  Willie  by  raising  floor  of  cabin ;  ont,  dressed,  and  fit 
carlins,  joist,  and  stnddings;  dressed  one  side  of  siding;  raised  sides  and  ends  of 
•  cabin  3  feet  10  inches  and  extended  it  forward  18  feet;  sided  up  ends  and  sides;  laid 
flooring  on  roof  and  covered  it  with  canvas;  rigged  capstan  and  engine.  Was 
towed  to  Lock  No.  5;  assisted  in  building  cofferdam  in  lower  entrance  and  repaired 
miter  sill,  wicket,  and  wicket  rodsj  removed  cofferdam.  Was  towed  to  Lock  No.  3 
and  assisted  in  building  cofferdams  m  upper  and  lower  entrances,  bailding  new  stone 
miter  sill,  hanging  new  lower  lock  gates ;  removed  cofferdams  and  assisted  in  rebuild- 
ing lower  shore  crib ;  dredged  from  the  upper  entrance  of  Lock  No.  3,  971  onbic  yards 
of  deposit.  Was  towed  to  Leestown  Bar,  below  Lock  No.  4,  and  dredged  3,394  cubic 
yards  of  sand  and  gravel,  loaded  same  on  barges  and  scows,  towed  above  Look  No. 
4,  and  placed  it  behind  dam  as  backing.  Was  towed  to  Look  No.  3  and  dredged  45 
cubic  yards  of  deposit  from  lower  entrance.  Was  towed  to  Lock  No.  2  and  dredg<ed 
from  lower  entrance  125  cubic  yards  of  sand  and  gravel,  from  lock  pit  35  eubic 
yards,  and  from  lower  approach  85  cubic  yards  of  deposit  and  33  logs;  assisted  in 
sheeting  upper  slope  of  dam;  dredged  450  cubic  yards  of  gravel  below  dam,  loaded 
on  barge,  towed  above  dam,  and  placed  behind  dam  as  backing;  dredged  apper 
entrance  of  Lock  No.  3.  Was  towed  to  Maoeys  Ripple  and  dredg^  770  cubic  yards 
of  sand  and  gravel  from  channel  of  river.  Was  towed  to  Leestown  Bar  and  dred^^ 
from  channel  of  river  1,228  cubic  yards  of  sand  and  gravel  and  placed  same  behind 
Dam  No.  4  as  backing;  assisted  in  calking  ({uarter  boat,  barges,  scows,  skiffs,  etc. 
Cut  ice  away  from  Government  fleet  while  in  ordinary  at  Carrollton,  Ky.,  and  assisted 
in  making  necessary  repairs  to  the  U.  S.  S.  Gen,  0.  M.  Poe,  barges,  and  Government 
fleet.  Was  towed  by  the  U.  S.  S.  Qe%,  O.  M.  Poe  March  9, 1895,  to  the  month  of  the 
Big  Sandy  River,  West  Virginia  and  Kentucky,  for  the  paipone  of  doing  some  dredg- 
ing in  the  Big  Sandy  River.  Returned  from  the  Big  Sanay  River  May  11,  arriving 
at  Carrollton,  Ky.,  May  14,  1895.  Was  towed  to  Frankfort,  Ky.;  repaired  capstan 
and  placed  new  backing  chain  on  dredge;  repaired  deck.  Was  towed  to  Clear  Creek 
Bar  and  dredged  from  channel  of  river  5,880  cubic  yards  of  sand  and  gravel  and  23 
stones;  watched,  pumped,  and  cared  for  barges,  scows,  flats,  and  other  Government 
property. 

U.   S.   DREDGE  WARD. 


AHsisted  in  removing  cofferdam  from  lower  entrance  at  Jjock  No.  4,  which  had  1 
used  in  hanging  new  lower  lock  gates;  dredged  fh)m  upper  entrance  at  Lock  No.  4 
150  cubic  yards  of  deposit  and  20  logs,  and  from  lower  entrance  125  cubic  ysrds,  and 
from  lock  pit  50  cubic  yards.  Was  towed  to  Lock  No.  1  and  dredged  from  lower 
entrance  1,385  cubic  yards  and  10  logs,  and  from  upper  entrance  280  yards,  and  from 
lock  pit  180  cubic  yards  of  deposit.  Was  towed  to  Lock  No.  5  and  assisted  in  con- 
structing cofferdam,  excavating  backing  for  coffer  dam,  and  repairing  lower  miter 
sill;  removed  cofferdam.  Was  towed  to  Lock  No.  3  and  assisted  in  building coflfer- 
daniH  at  upper  and  lower  entrances  for  use  in  building  new  stone  miter  sill  and  hang- 
ing new  lower  gates;  removed  cofferdams;  dredged  1,796  cubic  jrards  of  sand  and 
gravel  for  backing  cofferdams ;  dredged  from  lower  entrance  50  cubic  yards  of  deposit, 
70  cubic  yards  from  Inck  pit,  and  .SOO  cubic  yards  from  upper  entrance;  dredged  240 
cubic  yards  of  sand  and  gravel  below  dam  for  backing  Dam  No.  3.  Was  towed  to 
I^eestown  Bar  and  dredged  4,445  cubic  yards  of  sand  and  gravel,  loaded  same  on 
barges  and  scows,  was  towed  to  above  Lock  No.  4,  and  placeii  the  dredged  material 
behind  dam  as  backing;  raised  and  pumped  sunken  barge  at  Look  No. 4;  assisted 
in  making  necessary  repairs  to  U.  S.  S.  Gen,  0.  M,  Poe,  dredge  Willie,  and  the  Gor- 
ernnient  fleet;  assisted  in  calking  barges  at  Carrollton,  Ky.,  repairing  machinerr,  etc. 
Made  the  following  repairs  to  dredge:  Dressed,  framed,  and  fltted  timbers  for  repairs 
to  (hedge ;  made  2  spud  posts  and  L  crosspiece ;  fltted  irons  on  spuds  and  cross  timber: 
fitted  irons  on  forward  frame  of  dredge ;  unshipped  crane  and  turntable  and  removed 
old  irons;  removed  old  and  defective  timbei-s  m  front  of  dredge;  placed  new  spods 
and  crosH  timbers  in  position ;  moved  and  reset  capstan  engine  in  position  and  made 
steam  conuections;  hung  swinging  crane  in  position;  bmted  irons  in  position  on 
crane ;  drilled  holes  in  four  iron  brackets  and  placed  brackets  in  position  on  forward 
frame  of  dredge;  placed  ]iew  swinging  engine  in  position  and  made  steam  eonnoo- 
tions.  Repaired  and  overhauled  machinery.  Was  towed  to  Clear  Creek  Bar,  1  mile 
below  Lock  No.  6,  and  dredged  from  the  bar  5,026  cubic  yards  of  sand  and  gnveL 
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U.   S.    DERRICK   BOAT. 

ABsisted  in  remoying  cofferdam  at  Lock  No.  4.  Was  towed  to  Lock  No.  5  and 
asBisted  in  bailding  cofferdam  and  repaired  miter  sill,  wickets,  and  wicket  rods. 
Was  towed  to  Lock  No.  3,  assisted  in  Dnilding  cofferdams,  laying  new  stone  miter 
si]],  hanging  lower  lock  gates,  and  rebuilding  lower  shore  guide  crib;  assisted  in 
handling  timber  and  stone  and  in  removing  cofferdams.  Was  towed  to  Lock  No.  4 
and  assisted  in  unloading  barges  and  scows  of  sand  and  gravel  behind  Dam  No.  4 
which  had  been  dredged  at  Leestown  Bar:  removed  60  logs  from  upper  entrance  of 
Lock  No.  4 ;  loaded  timber  on  barges  at  I  rankfort.  Was  towed  to  Lock  No.  4  and 
unloaded  same;  assorted  and  stacked  lumber  and  stone  at  the  several  locks  as 
required ;  watched,  pumped,  and  cared  for  barges,  scows,  flats,  etc. 

U.   8.   SKAG  BOAT  KENTUCKY. 

In  ordinary  at  Carrollton,  Ky.,  until  October  27, 1894,  on  which  date  the  boat  was 
sold  at  auction. 
Respectfully  submitted. 

H.  E.  Waterman, 

Captain  of  Engineers. 
Maj.  D.  W.  LocKWOOD, 

Corps  of  Enginoers. 

List  of  stem-wheel  boats  plying  on  the  Kentucky  Biva'f  Kentucky. 


Name  of  boat. 


Kentucky 

Gen'10.M.Poc 

FaUsCity 

John  Barrett 

Rescue 

Bnos  Taylor 

Henrietta 

LittleSandy 

J.  F.  O'Connell 

W.L.  Norton 

Ghent* 

Tom  Rosa 

Angler 

Jim  Montgomery 

ALMarUn 

Alex  Montgomery 

Troubadour I do 

Andy* , do 

D.  D.  Baker Saw  boat 

Sawyer do 

Rover | do 

Dixie* PleaBuro boat. 

Flirt* do 

Lotos  Eater* do 

Oneota* do 

Inez* I do 


Character. 


Length.    Breadth. '  Depth.  Tonnage. 


U.  S.  snaff  boat. 
U.  S.  towboat.... 

Packet 

do 


....do.... 
....do.... 

do.... 

....do.... 
.  ..do..., 
....do.... 
....do-... 
....do... 

do... 

do.... 

Towboat., 
do.... 


Length. 

Ft.  in. 

136    6 

127    0 

132    5 

124    8 

121    0 

116    0 

101    5 

94    0 

92    6 

78    0 

SB    0 

33    0 

36    0 

80    0 

112    0 

112    0 

97    0 

85    0 

117    0 

116    0 

100    0 

45    0 

28    0 

25    0 

25    0 

21    0 

Ft.  in. 
30    0 

30  0 
27    0 

31  0 


Ft.  in. 
4    6  I 


5  6 

6  0 

5  8 

6  0 


330 
800 

223.35 
187.23 
139.03 
64.78 
48.59 
39.34 
54.74 
43.60 

4.86 

9.72 

7.10 
28.85 
96.68 
85.55 
61.37 
45.40 
70.83 
70 
65 

3.72 

1 

1.60 

1 

1.60 


*  Screw  propeller. 
Report  of  lockages  on  Kentucky  River y  Kentucky ^  for  the  fiscal  year  ending  June  SO,  1895. 


1 

j 

Going  up. 

Going  down. 

h 

1.2M 

1 

Locks. 

1 

\i 

o  5 

i 

1. 

83 
87 
94 
96 
1,033 
1,065 

0  0 

1^ 

No.  1 

341 
329 
830 
340 
316 
344 

21 
36 
35 
25 
49 
21 

415 
399 
264 
314 
155 
101 

141 
121 
167 
263 
63 
25 

22 
68 
59 

158 
79 

130 

424 

398 
266 
315 
150 
101 

U2 
119 
173 
270 
59 
28 

32 

1,156 
1,185 

No.  2 

82  1  1.274 
67  '  1.090 

177     1. 593 

83  1, 622 

148     1,508 

No  3        

976 

No   4      

1,389 

No.  5  

1, 176 

No.  6 

900 

Total 

1,648 

780 

516 

1.664 

791 

2,458 

589 

8,436     6.780 

' 
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GG8.  . 

IMPROVEMENT  OF  LICKING  RIVER,  KENTUCKY,  BETWEEN  FARMERS  AND 

WEST  LIBERTY. 

The  project  for  the  improvement  of  this  river  was  approved  by  the 
Secretary  of  War  under  date  of  September  20, 1888,  and  provides  for 
the  removal  of  snags,  detached  rocks,  and  bowlders,  with  a  view  to 
improving  low-water  navigation  and  rafting. 

During  past  years  the  stretch  of  river  between  Farmers  and  West 
Liberty,  C8  miles  in  extent,  has  been  improved  each  year  that  appro- 
priations have  been  made,  so  far  as  the  amount  of  money  available 
would  permit,  the  object  being  to  enable  light-draft  boats  to  use  the 
river  at  a  lower  stage  than  was  formerly  possible  and  to  facilitate 
rafting.  No  work  was  done  during  the  past  fiscal  year,  there  being  no 
money  available. 

The  original  estimate  of  the  cost  of  this  improvement  was  $17,680, 
and  it  is  recommended  that  of  the  balance  yet  unappropriated,  $5,000, 
be  appropriated  for  the  fiscal  year  ending  June  30, 1896. 

The  river,  under  the  present  project,  is  not  susceptible  of  permanent 
improvement  for  the  reason  that  such  obstructions  as  snags,  leaning 
trees,  stumps,  etc.,  are  liable  to  occur  after  each  high  water. 

APPROPRIATIONS. 

August  11. 1888 $3,000 

September  19,  1890 3,000 

Total 6,000 

Money  statement 

{Amount  (estimated )  required  for  completion  of  existing  project $11, 680. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

Note— It  has  been  impossible  to  obtain  oommeroial  statistics. 


GG  9. 

IMPROVEMENT  OF  BIG  SANDY  RIVER,  WEST  VIRGINIA  AND  KENTUCKY. 

The  Big  Sandy  River,  which  is  formed  by  the  union  of  the  Tag  and 
Levisa  forks,  flows  north  a  distance  of  26  miles,  and  empties  into 
the  Ohio  at  Catlettsburg,  Ky.  The  main  river  and  the  Tug  form  the 
boundary  between  Kentucky  and  West  Virginia,  and  the  upper  Tuj:, 
for  a  distance  of  about  18  mUes,  forms  the  boundary  between  Virginia 
and  West  Virginia.  The  Tug  Fork  rises  in  the  southwest  comer  of 
West  Virginia  and  flows  northwest  to  its  junction  with  the  Levisa  Fork, 
with  a  total  length  of  140  miles.  The  Levisa  Fork  rises  in  the  south- 
western part  of  Virginia,  then  entering  Kentucky  flows  in  a  northerly 
direction.    Its  total  length  is  about  189  miles. 

The  original  project  for  improvement  was  adopted  in  1878,  and  pro- 
vided for  the  removal  of  obstructions  from  the  Big  Sandy  and  its  two 
forks,  in  order  to  facilitate  push-boat  navigation  and  rafting. 

In  1880  this  project  was  modified  with  a  view  to  securing  slack- water 
navigation  by  a  system  of  locks  and  dams,  and  the  first  lock  and  dam 
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were  located  at  Louisa,  Ky.,  just  below  the  junction  of  the  two  forks, 
for  the  reason  that  the  pools  formed  in  the  forks  could  be  used  for  stor- 
age purposes  during  low  water,  and  thus  afford  advantages  for  mining 
coal  that  no  other  location  for  a  single  lock  could  give. 

The  original  project  provided  for  a  fixed  dam,  and,  at  the  end  of  the 
season  of  1890,  the  lock,  with  its  fittings,  and  the  abutments,  as  well  as 
about  80  feet  of  the  dam,  had  been  constructed. 

The  timber  and  shipping  interests  of  the  river  having  made  objections 
to  a  fixed  d,am,  under  date  of  May  20, 1891,  a  Board  of  Engineer  Offi- 
cers was  constituted  "to  consider  and  report  upon  the  subject  of  the 
dam  to  be  built  in  the  Big  Sandy  Eiver." 

In  its  final  report  this  Board  recommended  the  substitution  of  a 
needle  dam  for  the  fixed  dam,  the  clear  height  of  the  pool  formed  by  it 
to  be  13  feet  above  the  sill  of  the  navigable  pass. 

Under  date  of  March  1, 1893, 1  had  the  honor  to  submit  a  partial 
report  on  movable  dam  proposed  for  this  river,  with  maps  showing  the 
general  features  of  the  work.  These  were  approved  under  date  of 
March  6, 1893. 

The  approved  plan  calls  for  a  navigable  pass  130  feet  long  and  a  weir 
140  feet  long,  separated  from  the  pass  by  a  pier. 

Under  date  of  May  3, 1894,  maps,  giving  details  of  the  movable  parts, 
were  forwarded  to  the  Chief  of  Engineers,  and  approved  May  10, 1894. 

The  elevation  of  the  sill  of  the  pass  is  placed  at  the  extreme  low- water 
mark  at  the  time  the  lock  was  built,  thus  placing  it  9  inches  below  the 
lower  miter  sill  of  the  lock. 

It  has  been  surmised,  for  a  number  of  years,  that  the  bed  of  the  Big 
Sandy  was  slowly  coming  up,  due  to  the  increased  washing  of  the  banks 
from  their  being  cleared  up,  and  the  large  quantities  of  sand  brought 
into  the  main  stream  from  the  tributaries  by  the  use  of  splash  dams  in 
getting  out  logs.  Whether  this  is  a  permanent  condition  or  not  can 
hardly  be  determined  at  present,  but  certain  it  is  that,  at  times,  there 
are  large  deposits  of  sand  in  the  river  near  the  lock,  which  disappear  as 
the  conditions  change,  and  which  may  or  may  not  cause  trouble  in  the 
future. 

I  am  of  the  opinion  that  there  has  been  no  great  change  in  the  bed  of 
the  river  beyond  what  always  happens  when  an  attempt  is  made  to 
improve  low- water  navigation  in  streams  of  this  sort  by  lowering  the 
ripples  separating  the  pools.  The  tendency  in  such  cases  is  toward  a 
more  uniform  slope  by  the  filling  up  of  the  pools. 

The  masonry  of  the  pass,  weir,  pier,  and  abutment  is  now  completed, 
ready  for  the  movable  parts  of  the  dam,  and  the  banks  above  and  below 
lock  and  abutment  graded  and  paved;  lock-houses  will  be  constructed 
this  season,  with  the  exception  of  plastering  and  finishing  inside. 

For  details  of  work  done  during  the  past  year,  attention  is  invited  to 
report  of  Assistant  Engineer  B.  F.  Thomas,  herewith. 

APPROPRIATIONS. 


July  18, 1878... $12,000 

March  3, 1879 12,000 

Jnne  14,  1880 50, 000 

March  3, 1881 46,000 

August  2, 1882 15, 000 

July  5, 1884 40,000 

Augusts,  1886 22,500 


August  11,  1888 $31,500 

September  19, 1890 31, 000 

July  13, 1892 50,000 

August  17,  1894 40,000 

Total 350,000 
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Money  statement 

July  1, 1894,  balance  unexpended $1,150.40 

Amount  appropriated  by  act  of  August  17^  1894 40,000.00 

41,150.40 

June  30, 1895,  amount  expended  during  fiscal  year 20, 358. 87 

July  1, 1895,  balance  unexpended 20, 791. 53 

July  1, 1895,  outstanding  liabilities 2,536.86 

July  1,  1895,  balance  available 18, 254. 67 

{Amount  (estimated)  required  for  completion  of  existing  project 30, 151. 58 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897  30, 15 1. 58 
Submitted  in  compliance  with  requirements  of  sections  2  of  rirer  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


report  of  mr.  b.  f.  thomas,  assistant  bnginbkr. 

United  States  Engineer  Office, 

Louisa,  Ky.,  June  SO,  1895, 
Major:  The  report  upon  Big  Sandy  River,  West  Virginia  and  Kentucky,  for  the 
fiscal  year  is  herewith  respectfully  submitted. 
The  work  accomplished  daring  the  year  may  be  briefly  summed  up  as  follows : 

1.  Completion  of  weir,  pier,  and  abutment  masonry,  which  also  includes  the  con- 
struction of  a  cofferdam,  the  cutting  of  stone,  the  tearing  out  and  removal  of  old 
abutment,  and  the  excavation  inside  the  cofferdam,  as  well  as  the  putting  in  of  a 
concrete  foundation. 

2.  The  removal  of  the  old  waste  dump  which  obstructed  the  river  outside  the  lock 
and  below  and  above  the  pass. 

3.  Placing  all  fixed  iron  work  on  the  weir. 

4.  Grading  and  paving  and  riprapping  the  West  Virginia  bank  and  grading  the 
Kentucky  bank. 

Owing  to  the  late  date  at  which  the  money  became  available  work  was  not  beffon 
until  the  29th  of  August,  but  it  was  carried  on  full  time,  day  and  night,  when 
started,  and  the  season  bein^  ver;^  favorable,  and  the  water  quite  low,  a  great 
amount  of  work  was  accomplished  m  a  short  period  of  time  and  at  much  less  expense 
than  it  has  been  possible  to  do  it  at  this  place  heretofore. 

(7o#0r<Iam.— Experience  with  a  narrow  pile  coffer  for  the  pass  caused  me  to  build  a 
much  wider  one,  partly  of  piles  and  partly  of  cribs,  for  the  weir,  and  although  the 
foundation  was  deeper  than  that  of  the  pass,  there  was  much  less  trouble  with  it. 
As  no  dredge  was  available  to  excavate  the  site,  so  that  a  pile-driver  boat  could  float 
all  over  it, It  was  necessary  to  construct  trestles  over  the  part  covered  with  water, 
and  drive  the  piles  with  a  land  driver,  moved  along  these  bridges.  Next  the  bank 
the  earth  was  dug  away  to  the  level  of  these  trestles,  which  was  slightly  above  low 
water,  back  into  the  hill  some  30  feet  behind  the  rear  of  the  abutment.    Two  rows  of 

Siles  placed  some  6  feet  apart,  across  the  stream,  and  12  feet  with  the  stream,  were 
riven  above  and  below  the  weir,  and  cut  off  at  low-water  mark.  On  ton  of  these 
was  placed  sawed  timber  crib-work  lined  with  plank.  Sheathing  or  sneet-piles 
were  driven  along  the  lines  of  piling  and  cut  off  at  crib  line.  Where  possible,  clay 
or  gravel  was  filled  in  the  spaces  below  the  water  line,  but  the  cribs  above  the  water 
were  left  empty,  so  as  to  have  as  little  weight  as  possible  against  the  sheet-piles  and 
piles,  the  intention  being  to  fill  them  when  a  rise  should  threaten  the  cofier.  Hap- 
pily this  did  not  occur.  At  the  bank  end  of  the  coffer  two  rows  of  close  piles,  placed 
in  the  form  of  an  arch,  were  driven,  and  the  front  row  was  tied  to.  the  rear  row  with 
timber.  Connection  was  made  at  the  outer  end  with  that  part  of  the  pass  cofier 
which  had  been  left  in  for  this  purpose.  Four  thousand  six  hundred  and  forty-five 
linear  feet  of  piling  and  6,610  feet  of  2-inch  and  10,610  feet  of  1-inch  sheet-piles  were 
driven;  1,550  linear  feet  of  9  by  12  inch  and  5,620  linear  feet  of  10  by  10  inch  timber, 
and  19,714  feet,  board  measure,  of  lumber,  were  used  in  the  construction  and  main- 
tenance. All  of  this  timber  was  purchased,  originally,  for  the  stationary  dam,  the 
sheet-piles  being  sawed  on  the  work.  The  material  excavated  from  the  banks,  and 
from  inside  the  coffer,  was  used  for  banking  up  outside,  and  as  this  bank  increased 
in  width  the  coffer  became  comparativelv  dry  and  easily  kept  in  good  condition  for 
work  inside.  The  bank  springs,  which  nave  been  the  greatest  cause  for  apprehen- 
sion of  trouble,  and  to  crowd  out  which  the  two  rows  of  close  piles  12  inches  square 
had  been  driven,  proved  of  real  benefit  by  washing  the  sand  to  the  pump  whence  it 
could  be  carried  out  with  the  water.  A  truss,  connecting  the  two  sides  of  the  coffer, 
was  built  at  the  point  where  it  would  least  interfere  with  the  swing  of  the  bttilding 
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derricks,  on  which  the  pnmp  was  placed.  As  the  excavation  got  deeper  the  pnmp 
was  lowered  onto  beams  braced  to  the  bridge  and  supported  by  iron  rods.  At  the 
river  or  pass  end  of  the  cofferdam  a  box  with  valves  or  gates  was  bailt  throngh  the 
walls  for  the  purpose  of  letting  in  water  from  the  river  at  such  times  as  the  leakage 
did  not  furnisn  sufficient  to  wash  the  sand  to  the  pump.  In  this  manner  a  gi«at  deal 
of  the  lighter  material  was  removed  by  tlie  pump  without  labor,  except  such  as  was 
required  to  loosen  it  and  cast  it  into  the  water.  Troughs  were  sometimes  used  for 
directing  the  water  and  sand  to  the  pump,  but  generally  ditches  cut  in  the  material 
answered  the  purpose.  The  great  bulk  of  the  material,  however,  was  removed  with 
steam  derricks  and  dump  boxes;  5,756  cubic  yards  were  thus  taken  out,  and  2,090 
cubic  yards  were  removed  from  above  water  at  the  bank  end ;  5,760  cubic  yards  were 
excavated  bv  men  from  the  dump  outside  of  lock,  in  order  to  form  a  passage  for  the 
river  after  the  weir  coffer  was  built;  726  cubic  yards  of  clay  were  put  into  the  coffer 
walls,  and  the  banking  around  the  outside  of  coffer  amounted  to  4,259  yardB,  not 
counting  that  which  went  out  through  the  pump.  When  the  excavation  had  reached 
a  point  some  6  feet  above  bed  rock,  gravel  was  found,  and  this  continued  to  the  rock 
and  was  of  ffreat  service  in  holding  the  bottom  of  the  sheeting  piles  and  piles  in 
place.  The  hed  rock  was  reached  at  from  18  to  22  feet  below  water  level,  but  was 
not  of  good  character,  being  quite  shelly,  and  sometimes  soft  and  mixed  with  coal 
seams. 

Construction. — The  greater  part  of  the  stone  had  been  cut  previously,  as  it  was 
originally  built  into  Uie  abutment  for  the  stationary  dam,  but  it  was  necessary  to 
cut  88.75  cubic  yards  of  special  stone  and  122.90  cubic  yards  of  pitch-face  stone. 
These  were  cut  from  those  taken  from  old  abutment,  and  from  a  pile  of  unused  stone 
in  the  yard.  Eight  hundred  cubic  yards  were  taken  out  of  the  old  abutment,  and  the 
cement  cleaned  off,  and  the  stone  used. 

The  foundation  was  made  of  concrete,  24  feet  in  width  with  the  stream,  and 
averaging  over  4  feet  in  depth.  A  mixer  was  made  on  the  works.  The  breaking  of 
stone  was  done  by  men  with  small  hammers.  Eight  hundred  and  ten  cubic  yards 
of  concrete  were  put  in. 

The  work  under  way  consisted  of  the  completion  of  the  pier,  and  the  construction 
of  the  weir  and  abutment,  and  the  completion  of  the  masonry  adjoining  the  lock 
wall.  Two  steam  derricks,  with  double-drum  engine  midway  between,  were  placed 
100  feet  apart  on  the  lower  wall  of  the  coffer,  and  one  opposite  this  engine  on  the 
upper  wall.  Thus  the  three  derricks  reached  each  other,  and  the  whole  length  of 
the  masonry,  170  feet.  Stones  were  brought  in  on  tracks  reaching  to  the  old  abut- 
ment (which  was  torn  down  as  needed)  and,  by  an  inclined  track,  to  the  pile  in 
yard.  Norton's  ''  Rosendale  "  cement  was  used,  and  the  sand  was  taken  from  inside 
the  coffer  and  from  the  adjacent  banks.  One  thousand  seven  hundred  and  seventy-six 
cubic  yards  were  laid  in  the  weir,  127.31  in  the  pier,  352  in  the  abutment,  and  16  in 
the  lock  wall,  making  a  total  of  2,271.31  cubic  yards ;  stone  to  the  amount  of  8,684 
cubic  yards  was  handled  in  order  to  get  this  amount,  it  being  necessary  to  overhaul 
the  piles  in  order  to  get  suitable  stones.  The-  weir  masonry  is  built  in  two  walls 
standing  some  7  or  8  feet  apart  on  the  concrete.  Between  these  walls  the  space  is 
filled  with  hammered  stone  up  to  within  7  feet  of  the  top,  or  coping  when  concrete 
is  used;  broken  stone  to  the  amount  of  825  cubic  yards  was  so  used. 

The  space  behind  the  abutment,  and  between  it  and  the  cofferdam,  was  filled  with 
broken  stone,  1,500  cubic  yards  being  put  in,  and  775  yards  of  broken  stone  were  put  in 
below  the  masonry  and  between  it  and  the  lower  wall  of  the  cofferdam.  This  stone, 
as  well  as  1,159  cubic  yards  taken  out  for  concrete  and  coffer  protection,  all  came 
from  the  waste  dump  lying  outside  the  lock  and  below,  making  a  total  of  3,434  cubic 
yards  removed  from  that  dump.  The  sill  of  the  weir  is  cast  iron,  made  in  sections 
about  8  feet  long.  These  were  all  placed  and  anchored  with  large  disks  and  bolts 
to  the  masonry.  The  journal  boxes,  tic-rods,  and  other  fixed  iron  work  was  put  in 
place.  The  driftbolts,  holding  in  place  the  upstream  and  downstream  tiers  of  coping, 
were  also  put  in  place.    About  38,000  pounds  of  iron  was  put  in. 

General  work, — Work  was  saspended  in  December,  the  masonrjy  having  all  been 
completed,  and  was  not  started  again  until  March,  when  dredging  out  the  waste 
dump  lying  above  and  below  the  pass  was  commenced  and  carried  to  completion 
early  in  May;  11,445  cubic  yards  were  thus  taken  out,  the  rock  being  saved  for  rip- 
rapping  the  banks  and  the  gravel  and  sand  being  deposited  at  convenient  points  out 
of  the  way  of  navigation.  The  pass  chute  is  now  in  very  good  condition,  although 
there  is  still  some  cleaning  to  do  as  soon  as  the  river  is  sufficiently  low.  The  bank 
on  the  Kentucky  side  has  been  graded  ready  for  paving  and  riprap,  and  a  road  has 
been  made  from  the  county  road  down  to  the  river.  On  the  West  Virginia  side  the 
bank  has  all  been  graded  and  riprapped  above  the  lock,  and  150  feet  below  the  lock, 
and  the  space  behind  the  lock  has  been  graded  and  partially  paved;  2,922  square 
yards  of  riprap  and  650  square  yards  of  paving  have  thus  been  put  in,  and  5,111  cubic 
yards  of  earth,  rock,  etc.,  have  been  removed. 

Work  upon  the  stone  cutting  for  the  foundations  of  the  lock-tenders'  dwellings 
has  been  commenced,  and  382  linear  feet  of  stone  have  been  made  ready;  contracts 
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for  famishiDg  the  timber  and  material  for  the  coDstruction  of  the  lock-tendera' 
dwelliDffS  have  been  made;  the  dwellings  will  be  erected  during  August  and  Sep- 
tember, Dut  will  not  be  plastered  or  finished  inside  until  next  season. 

A  great  deal  of  drift  accumulates  on  the  head  of  the  river  wall  of  the  lock  during 
freshets,  which  greatly  interferes  with  navigation,  and  it  has  been  decided  to  put  in 
a  crib,  or  ''glancer/'  shaped  so  as  to  turn  the  drift  out  into  the  current;  a  contract 
for  the  timber  for  this  has  been  made,  and  it  will  be  built  during  August.  The 
stone  for  filling  it  are  on  hand. 

The  work  remaining  to  be  done  is  the  paving  and  riprapping  of  the  Kentucky 
bank,  and  part  of  the  West  Virginia  bank;  construction  of  lock-tenders'  dwellings: 
building  the  crib  at  tho  head  of  the  lock ;  construction  of  gates  for  the  lock  and 
trestles  and  needles  for  tho  dam,  and  some  general  work  of  a  varied  character. 

Summary  of  work. — The  statement  given  below  shows  quantities  of  materials  used, 
and  work  performed : 

Stone  cut,  special  and  pitch-faced cubic  yards..  227.65 

Masonry  laid  weir,  pier,  abutment,  and  lock  wall do 2, 271. 31 

Concrete  put  in  weir  and  abutment.  ..^ do 810 

Excavation  by  dredge  from  pass  chute do 11,445 

Excavation  by  men,  in  coffer,  chutes,  banks,  etc do 19,  OW 

Sheet  piles  driven  in  cofferdam linear  feet..  17,  220 

Piles  driven  in  cofferdam do 4,615 

Lumber  used  in  coffer  and  elsewhere feet,  B.  M. .  77, 697 

Cement  used  in  masonry  and  concrete barrels. .  2, 000 

Iron  used pounds..  38,046 

Stone  removed  from  old  abutment cubic  yards..  SCO 

Coal  used  by  dredge  and  yard  boilers tons . .  284 

Oil  used  forlightini?  the  works gallons..  1, 165 

Oil  used  for  lubricating do 102 

Nails  and  spikes  used pounds. .  4, 197 

Bolts  used do....  6,794 

Oakum  used do 437 

Waste  used do 132 

Gum  packing  used do 50 

1  allow  used do 225 

White  lead  used do 50 

Torch  wickingused do 24 

Steel  used do 140 

Chain  used  for  dump  boxes do 81 

Handles  used  for  picks,  axes,  and  hammers dozen . .  21 

It  is  the  intention,  during  the  present  season,  to  complete  the  bank  protection, 
build  the  dwellings  ready  for  plaster  and  inside  finish,  build  the  crib  at  head  of  lock 
wall,  clean  the  channel  above  and  below  the  pass  and  before  lock,  and  do  a  little 
work  in  the  lock. 
Respectfully  submitted. 

B.  F.  Thomas,  AatiataHt  Engineer. 
Maj.  D.  W.  Lock  WOOD, 

Corps  of  Engineers. 


Commercial  statiatios  for  fiscal  year  ending  June  30,  1895,  Big  Sandy  River,    West 

Virginia  and  Kentucky. 


Articles. 


Hides 

Ijoathor 

Lumber 

rrodiice 

Liv«  Block 

Spokes 

Staves 

Tan  bark 

Timber,  1o;:h,  uud  knots 

Tics,  railro;ul 

Wheat 

Wool 

Misct'llanc<ju8 

PassengorH 

Total 


1890. 


Tons. 

75 

31 

3,000 

^511 

405 

750 

7,000 

9,831 

208,491 

15,000 

510 

11 

1^000 

1. 874 

^^1 


268,582 


1891. 



Tons. 
50 

1892. 

Tons. 

40 

4 

60 

250 

150 

4,080 

5.260 

28.950 

300,050 

99,625 

1893. 

Tons. 

05 

6 

650 

1,755 

1,190 

530 

1,803 

1,950 

331.570 

68,750 

1894. 
Tons. 

1895. 
Tons. 

.'iO 

I 

3,000 

3,000 

500 

2,200 

1.050 

10.000 

225.000 

10.000 

480 

400 

2.000 

800  ' 

100  i 

1,500 

1.000 

200,000 

40,000 

500 

S,00i» 

1.3»t 

50 

1.00*) 

800 

425,01* 

32,100 

15 

7 
16,050 
1.400 

7 
55,914 
2,503 

21.009 
900 

50.500 
1,500 

m.ouo 

2.100 

277, 303 

455,026 

486.723 

297,800 

54ft,  910 
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List  of  boats  plying  on  Big  Sandy  Eiver,  West  Virginia  and  Kentucky, 


"Hame  of  boat. 


Beulah  Brown 

SipBaves 

Andy  Hatcher 

J.C.HojpkinsNo.  2* 

Jeunie  ueorge 

Fairplay 

Frank  Preston 


Sandy  Valley 

Virgfe  Ratcfiff 

Stella  (tow) 

Buckeye  Boy  (tow) 

Gate  City  (tow) 

Sea  Lion  (tow) 

J.  C.  Hopkins  (saw  boat). 

Champion  (tow) 

J.  H.  McConnell  (tow) .... 


Character. 


Side- wheel... 

...do 

Stern- wheel . 
Side-wheel. . . 

do 

do 

Stem  wheel . 
Side- wheel... 

do 

Stern-wheel . 

do 

do 

do 

Side- wheel... 
Stem-wheel . 
do 


Length. 


Feet. 

118 
100 
117 
120 

83 
125 
110 
105 
110 

90 
137 


123 
102.5 
113 
120 


Breadth. 


Feet, 
15 
U 
18 
18 
14 
10 
18 
14 
15 
16 
20 


16.4 

21 

22 


Depth. 


Feet. 
2.5 
1.8 
3 

2.8 
2.5 
3 
3 

2.8 
2.6 
2 
3.5 


Tonnage. 


3.5 
2.4 
3.2 

4 


37.71 
24.12 
65 


10.05 

49 

60 

40 

43 

25 


127 

67 

60.16 
137 


*Now  line. 


G  G  lo. 

IMPROVEMENT  OF  LEVISA  FORK  OF  BIG  SANDY  RIVER,  KENTUCKY. 

The  Levisa  is  the  western  of  the  two  forks  that  unite  at  Louisa  to 
form  the  Big  Sandy  River.  It  rises  in  the  southwestern  part  of  Vir- 
ginia, at  an  elevation  of  about  1,600  feet  above  tide  water,  and  flows  in 
a  northerly  direction.  Its  banks  in  many  cases  are  rocky,  in  others 
composed  of  sand  and  clay.  It  possesses  all  the  characteristics  of  a 
mountain  stream,  a  steep  average  slope,  and  pools  of  varying  depth, 
separated  by  rock,  bar,  or  ripples,  that  at  low  water  often  have  but  a 
few  inches  of  water  over  them.  The  average  fall  from  PikeviUe  to 
Louisa  is  1.49  feet  per  mile,  the  distance  being  86^  miles. 

The  object  of  the  improvement  has  been  to  facilitate  rafting  and 
push-boat  navigation  in  the  upper  river  and  to  improve  low- water  steam- 
boat navigation  so  far  as  this  can  be  done.  Steamboats  can  not  run  in 
this  or  Tug  Fork  at  dead  low  water,  but  the  work  done  so  far  has  been 
of  such  character  as  to  permit  of  their  running  on  smaller  rises  than 
was  the  case  before  the  improvement  was  commenced.  Push-boat  navi- 
gation during  low  water  is  a  very  important  matter  on  this  stream, 
owing  to  the  fact  that  there  are  no  good  roads  for  hauling  freight,  and 
a  few  inches  increase  in  depth  is  a  matter  of  no  small  moment  to 
freighters.  Coal  mines  have  been  opened  at  and  near  Peach  Orchard, 
and  quite  extensive  shipments  are  made  by  rail  to  Ashland,  on  the 
Ohio,  where  it  is  put  in  barges  for  transportation  down  the  river. 
Could  coal  be  shipped  by  water  from  the  mines  the  output  of  coal 
would  be  largely  increased. 

The  work  of  previous  years  has  removed  the  most  important  obstruc- 
tions, so  that  during  the  past  season  k  was  only  necessary  to  clear  out 
chutes  that  had  become  obstructed  by  material  washed  in  during  the 
preceding  high  water  and  take  out  such  obstructions  as  logs,  stumps, 
and  snags  that  are  always  found  in  the  channel  after  a  rise. 

The  stream  under  the  present  project  is  incapable  of  permanent 
improvement,  as  the  obstructions  to  navigation,  such  as  snags,  stumps, 
logs,  etc.,  are  liable  to  re-form  at  any  time,  and  an  annual  appropriation 
of  about  $2,500  is  needed  to  keep  it  clear. 

For  details  of  work  done  during  the  past  year  attention  is  respect- 
fully invited  to  the  report  of  Assistant  Engineer  B.  F.  Thomas, 
appended  hereto. 
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▲ppropbiahoms. 


June  14, 1880 $2,500 

March  3, 1881 2,000 

AuffU8t2, 1882 5,000 

July  5,  1885.: 5,000 


September  19, 1890 $2,500 

July  13, 1892 2,500 

August  17, 1894 2,500 


Augn8t5,  1886 3,750  I  Total 25,750 

Money  statement 

Julyl,  1894, balance  unexpended $64.08 

Amount  appropriated  by  act  of  August  17,  1894 2,500.00 

2,564.08 
June  30, 1895,  amount  expended  during  fiscal  year 1,421.88 

July  1, 1895,  balance  unexpended 1, 142.20 

(  Amount  that  can  be  profitably  expendedin  fiscal  vearendine  June  30, 1897      2, 500. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


REPORT  OF  MR.   B.  F.  THOMAS,  ASSISTANT  ENGINEER. 

Louisa,  Ky.,  June  SO,  2895, 

Major:  The  work  upon  Levisa  Fork  of  Big  Sandy  River  for  the  fiscal  year  has 
been  similar  in  character  to  that  heretofore  done  upon  that  stream,  i.  e.,  the  removal 
of  snags,  trees,  stumps,  etc.,  forming  obstructions  to  navigation,  the  clearing  of 
loose  rock  firom  the  shoals,  blasting  large  rocks  fh>m  the  bends,  and  repairing  walls 
and  existing  works  of  contraction  and  protection. 

A  party  of  14  men  in  charge  of  Mr.  J.  C.  Butler  wo«  started  out  September  12, 
going  to  a  point  2  miles  above  Pike ville,  and  returning  November  30, 1894.  In  detail, 
tne  work  done  was  about  as  mentioned  below. 

A  large  rock  was  blasted  in  the  bend  at  Doc.  Miller's,  and  some  very  bad  snags 
were  taken  out  in  the  same  locality  and  above.  At  Georges  Creek,  which  is  always 
a  dangerous  place  to  river  men,  and  which  has  to  be  cleaned  up  every  year,  the 
usual  number  of  obstructions  were  taken  out.  Quite  a  number  of  trees  were  topped 
in  this  section  of  the  river.  Graves  Shoal,  20  miles  above  the  mouth  of  the  river, 
which  was  one  of  the  worst  places  for  n aviation  before  the  Government  began 
work  upon  the  stream,  is  now  in  good  condition  and  requires  but  little  work,  the 
shoal  having  practically  disappeared.  The  same  may  be  said  of  Bumblebee  Shoal, 
Jim  Jeff  Ripple,  and  Lock  Creek  Shoal — all  have  washed  out  and  disappeared. 
There  are  several  rocks  near  Graves  that  should  be  removed  for  the  safety  of  pan- 
ning timber;  otherwise  that  part  of  the  river  is  in  fair  condition.  Some  badly 
needed  improvements  were  made  at  Chestnut  Shoal  and  near  there,  the  removal  of 
three  logs,  the  blasting  of  some  large  rocks,  and  the  building;  of  a  wall  275  feet  long, 
with  10  feet  base  and  2  feet  height,  on  the  east  or  bend  side,  being  the  principal 
work  done.  At  Joe  Davis  11  rocks  were  blasted  ont  for  the  benefit  of  raftsmen.  At 
Whitehouse  Shoal,  where  so  much  trouble  has  been  encountered  by  river  men  here- 
tofore, but  little  work  is  now  required,  the  repairing  of  4he  walls  being  about  all 
that  is  necessary.  The  big  rock  at  the  head  of  the  upper  ripple,  which  has  been  an 
obstruction  in  extreme  low  water,  was  taken  out.  At  Rcdhonse  63  yards  of  solid 
rock  was  removed,  and  there  is  considerable  work  yet  to  be  done  there  with  dyna- 
mite, as  the  bend  is  very  sharp  and  the  rocks  make  it  dangerous  at  high  stages  of 
water.  Two  hundred  and  twenty -seven  feet  of  new  wall  was  built  at  Wild  Goose 
Shoal,  one  wall  100  feet  long  and  4  feet  high  at  head  of  shoal  and  two  cross  walls 
at  foot  of  shoal,  to  counteract  a  cross  current  that  sets  in  at  this  point.  On  acconnt 
of  the  scarcity  of  rock  at  this  place  it  will  be  necessary  to  boat  some  and  do  more 
work  later  on.  A  little  wall  was  built  at  the  Jim  Ward  Ripple,  and  the  old  walls 
at  Greasv  were  repaired  and  200  feet  of  new  wall  built.  Near  the  head  of  Greasy 
Shoal  a  little  cross  wall  3  feet  high  was  put  in  on  the  west  side  as  an  experiment 
to  see  what  effect  it  will  have  on  the  current,  which  is  very  swift  at  this  point. 
Two  hundred  feet  of  wall  was  built  at  Buffalo  Shoal,  and  some  large  rocks  were 
shot  out,  and  the  old  walls  were  repaired;  in  all,  1,100  feet  of  wall  was  built  in 
this  locality. 

It  is  a  strange  thing  that  the  betterment  of  one  shoal  frequently  develops  trouble 
in  some  of  its  neighbors.  Conley  Shoal,  which  never  caused  trouble  before,  has  now 
become  very  swift  and  shaUow,  and  the  current  has  attacked  the  bank,  and  it  has 
been  found  necessary  to  riprap  it.    A  wall  100  feet  long  was  also  put  in  on  the  west 
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side,  mnning  aoroas  the  river  to  divert  the  current.  Above  this  shoal  a  rock  con- 
taining 76  yards  was  blasted  out,  and  many  trees  and  snags  were  removed,  and  the 
shoals  were  all  cleaned  out  and  made  safe,  aud  a  tree  80  feet  long  and  10  feet  girth 
was  taken  out  at  Prestonsburg.  At  the  shoal  at  that  point  a  wall  240  feet  long  was 
put  in  at  the  head,  and  one  140  feet  long  was  put  in  at  the  foot,  to  try  to  confine  the 
water  to  one  channel. 

For  20  miles  above  Prestonsburg  there  was  but  little  to  do  aside  from  cleaning  out 
shoals  and  removing  trees  and  snags. 

At  Grimes  Shoal,  74  miles  above  Louisa,  300  feet  of  new  wall  was  built,  and  200 
feet  in  John  Lee  Hatcher  Shoal;  and  at  Long  Shoal,  10  miles  above  Onmes,  over 
2,000  feet  of  wall  was  built,  the  old  walls  having  all  been  torn  down  and  washed 
away,  no  work  of  consequence  having  been  done  there  for  some  years.  These  new 
walls  contain  756  cubic  yards  of  stone,  and  boats  can  now  go  through  on  6  inches 
less  water  than  formerly.  At  Pikeville  some  snags,  etc.,  were  taken  out  at  public 
landing,  and  just  above  a  snag  which  sank  a  boat  some  time  since  was  removed. 
Other  obstructions  at  various  points  on  the  river  were  removed,  and  the  channel  was 
left  in  excellent  condition.  It  has  been  several  years  since  any  work  was  done  above 
Pikeville,  and  it  is  proposed  to  expend  the  most  of  the  balance  on  hand  on  that 
stretch  of  river  this  summer,  as  a  wharf  boat  has  been  established  at  Powells  Dam, 
13  miles  above  Pikeville,  and  steamboats  are  now  frequently  called  to  go  up  there 
in  eood  water,  and  it  is  not  safe  to  do  so  in  the  present  condition  of  the  river.  It 
will  not  be  necessary  to  clean  the  shoals,  as  neither  boats  or  rafts  will  attempt  to 
run  in  low  water,  but  it  is  proposed  to  remove  all  snags,  trees,  and  sharp  protruding 
points  of  rock  which  might  endanger  navigation  at  good  stages. 

It  is  believed  that  the  biennial  appropriation  of  $2,500,  if  continued,  will  main- 
tain the  river  in  good  navigable  condition. 

The  following  is  a  summary  of  work  done  the  past  season:  Snags  removed,  254; 
trees  removed.  71;  stumps  removed,  80;  trees  topped,  12;  solid  rock  removed,  919 
cubic  yards ;  loose  rock  removed,  5,580  cubic  yards. 

Respectfully  submitted. 

B.  F.  Thomas,  AsHstant  Engineer, 

Maj.  D.  W.  Lock  WOOD, 

Carps  of  Engineers,  U.  S.  A. 


NoTE.^Commercial  statistics  included  in  the  report  for  improving  Big  Sandy 
River,  West  Virginia  and  Kentucky. 


GGii. 


IMPROVEMENT  OF  TUG  PORK  OF  BIG   SANDY   RIVER,  WEST  VIRGINIA 

AND  KENTUCKY. 

The  Tag  Fork  is  the  eastern  of  the  two  forks  which  unite  at  the  town 
of  Louisa,  2G  miles  from  the  Ohio,  to  form  the  Big  Sandy  Kiver.  It 
rises  in  the  southwest  corner  of  West  Virginia  and  flows  toward  the 
northwest  for  a  distance  of  140  miles.  For  a  distance  of  18  miles  at  its 
head  it  forms  a  part  of  the  boundary  between  Virginia  and  West  Vir- 
ginia, and  below  this  it  and  the  Big  Sandy  form  the  boundary  between 
West  Virginia  and  Kentucky. 

The  Tug  throughout  most  of  its  length  is  a  characteristic  mountain 
steream  formed  of  a  series  of  pools  separated  by  ripples. 

The  average  fall  per  mile  from  Pond  to  Warfleld,  a  distance  of  23.5 
miles,  is  1.9G  feet  per  mile,  and  from  Warfleld  to  Louisa,  a  distance  of 
35  miles,  1.72  feet  per  mile. 

The  object  of  the  improvement  has  been  to  facilitate  rafting  of  logs 
from  the  upper  portion  of  the  stream  and  its  branches,  to  provide  a 
low- water  push-boat  channel,  and  to  make  it  possible  for  light-draft 
steamboats  to  run  at  lower  stages  than  formerly  while  the  river  was  in 
an  unimproved  state. 
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The  work  done  has  been  that  of  clearing  the  channel  of  rocka,  snags, 
stumps,  etc.,  and  the  banks  of  overhanging  trees,  while  with  special 
reference  to  push-boat  Interests,  channels  have  been  cut  through  the 
ripples  or  shoals. 

The  Government  has  improved  this  river  from  its  mouth  at  Louisa  to 
Bailey's  Dam,  a  distance  of  100  miles. 

The  effect  of  the  work  done  from  year  to  year  has  been  to  extend  the 
time  during  which  steamboats  could  run,  and  the  result  has  been  very 
beneficial,  owing  to  the  fact  that  the  roads  in  the  section  of  country 
adjoining  the  stream  are  very  poor,  and  freighting  is  carried  on  almost 
entirely  by  water. 

The  improvement  of  the  stream  under  the  present  project  is  incapa- 
ble of  completion,  as  obstructions,  such  as  snags,  logs,  stumps,  etc., 
are  liable  to  occur  with  every  high  water,  and  an  annual  appropriation 
of  $2,500  is  needed  to  remove  them. 

For  details  of  work  done  during  the  past  fiscal  year,  attention  is 
invited  to  report  of  Assistant  Engineer  B.  F.  Thomas  herewith : 

APPROPRIATIONS. 


June  14,  1880 $2,500 

March  3, 1881 2,000 

August  2, 1882 5,000 

Julys,  1884 5,000 


September  19, 1890 $2,500 

July  13, 1892 2,500* 

August  17, 1894 2,500 


August  5,1886 3,750  \  Total 25,750 

Money  statement 

July  1, 1894,  balance  unexpended $36. 64 

Amount  appropriated  by  act  of  August  17,1894 2,500.00 

2,536.64 
June  30, 1895,  amount  expended  during  iiscal  year 1, 495. 14 

July  1,1895,  balance  unexpended 1,041.50 

July  1,1895,  outstanding  liabilities 81.08 

July  1, 1895,  balance  available -       960.42 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 1897      2, 500. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
f     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


REPORT  OF  MR.   B.   F.   THOMAS,   ASSISTANT  RNGINRRR. 

Louisa,  Ky.,  June  SO,  1895. 

Major:  The  report  upon  the  improvement  of  the  Tug  Fork  of  the  Big  Sandy 
River,  West  Virginia  and  Kentucky,  for  the  fiscal  year  ending  June  30,  1895,  is 
respectfully  submitted.  « 

The  work  was  begun  September  12,  1894,  and  was  placed  in  immediate  chnrge  of 
Fred.  McIIenry,  with  a  crew  of  14  men. 

The  river  was  very  low,  and  njuch  time  was  consumed  in  moving  the  boats,  but  as 
the  money  wjis  not  available  sooner  it  was  out  of  the  question  to  take  advantage  of 
the  good  water  earlier  in  the  season. 

The  lower  20-mile  section  of  this  fork  has  a  sand  bottom,  and  the  water  spreads 
over  it  in  such  manner  that  it  is  almost  impossible  t-o  maintain  a  permanent  chan- 
nel. Ten  or  fifteen  years  ago  there  were  several  shoals  in  this  part  of  the  river  and 
quite  a  little  fall  at  what  was  known  as  the  **  Falls  of  Tug;"  now,  however,  these 
shoals,  as  well  as  the  falls,  have  all  been  buried  out  of  sight  by  sand,  and  instead 
of  a  series  of  pools  and  rapids,  as  is  customary  on  rivers  of  this  character,  there  is 
now  a  regular  grade  from  the  mouth  for  a  distance  of  over  20  miles.  This  may  be 
attributed  to  two  causes:  First,  the  longer  tributaries  have  been  dammed  for  the 
purpose  of  getting  out  logs,  and  the  water  is  held  back  as  long  as  possible  and  then 
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it  is  all  released  at  once  to  make  a  tide  on  which  to  float  out  the  timber ;  the  increased 
velocity  tod  discharge  cuts  away  the  soft  banks  of  the  creeks  and  carries  the  mate- 
rial out  into  the  mam  stream  aud  deposits  it  wherever  a  hole  is  found.  The  other 
cause  is  the  clearing  up  of  the  land  adjacent  to  the  river,  allowing  the  banks  to 
wash  and  the  river  to  widen,  the  material  being  carried  into  the  stream.  Another 
cause  is*^ assigned,  and  by  many  believed  to  be  the  principal  one,  aud  that  is  that 
lowering  the  shoals  year  after  year  in  order  to  maintain  the  channel  through  them, 
the  water  has  been  drained  out  of  the  pools  and  a  more  regular  grade  established — 
that  is,  instead  of  having  all  the  fall  at  the  shoals  it  is  extended  to  the  pools  as  well. 

The  principal  work  done  during  the  past  year  is  as  below: 

A  large  rock  was  blasted  out  at  Mulberry  Bottom,  on  the  east  side  of  the  river, 
and  also  one  at  L.  Vinson's  on  the  opposite  side. 

Some  snags  in  this  region,  which  nad  become  troublesome  to  rafts,  were  also  taken 
out.  The  river  makes  a  very  short  bend  at  Lost  Creek,  10  miles  from  the  mouth,  and 
just  below  the  bend  there  is  a  large  led^e  of  rock,  which  for  years  has  been  quite  a 
difficult  thing  to  get  over  with  rafts,  as  it  stands  out  in  the  middle  of  the  river;  but 
there  were  so  many  places  requiring  attention  that  it  was  not  reduced  until  last 
season.  It  is  200  feet  long  and  8  leet  thick,  and  325  cubic  yards  was  taken  off  it. 
Jiist  below  this  ledge  a  small  island  was  removed  and  a  wall,  confining  the  channel, 
was  built;  it  is  150  feet  long,  with  base  of  8  feet. 

Just  above  the  falls  three  large  and  four  small  rocks  were  blasted  out,  and  some 
snags  above  that  point  were  removed. 

Copley  Shoal  was  cleaned  ont  and  some  rocks  at  that  point  were  blasted,  and  also 
some  at  Twisting  Shoal,  which  was  also  cleaned  out.  The  stone  removed  was  placed 
on  the  walls  that  had  been  built  some  years  ago,  and  this  is  the  case  throughout  the 
river,  i.  e.,  the  stone  removed  when  cleaning  the  shoals  or  blasted  from  the  river  is 
used  to  strengthen  the  walls.  ^ 

The  John  Smith  Shoal  was  cleaned  and  some  large  rocks  near  there  were  blasted, 
and  a  wall  200  feet  long  and  10  feet  base  was  built.  The  gravel  bar,  Just  below  the 
bend  at  this  point,  which  was  about  5  feet  high  was  taken  ont  to  a  depth  of  3  feet, 
about  325  cubic  yards  of  f^&velj  bowlders,  etc.,  being  removed. 

All  snags  interfering  with  navigation  between  Copley  and  John  Smith  Shoal  were 
taken  out.  Endicott  Shoal,  Whitt  Bar,  Calf  Creek  Shoal,  Turkey  Shoal,  Jennies 
Creek  Shoal,  Crums  Dam,  Silver  Creek,  Lick  Shoal,  Bull  Shoal,  Marrowbone,  and 
Buck  Creek  Shoal  were  all  cleaned  out  and  the  walls  repaired.  All  snags  forming 
obstructions  between  these  points  were  removed,  and  some  large  rocks  were  blasted 
out,  nine  being  removed  at  Calf  Creek  alone.  In  the  Jennies  Creek  bend  the  rooks 
were  removed  f^om  a  bar  which  has  formed  there,  and  the  gravel  was  loosened  up  so 
as  to  give  the  current  a  chance  to  remove  the  bar.  A  wall  200  feet  long,  with  9  feet 
base,  was  built  here,  and  12  large  rocks  were  blasted.  This  place  can  be  further 
improved  by  blasting  some  large  rocks  below  the  shoal.  Marrowbone  Shoal  had 
previously  been  improved  successfully,  but  an  island  had  formed  at  the  head  which 
caused  considerable  uneasiness  to  timber  men,  the  shoal  being  in  a  sharp  bend  where 
there  is  but  little  chance  to  dod^e  with  rafts.  This  island  was  removed,  and  the 
stone  taken  from  it  was  used  to  build  a  wall  200  feet  long  and  8  feet  base  as  a  pro- 
tection to  the  bank.  Some  more  work  is  required  here,  a  rock  containing  about 
700  yards  just  below  forming  an  obstruction  which  should  come  out  soon. 

At  Buck  Creek  Shoal  no  work  of  consequence  had  been  done  for  some  years,  and 
it  was  found  necessary  to  give  it  a  thorough  overhauling.  A  rock  containing  40 
yards  stood  2^  feet  above  low  water,  and  it  was  taken  out  and  walls  were  repaired 
and  800  feet  of  new  wall  was  put  in.  The  c4iute  was  straightened  considerably.  This 
place  is  at  Warfield,  34^  miids  above  the  mouth  of  the  river.  Wolf  Shoal  comes  in 
2  miles  farther  uji,  and  has  required  more  work  than  any  place  on  the  river.  It  is 
very  long  and  swift,  and  it  is  hard  to  make  the  walls  stand  or  keep  the  chute  open; 
the  shoal  may  be  thoroughly  cleaned  and  the  walls  repaired  one  season,  and  the 
next  season  will  And  that  the  ice  and  freshets  have  piled  rocks  and  gravel  in  the 
channel  and  carried  parts  of  the  walls  right  into  the  chutes.  Last  season  was  no 
exception,  75  cubic  yards  of  solid  rock  and  835  cubic  yards  of  loose  rock  and  gravel 
were  removed  at  this  point,  and  650  feet  of  new  wall  was  built,  and  all  the  old  walls 
were  repaired,  requiring  seven  days'  work.  Above  this  point  work  was  done  at 
Sand  Gut  Shoal,  Jim  Starr  Shallows,  Voces  Sluice.  John  Pasleys  Shoal,  Long  Branch 
Shoal,  Carter  Ripple,  Pigeon  Shoal,  Mount  Sterling  Shoal,  Coleman  Shoal,  Millers 
Creek,  Big  Creek,  Jim  Taylors  Shoal,  Alley  Island,  and  Buffalo  Shoal,  and  all  snags 
forming  obstructions  to  navigation  were  taken  out  between  these  points.  A  great 
number  of  solid  rocks  were  blasted  out,  the  walls  were  ri^paired,  and  the  chutes 
were  cleaned.  A  wall  125  feet  long  with  7  feet  base  was  built  at  Sand  Gut;  one 
600  feet  long  was  built  at  Long  Branch,  and  the  old  ones  were  repaired:  200  feet  of 
wall  was  put  in  at  Coleman  Shoal,  and  a  wall  was  built  at  Alley  Island  to  protect 
the  bank  on  the  east  side. 
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The  season  being  well  Advanced  and  the  water  too  low  to  move  boats  adyanta- 
g^eously  the  crew  turned  back  from  Baffalo  Shoal,  57  miles  above  the  mouth  of  tiie 
river  at  Louisa,  where  they  arrived  aud  were  discharged  December  8, 1894. 

The  balance  on  hand  will  be  expended  during  the  present  season  in  foither 
improvement  and  maintenance.  I  think  the  river  can  oe  kept  in  good  condition 
with  the  appropriation  of  $2,500  every  two  years,  as  heretofore  made,  if  continued. 

The  season's  work  sums  up  as  follows:  Snags  removed,  205;  trees  removed,  42; 
stumps  removed,  135;  solid  rock  removed,  1,218  cubic  yards;  loose  rock  removed, 
5,025  cubic  yards. 

Respectfully  submitted. 

B.  F.  Thomas,  Astistant  Engmeer, 

Maj.  D.  W.  Lock  WOOD, 

Corps  of  Engineers. 


Note. — Commercial  statistics  included  in  the  report  for  improving  Big  Sandy 
River,  West  Virginia  and  Kentucky. 


G  G  12. 

IMPROVEMENT  OF  GUYANDOTTE  RIVER,  VTEST  VIRGINIA.. 

The  Guyandotte  Kiver  rises  iu  the  southwestern  part  of  West  Vir- 
ginia^ and  flowing  in  a  northwesterly  direction  empties  into  the  Ohio 
12  miles  above  the  mouth  of  the  Big  Sandy  and  39  miles  below  the 
mouth  of  the  Great  Kanawha. 

The  project  for  the  improvement  was  adopted  in  1878,  and  contem- 
plated the  obtaining  of  a  clear  channel  with  a  width  of  30  feet  and  a 
least  depth  of  18  inches  during  five  months  of  the  year  by  the  removal 
of  rocks,  snags,  and  other  obstructions.  This  river  was  practically 
closed  before  work  was  commenced,  except  during  rises  of  considerable 
height. 

The  stream  was  once  improved  by  the  State  of  Virginia  by  the  con- 
struction of  six  locks  and  dams.  The  locks  were  constructed  of  timber, 
and,  as  a  matter  of  course,  after  a  time  the  charges  for  repairs  rendered 
necessary  by  the  natural  decay  of  the  wood  became  very  great,  and  a 
little  further  along  the  system  was  abandoned,  and  what  had  formerly 
constituted  a  useful  improvement  now  became  obstructions.  The  old 
locks  and  dams  were  carried  away  in  part  from  time  to  time  by  floods, 
so  that  when  the  first  report  on  this  river  was  made  by  Mt^j.  William 
E.  Merrill,  in  1875,  most  of  them  had  been  partially  washed  away,  bat 
the  ruins  of  one  still  constituted  the  worst  obstruction  on  the  river. 

There  are  two  milldams — Pecks,  7  miles  below  Logan,  and  Lamberts, 
19  miles  below  Pecks — that  still  constitute  serious  obstructions  to  navi- 
gation, and  have  been  rex>orted  to  the  Department  as  such.  The 
authority  for  their  construction  in  the  first  place  was  based  upon  a 
permit  from  the  circuit  court,  and  their  continuance  has  been  a  nuisance 
and  constant  damage  to  the  river  interests. 

The  work  in  previous  years  has  been  to  cut  passageways  through  the 
old  dams  where  required,  make  channels  through  the  shoals  for  posh 
boats,  and  remove  such  obstructions  as  rocks,  snags,  logs,  stamps,  etc., 
existing  in  the  channel  of  the  river  as  would  interfere  with  rafting  at 
ordinary  and  low  rafting  stages. 

The  stream  is  incapable  of  permanent  improvement,  as  the  obstruc- 
tions in  the  channel,  such  as  trees,  snags,  logs,  etc.,  are  liable  to  re-form. 
The  stream  up  to  I^ogan,  a  distance  of  81^  miles,  has  an  average  fall  of 
about  22  inches  to  the  mile. 
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No  work  was  done  in  1894,  owing  to  the  fact  that  when  the  appropria- 
tion became  available  the  water  was  so  low  that  the  boats  for  the  work- 
ing party  could  not  get  upstream. 

On  May  1, 1895,  a  party  was  sent  upstream  in  push  boats,  to  Logan, 
to  work  downstream  with  the  falling  water.  The  work  done  has  been 
with  a  view  to  improving  low-water  push -boat  navigation. 

For  details,  attention  is  invited  to  report  of  Assistant  Engineer  B.  F. 
Thomas,  herewith. 

APPROPRIATIOirS. 


June  18,  1878 $2,000 

March  3, 1879 1,000 

JuneU,  1880 2,000 

March  3, 1881 3,500 

Augu8t2,  1882 2,000 

Jaly5,1884* 2,000 


August  11,  1888 $2,000 

September  19, 1890 2,000 

July  13, 1892 2,000 

August  17, 1894 2,000 

Total 20,500 


Money  statement. 

July  1, 1894,  balance  unexpended $28.28 

Amount  appropriated  by  act  of  August  17,1894 2,000.00 

2, 028. 28 
58.47 


June  30, 1895,  amount  expended  during  fiscal  year 

July  1, 1895,  balance  unexpended 1, 969. 81 

July  1, 1895,  outstanding  liabilities 1,108.80 

July  1^  1895,  balance  available 


861.01 


(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1897      2, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


REPORT  OP  MR.  B.  F.  THOMAS,  ASSISTANT  ENGINEER. 

Louisa,  Ky.,  June  SOy  1896, 

Major:  The  report  upon  the  work  on  Guyandotte  River,  West  Virginia,  for  the 
fiscal  year  is  herewith  submitted. 

No  work  was  done  last,  season  on  account  of  the  extreme  low  water  at  the  time 
money  became  available. 

A  party  was  sent  out  the  1st  of  May,  and,  the  water  being  favorable  for  moving 
the  boats,  they  were  at  once  taken  to  Logan,  over  80  miles  up  the  river,  where  work 
was  commenced,  moving  downstream. 

A  good  piece  of  work  was  done  at  Long  Shoal,  and  at  Wolf  Shoal  a  wall  223  feet 
lonff  was  built  on  the  east  side;  it  is  4  feet  wide  and  2^  feet  high.  Another  wall 
98  ^  et  long,  4^  feet  wide,  and  2^  feet  hiffh  was  built  on  the  west  shore.  A  chute  81 
feet  wide  was  made  here,  and  the  push- Doat  chute  was  cleaned  out  nicely.  At  Hill 
Shoal,  on  the  east  side,  walls  125  feet  long,  and  on  the  west  side  500  feet  long,  were 
built,  and  a  chute  100  feet  wide  was  cleaned  out.  At  Muskrat  Shoal  480  feet  of  wall 
was  constructed  and  the  chute  widened  to  100  feet.  It  was  necessary  to  blast  some 
large  rocks  at  the  head  of  the  chute,  one  of  which  was  20  feet  long,  7  feet  wide,  and 
4^  feet  high.  An  old  milldam  was  also  partly  taken  out  at  this  point.  A  good  wall 
was  built  on  the  east  side  at  Green  Shoal.  At  Hamilton  Shoal  a  good  piece  of  work 
has  just  been  completed.  This  is  the  worst  shoal  on  the  river.  At  the  head  the 
channel  was  on  the  west  side,  but  crossed  over  to  the  east  side  on  its  course  through 
the  shoal.  It  has  now  been  straightened  and  widened,  and  goes  down  the  west  side 
all  the  way.  Tuis  necessitated  the  blasting  of  quite  a  number  of  large  rocks  which 
laid  on  a  bar  and  which  caused  the  channel  to  cross  over.  The  wall  at  this  shoal  is 
1,100  feet  long,  6  feet  wide,  and  3  feet  high,  and  the  chute  is  120  feet  wide.  Work 
has  also  been  done  at  Mud  River,  Witoher  Tumhole,  Big  Hart  Creek,  Toneys  farm, 
John  Justices,  Pecks  Dam,  Toneys  lower  farm,  Conleys,  Prices  Shoal,  Dingus  Shoal, 
King  Shoal,  Rocky  Bar,  John  Conleys,  Crawley  Shoal,  Big  Creek  Shoal,  Toney  Shal- 
lows, Low  Gap  Branch,  John  Lamberts,  Sand  Creek,  Buck  Lick,  Brumfields  Land- 
ing, Little  Ugly  Shoal,  and  between  these  points.    Work  will  be  continued  on  down 

*  Made  available  by  act  of  August  5,  1886. 
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the  river  until  fnnde  are  exbaosted,  and  it  is  believed  that  the  navigation  will  be 
greatly  benefited.  The  work  heretofore  done  has  been  a  great  help  to  all  naviga- 
tion interests,  and  steamboats,  which  were  not  known  up  there  before,  make  toler- 
ably long  seasons  now. 

No  arrangement  has  yet  been  made  as  to  the  removal  of  Pecks  Dam  and  Lamberts 
Dam.  The  latter  party  wants  $300  to  build  a  chute  through  his  dam.  The  recom- 
mendation heretofore  made  as  to  condemning  these  dams  is  renewed,  and  if  they 
were  out  of  the  river  it  would  add  greatly  to  its  value  for  all  purposes  of  navigation. 

The  timber  ontput  has  iLcreased  greatly  since  these  improvements  began,  until 
now  a  larger  amount  is  run  than  on  any  stream  of  its  size  in  this  section.  The  man- 
ner in  which  this  output  is  oared  for  at  the  mouth  of  the  river  has  been  a  source  of 
annoyance  to  steamboat  men  and  other  interests,  as  the  owners  of  a  boom  for  holding 
the  timber  allow  logs  to  jam  and  effectually  close  the  stream  to  everything  but  their 
own  property.  The  interests  of  other  navigation  have  also  increased  to  such  an 
extent  that  thev  can  no  longer  submit  to  these  delays,  and  while  the  timber  trade  is 
much  greater  than  all  other  interests  combined,  and  should  not  be  crippled  or  dis- 
couraged, yet  it  should  be  cared  for  like  it  is  in  the  Big  Sandy  River,  without  detri- 
ment to  other  interests.  If  the  owners  of  the  boom  can  not  handle  the  timber  without 
blockading  the  river,  it  should  beraft«d  above,  and  when  rafts  are  formed  into  fleets, 
near  the  mouth,  they  should  be  dropped  into  the  Ohio  at  once.  The  manner  in  which 
it  has  been  manased  the  past  season  is  a  clear  violation  of  sections  6  and  7  of  the 
river  and  harbor  bill  approved  September  19, 1890. 

The  work  so  far  done  oy  the  crew  is  as  follows : 

Snags  removed  (25.7  feet  long,  5.4  feet  girth) 52 

Trees  removed  (67.2  feet  long,  6.8  feet  girth) 17 

Stumps  removed 21 

Trees  topped 131 

Solid  rock  removed cnoic  yards..  393 

Loose  rock  removed do 2,670 

Appropriations  for  the  maintenance  and  continuing  the  improvement  should  be 
made  as  neretofore. 
Respectfully  submitted. 

B.  F.  Thomas,  AasUtani  Engineer. 
Miy.  D.  W.  Lock  WOOD, 

Corps  of  Engineers, 


Commei'oial  statistics  for  fiscal  year  ending  June  SO,  189o,  Guyandotte  JRiver,  WesiVirginia, 


Articles. 

1891. 

1892. 

Tone. 
12,500»; 
90,000 
1^300  , 

1893. 

1894. 

1805. 

CroAS-ties 

Tone. 

Tone. 
00.000 
120,940 
1.310 

Tt*ne. 
40,000 
100.000 
1,221 

Tom, 
35.000 

Timber               

00,000 
1,128 

210,000 

^iflcelbineoiiB.     .................................. 

2,400 

Total 

01,128 

103,800 

182,250 

141, 221 

247.400 

List  of  hoats  plying  on  Guyandotte  Kivcr,  J^'est  Virginia. 

Name  of  boat. 

CRaracter. 

Length. 

Feet. 
75 
103 

Breadttw 

Depth. 

Tonaaice. 

•T  T  TTiiHtler                      ...      .......... 

Side-whebl 

Feet. 
10 
14.8 

Feet. 
2.2 
2.5 

10l08 

Favorite     •        ....................... 

do 

4S.64 

G  G  13. 

IMPROVEMENT  OP  LITTLE   KANAWHA  RIVER,  WEST   VIRGINIA. 

The  Little  Kanawha  drains  the  central  portion  of  West  Virginia,  ris- 
ing in  Upshur  County.  Its  course  is  a  little  north  of  west  and  it  empties 
into  the  Ohio  at  Parkersburg;  its  total  length  is  abont  150  miles. 

The  Little  Kanawha  Navigation  Company  owns  and  operates  four 
locks  and  dams  on  this  river,  which  furnish  slack- water  navigation  from 
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the  Ohio  up  to  a  point  2  miles  above  the  village  of  Burning  Springs, 
where  the  United  States  lock  is  located,  but  the  service  of  this  system 
is  very  poor  owing  to  the  dilapidated  condition  of  both  locks  and  dams. 
Breaks  and  washouts  are  of  frequent  occurrence  during  high  water 
and  the  interruption  to  navigation  is  in  consequence  expensive  and 
harassing. 

The  present  project  for  the  improvement  of  this  river,  adopted  in  1876 
and  modified  in  1880,  contemplates  the  construction  of  a  lock  and  dam 
to  extend  slack-water  navigation  for  a  draft  of  4  feet  a  distance  of  12 
miles  above  the  point  reached  by  the  navigation  company  and  the 
improvement  of  the  natural  channel  of  the  upper  river  by  the  removal 
of  obstructions,  etc.,  for  a  distance  of  80  miles,  the  object  of  the  latter 
being  to  obtain  a  channel  of  a  minimum  width  of  40  feet  with  a  depth 
of  2  feet  for  at  least  four  months  in  each  year. 

The  lock  and  dam  for  extending  slack-water  navigation  above  the 
works  of  the  Little  Kanawha  Navigation  Company  are  completed,  the 
lock  having  been  opened  to  navigation  December  2, 1891.  This  gives, 
theoretically,  4-foot  navigation  to  and  a  little  above  the  mouth  of  the 
west  fork. 

During  the  extreme  low  water  of  the  summer  the  lower  miter  sUl  is 
frequently  out  of  water  owing  to  the  leaking  of  the  dams  of  the  Little 
Kanawha  Navigation  Company.  The  dam  at  Palestine,  9  miles  below 
Burning  Springs,  is  practically  bad,  so  that  at  times,  when  water  is 
running  over  the  crest  of  No.  5,  the  upper  surface  of  the  lower  miter 
sill  of  the  lock  will  be  out  of  water  fully  6  inches. 

No  work  on  the  general  improvement  of  the  river  has  been  done  since 
the  completion  of  the  lock  in  1891. 


APPROPRIATIONS. 


August  14, 1876 $7,300 

June  18,  1878 18,000 

March  3, 1879 18,000 

June  14,  1880 15,000 

March  3, 1881 40,000 

August  2, 1882 31,000 

Money  Htatement, 

July  1, 1894,  balance  unexpended 

June  30,  1895,  amount  expended  during  fiscal  year.. 


August  5,  1886 116,875 

August  11, 1888 25,000 

September  19, 1890 40,000 

Total 211,175 


$24.88 
1.60 


July  1,  1895, balance  unexpended... 
July  1,  1895,  outstanding  liabilities. 

July  1,  1895,  balance  available 


23.28 
13.07 


10.21 


Note 
etc, 


OTE.— For  commercial  statistics  and  list  of  boats  see  report  for  operating  and  care, 
,  Little  Kanawha  River,  West  Virginia. 
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OPERATING  AND  KEEPING  IN  REPAIR  THE  LOCK  ON  LITTLE  KANAWHA 
RIVER,  WEST  VIRGINIA. 

This  lock,  known  as  No.  6,  is  located  about  42  miles  from  the  mouth 
of  the  river  and  above  the  four  locks  and  dams  owned  and  operated 
by  the  Little  Kanawha  Navigation  Company.    It  was  opened  to  navi- 
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gation  December  2, 1891,  and  since  that  time,  with  the  exception  of  a 
few  days,  has  been  in  condition  to  be  operated  contiDuously. 

Owing  to  the  condition  of  the  locks  and  dams  of  the  Little  Kanawha 
Navigation  Company  the  navigation  of  the  river  is  intermittent,  being 
interrupted  on  the  one  hand  by  high  water,  which  preVente  the  locks 
beiug  used  when  the  depth  on  the  crests  of  the  dams  exceeds  5  feet, 
and  on  the  other  hand  by  low  water,  i.  e.,  insufficient  depth  on  the 
lower  miter  sills,  when  the  loss  from  leakage  through  the  dams  and 
evaporation  exceeds  the  natural  discharge  of  the  stream. 

The  dams  are  in  no  sense  tight,  and  this  is  illustrated  by  the  fact  that 
at  times  when  the  pool  above  the  United  States  dam  has  been  fuU  the 
lower  miter  sill  of  the  lock  has  been  exposed. 

During  the  past  year  a  new  timber  and  concrete  floor  was  put  in  the 
lock.  The  dam  was  repaired  by  replacing  sheeting  that  had  been  torn 
off  by  floating  timber  and  drift.  The  bank  about  abutment  was  pro- 
tected by  riprap  and  the  crib  above  the  lock  filled  with  stone. 

ALLOTBOENTS. 

1892 $1,500.00 

1893 4,426.65 

1894 8,837.97 

1895 3,491.03 

Total 13^255.65 

Detailed  ttatement  of  expmM*  ineurreA  in  preserving  and  maintaining  navigation  an  thai 
portion  of  the  Little  Kanawha  Biver,  Weei  Virginia,  imprwed  by  lock  and  dam  dnrm§ 
the  fiscal  year  ending  Jane  30, 1895. 


Month. 


July 

Angast.. .. 
September . 

October 

November . 
December.. 


1804. 


JanuAry . . 
February. 
March  — 

April 

May 

June 


1895. 


Total. 


SaUriea. 


$96.00 
490.00 


95.00 
95.00 
95.00 

95.00 
96.00 
96.00 
96.00 
95.00 
95.00 


1,440.00 


I    Cnrrent 
Labor  and  |  and  contin- 
material.  gent 

expenses. 


$57.15 

2,093.60 

180.94 


1.20 


2.282.89 


#16.40 


53.14 


17.66 


3.00 
33.30 


17.75 


141.21 


ToUO. 


#168.55 

2.583.60 
184.06 
96.00 
96.00 
95.00 

113.65 
95.60 
98.00 

128.30 
95.00 

112.75 


.13 


Commercial  statistics  ^for  fiscal  year  ending  June  SO,  1896,  IMile  Kanawha  River ^  Wttt 

Virginia. 


Articles. 

1890. 

189L 

1892. 

1893. 

1894. 

1895. 

Coal...... 

Tont. 

1.100 

8.540 

678 

24.500 

70,000 

27.650 

1,563 

6,084 

Tont. 
10.507 
28.677 

1,450 
26.964 
59.706 
48.812 

1.500 
13,575 

Tont. 

8.100 

20,486 

1,738 

10.050 

100,387 

92.200 

1.343 

6.000 

Tont. 
1,280 
18.7S0 
666 

8.470 
48.386 
68.500 
1.450 
4.600 

Tont. 
644 

8,552 

1.2;« 
22,113 
47.250 
21.923 

1.200! 

3.500  1 

Tont. 
700 
12.450 
1  060 

Lumber.. 

Oil 

Stares 

23  OJO 

Timber 

108.  UOO 
16  4211 

Ti«»,  raMr^'i 

Pasiienffen)                - 

1  110 

15.  400 

Total. .^ 

140,115 

190.668 

244.254 

137.072 

106.412 

17*.  3« 
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LUt  of  hoaU  plying  on  Little  Kanawha  Biver,  We$t  Virginia, 


Ksmeof  boat. 


CCMwrtln* 

Oneida 

W.A.HUton 

J.King(tow) 

D.  T.Watson  (tow). 

Mary  E.  (tow) 

LulaF.(tow) 


Cbaraoter. 


Stern-whael . 

....do 

....do 

...do 

.....do 

....do 

....do 


Length. 

Breadth. 

Depth. 

Feet. 

Feet. 

Feet. 

103 

18.2 

2.9 

104 

19.5 

4.2 

10ft 

22.5 

3.6 

90 

15 

3 

90 

17 

2.6 

86 

18.6 

3.6 

98.4 

15.1 

2.6 

Tonnage. 


76.78 
75.78 
67.54 
34.93 
80.45 
19.34 
37.16 


*  New  line. 

Beport  of  loekage$  on  JAUU  Kanawha  River,  Weet  Virginia^  for  the  fieeal  gear  ending 

June  SO,  1895, 

[Look  No.  5.J 

Dftysoperated 193 

Dm  iioepended 172 

Going  up : 

Steamboats 231 

Barges  and  flats 65 

liiscellaneons 46 

Going  down : 

Steamboato 230 

t       Barges  and  flats 71 

*       Rafts 1,068 

MisoellaneooB ». 61 

Total  crafts  and  flats  passing 1,772 

Total  number  lockages 1,617 

NoTK. — Suspension  of  navigation  on  one  hundred  and  twenty-eight  days  due  to 
lack  of  water  in  pools  of  the  Little  Kanawha  Navigation  Company,  and  on  forty-four 
days  on  account  of  ice  and  high  water. 


GG  15. 

PRELIMINARY  EXAMINATION  OF  THE  LOWER  PART  OF  THE  UCKING 
RIVER,  KENTUCKY,  FOR  AN  ICE  HARBOR,  INCLUDING  LOCK  AND  DAM, 
AT  A  POINT  ABOUT  3  MILES  FROM  ITS  MOUTH. 

[Printed  in  Houae  Bx.  Doo.  Ko.  60,  Fifty- third  Congrese,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  C,  December  i,  1894. 

Sib:  I  have  the  honor  to  submit  the  accompanyiD|(  copy  of  report 
dated  October  10, 1894,  by  Mty.  D.  W.  Lockwood.  Corps  of  Engineers, 
of  the  results  of  a  preliminary  examination  of  tne  lower  part  of  the 
Licking  Biver,  Kentucky,  ^^for  ice  harbor,  including  lock  and  dam,  at  a 
point  about  3  miles  from  mouth  of  Licking  Biver,^  made  to  comply  with 
provisions  of  the  river  and  harbor  act  of  August  17, 1894. 

It  is  the  opinion  of  Ms^or  Lockwood,  concurred  in  by  the  division 
engineer.  Col.  O.  M.  Poe,  Corps  of  Engineers,  and  by  this  office,  that 
the  lower  Licking  Biver  is  not  worthy  of  improvement  by  the  General 
(Government  for  the  purposes  of  an  ice  harbor. 
Very  respectfhlly,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.y  Chief  of  Engineers., 
Hon.  1).  S.  Lamont, 

Secretary  of  War. 
ENG  95 ^158 


2514      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

report  of  maj.  d.  w.  lockwood,  corps  of  engineers. 

United  States  Engineer  Office, 

Gincinnatiy  OhiOy  October  10^  1894. 

General  :  In  compliance  with  instructions  contained  in  Department 
letter  of  August  20, 1894, 1  have  the  honor  to  submit  a  report  of  a  pre- 
liminary examination  of  the  lower  part  of  the  Licking  Kiver  "for  ice 
harbor,  including  lock  and  dam,  at  a  point  about  3  miles  from  mouth  of 
ticking  Rtver,  Kentucky,"  called  for  in  river  and  harbor  act  of  August 
17,1894. 

It  is  assumed  that  the  lock  and  dam  are  to  be  considered  primarily  in 
connection  with  an  ice  harbor,  the  object  of  the  dam  being  to  break  the 
ice  coming  down  the  Licking. 

In  1872  Maj.  William  E.  Merrill  made  an  exhaustive  report  upon  the 
question  of  establishing  a  "harbor  of  refuge"  at  the  mouth  of  the 
Licking.  A  survey  was  also  made  about  this  time,  under  his  direction, 
extending  up  the  river  about  3  miles,  or  to  a  point  a  little  above  the 
location  of  the  lower  lock  of  the  old  system  started  by  the  State  of 
Kentucky  about  fifty  years  ago.  At  the  time  of  the  survey  the  rock 
bar  in  the  Ohio,  at  the  mouth  of  the  Licking,  would  not  permit  the 
entrance  of  a  boat  drawing  1  foot  of  water  at  low  water.  A  project 
for  deepening  the  entrance  to  give  a  draft  of  4  feet  is  now  being 
carried  out  as  appropriations  are  made  from  year  to  year,  the  estimated 
cost  of  same  being  $95,037.  When  this  work  shall  have  been  com- 
pleted there  will  be  4  feet  depth  of  water  in  the  Licking  at  low  water 
from  its  mouth  in  the  Ohio  to  a  point  5,500  feet  above,  or  a  little  over 
1  mile  in  extent.  It  would  appear  from  the  foregoing  that  should  a 
lock  and  dam  be  built  in  the  lower  river  the  proper  location  for  it  would 
be  near  the  head  of  the  4-foot  stretch,  and  that  the  lower  miter  sill 
should  be  4  feet  below  low  water  in  the  Ohio.  If  a  lock  and  dam  were 
located  about  3  miles  from  the  mouth  of  the  river,  with  the  lower  miter 
sill  of  the  lock  4  feet  below  low  water  in  the  Ohio,  then  it  would  be 
necessary  to  excavate  an  entrance  about  If  miles  long  to  carry  4  feet 
to  it,  and  a  part  of  this  would  be  through  rock.  The  location  of  the 
lower  lock,  adopted  by  the  State  engineers  in  1836,  can  not  be  taken 
as  a  guide  at  the  present  time.    That  lock  was  at  the  3-mile  ripple. 

In  his  report,  dated  September  15, 1836,  Mr.  Sylvester  Welch,  chief 
State  engineer  of  Kentucky,  states:  "There  has  been  no  timeauring 
the  present  season  when  the  river  has  been  down  to  what  is  called  low 
water."  Still  the  locations  of  the  locks  had  been  determined  on,  and 
detailed  estimates  submitted  of  cost,  providing  for  a  6- foot  navigation. 
Mr.  Welch,  in  the  report  referred  to  above,  states :  "The  depth  of  water 
in  all  cases  is  supposed  to  be  6  feet;"  and  yet,  to  obtain  that  depth 
from  the  Ohio  to  a  point  3  miles  up  the  Licking,  he  estimated  the  cost  at 
$15,000,  while  the  latest  estimate  for  obtaining  a  4-foot  channel  from  the 
Ohio  to  a  point  5,500  feet  up  the  Licking  is,  as  already  stated,  $95,037. 
It  seems  more  than  probable  that  had  the  survey  upon  which  Mr.  Welch 
based  his  estimates  and  made  his  locations  of  sites  been  made  at  low 
water  in  the  Ohio  the  history  of  the  improvement  of  the  Licking  River 
by  the  State  of  Kentucky  might  have  been  different  from  what  it  is. 
The  improvement  of  the  Licking  River  was  stopped  in  1842,  after  an 
expenditure  of  $372,520. 

The  lock  which  the  State  started  to  build  at  3-mile  ripple  was  to  have 
a  lift  of  17/5  feet^  and  this  was  to  ^ve  6  feet  of  water  to  the  seooad 
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lock,  which  was  located  3  miles  above,  or  6  miles  from  the  mouth.  In 
his  report  of  1872  Colonel  Merrill  stated  that  the  lift  for  locks  on  the 
Licking  should  be  about  10  feet,  but  if  a  lift  of  15  feet  even  be  taken 
for  the  first  lock  the  length  of  the  pool  would  be  less  than  3  miles,  and 
as  the  clause  in  the  river  and  harbor  bill  calling  for  an  examination 
mentions  but  the  one  lock  and  dam,  it  can  readily  be  seen  that  the  cost 
per  mile  of  slack  water  would  be  excessive  if  but  the  one  were  contem- 
.  plated.  A  lock  and  dam,  located  as  it  should  be  located,  about  5,500 
feet  above  the  mouth,  would  seriously  interfere  with  the  use  of  that 
part  of  the  river  below  it  as  an  ice  harbor,  for  the  reason  that,  first  of 
all,  it  would  materially  diminish  the  area  of  readily  accessible  river, 
and  in  the  second  place,  with  every  small  rise  in  the  Licking,  the  Ohio 
being  at  a  low  stage,  the  current  for  some  distance  below  the  dam 
would  be  too  great  for  mooring  boats  with  safety.  It  would  then  mate- 
rially decrease  the  value  of  the  area  between  the  dam  and  the  mouth 
of  the  river  for  storing  boats  out  of  commission  and  those  loaded  with 
coal  for  the  Cincinnati,  Covington,  and  Newport  markets,  and  these 
would  be  the  only  boats  that,  under  ordinary  circumstances,  will  occupy 
this  stretch  of  river  when  the  channel  through  the  bar  at  the  mouth  is 
completed. 

The  pool  above  the  dam  would  be  of  little,  if  any,  use  as  an  ice 
harbor,  for  the  reason  that  an  ice  harbor,  to  oe  of  service,  must  be 
readily  accessible,  and  this  area  could  only  be  reached  by  the  compara- 
tively slow  process  of  locking,  and  in  the  meantime  the  pool  would 
probably  be  frozen  over,  there  being  less  current  in  it  than  in  other  parts 
of  the  river;  in  all  probability  it  would  be  frozen  up  solidly  some  time 
before  the  Ohio  was  closed.  Again,  should  the  pool  be  frozen  over  and 
a  rise  come  in  the  Licking,  ice,  boats,  and  everything  in  it  might,  and 
probably  would,  go  over  the  dam  and  out  of  the  river  together.  For 
several  mouths  in  nearly  every  year  the  discharge  of  the  Licking 
would,  at  the  most,  barely  keep  the  pool  above  the  dam  full.  There 
would  be  some  leakage  through  the  dam  and  about  the  wickets  of  the 
lock,  and,  besides,  the  surface  of  the  water  being  much  increased  by 
the  dam,  the  loss  from  evaporation  would  be  great.  In  consequence 
the  pool  would  be  practically  stagnant  and  at  the  same  time  the 
receptacle  of  sewage,  etc.,  from  the  two  cities  of  Covington  and  New- 
I)ort  within  certain  limits.  The  liquid  refrise  from  two  large  distilleries 
and  that  from  a  large  gas  works  and  two  abattoirs,  which  is  now 
discharged  into  the  Licking,  would  go  into  the  first  pool.  The  effect 
of  all  this  would  be  but  detrimental  to  the  health  of  people  living  near 
the  river. 

The  Licking  is  a  small  river  with  a  steep  slope,  and  the  ice  that  comes 
out  of  it  is  broken  up  and  in  comparatively  small  masses  or  cakes^  so 
that  the  dam,  with  its  varying  fall,  due  to  more  or  less  backwater  from 
the  Ohio,  is  not  a  necessity,  and  ice  breakers  properly  placed  could 
doubtless  answer  the  purpose  of  breaking  the  ice  better  than  a  danu 
As  a  means  of  avoiding,  or  lessening,  at  least,  the  danger  from  run  outs, 
ice,  drift,  etc.,  in  the  Licking,  Mtyor  Merrill,  in  his  report  of  March  21, 
lST2j  discussed  at  length  the  subject  of  securing  protection  for  boats, 
etc.,  by  excavating  a  harbor  in  the  right  bank  near  the  mouth,  but  did 
not  recommend  this  plan  on  account  of  the  great  cost  of  obtaining  even 
a  limited  protected  area  and  maintaining  it  afterwards. 

In  the  winter  of  1876-77  the  Ohio  was  frozen  over,  and  the  damage 
done  to  floating  craft  at  Cincinnati  when  the  ice  commenced  moving 
W^s  $276,645,  T 
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Under  date  of  December  28,  1877,  Major  Merrill  made  a  report  in 
accordance  with  aresolation  which  passed  the  House  of  Eepresentatives 
March  2, 1877,  and  which  read  as  follows: 

''  Resolved,  That  the  Secretary  of  War  be  requested  to  report  to  Congress  on  the  best 
methods,  by  harbors  of  refose  or  otherwise,  of  protecting  the  river  cooimerce  at  Cin- 
cinnati from  floes  of  ice  in  the  Ohio/' 

The  Licking  River  itself  is  much  used  as  a  harbor  of  refuge,  but  it  is  considered  a 
hazardous  one,  as  this  stream  is  subject  to  rapid  rises  that  make  it  unsafe  even  in 
summer.  In  obedience  to  the  act  of  Congress  approved  March  3,  1871, 1  made  asnr- 
vey  of  the  mouth  of  the  Licking  as  a  harbor  of  refuge,  and  my  report  wa»  printed 
in  £x.  Doc.  No.  262»  House  of  Representatives,  Forty-second  Congress,  second  session. 
It  was  also  reprinted  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1872,  pa^ 
420-425,  and  I  would  refer  to  these  documents  for  further  information,  merel  v  statmg 
that  the  largest  lateral  harbor  that  could  well  be  made  near  the  mouth  of  the  libk* 
ing  was  estimated  to  give  an  available  area  of  9.8  acres,  and  that  its  least  cost  wm 
estimated  at  $741,000,  of  whieh  $167,000  was  the  cost  of  excavating  a  chaonel  throngli 
the  wide  rock  bar  that  now  obstructs  the  mouth  of  this  river. 

In  the  report  of  December  28, 1877,  M^or  Merrill  estimateB  that  an 
area  of  65  acres  would  be  required  to  shelter  the  winter  commerce  of 
Cincinnati. 

Under  dater  of  January  4, 1879,  a  Board  of  Officers  of  the  Corps  of 
Engineers,  convened  by  Special  Orders,  No.  82,  Headquarters,  Corps  of 
Engineers,  July  26, 1878,  submitted  a  report  to  the  Chief  of  IBngineers 
on  the  subject  of  protecting  the  commerce  of  Cincinnati  from  floes  of 
ice  in  the  Ohio  Biver.  The  Licking  Biver  does  not  appear  to  have  been 
considered. 

In  my  opinion  the  lower  Licking  is  not  worthy  of  improvement  by  the 
General  Government  for  an  ice  harbor,  for  the  following  reasons: 

First  The  average  slope  of  the  river  for  the  first  51  miles  is  19  inches 
per  mi]e,  so  that  run  outs  tcom  it  are  dangerous  at  all  times,  and  espe- 
cially so  when  accompanied  by  ice. 

Second.  Insufficient  area  at  lower  stages,  when  ice  is  forming,  for 
mooring  boats. 

Third.  The  above  objection  holds  good  with  the  entrance  deepened  to 
4  feet  at  low  water.  This  entrance,  while  sufficient  for  ordinary  com- 
mercial requirements,  would  hardly  answer  in  cases  where  large  fleets 
of  boats  were  to  be  taken  through  in  a  hurry,  and  under  the  conditi<ms 
that  exist  just  preceding  the  closing  of  the  Ohio  by  ice. 

Fourth.  An  artificial  harbor  excavated  in  the  bank  would  be  exces- 
sively expensive  for  the  area  obtained,  would  involve  an  annual  expense 
fbr  maintenance,  and,  if  so  located  as  to  be  out  of  the  current  of  the 
Licking,  would  freeze  over  before  the  Ohio  was  closed  by  ice. 

Fifth.  A  lock  and  dam  at  a  point  about  3  miles  from  the  Ohio  couM 
only  be  reached  by  excavating  the  lower  entrance  for  a  distance  of 
about  If  miles,  part  of  this  distance  through  rock.  The  cost  per  mile 
of  slack  water  secured  would  be  excessive,  while  the  advanti^es  gained 
in  a  commercial  way  would  be  slight.  The  proper  location  for  .commer- 
cial purposes  would  be  at  a  point  about  5,500  feet  from  the  Ohio,  and 
this  would  interfere  materiidly  with  the  use  of  the  river  below  it  fof 
refuge.  The  breaking  up  of  the  ice  can  be  secured  by  cbe^H^r  cpnatm^ 
tions,  such  as  stone  ice  breakers  or  piers. 

In  conclnsioii,  I  would  state  thajt  some  boats  are  annoally  laid  up  i^ 
the  Licking,  but  they  are  taken  in  at  favorable  times.  Boats  in  oonib 
mission  will  not  seek  an  ice  harbor  until  compelled  to,  and  an  ice  har 
bor,  to  be  of  any  use,  must  be  readily  accessible  up  to  the  time  that 
the  Ohio  is  closed.  I  am  of  the  opinion,  fr^om  the  past  histcnry  of  this 
matter,  that  the  Licking  mi^ht  be  difficult  to  reach  at  SBch  Unjofig, 
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Tbere  is  always  daBger  to  be  apprehended  of  a  ran  oat  in  the  Licking, 
not  only  to  boats  in  it,  bat  even  to  boats  in  the  Ohio. 
Very  reigfpectfidly,  your  obedient  servant, 

D.  W.  LOOKWOOD, 

Major  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  EngineerSj  U.  8.  A. 

(Throngh  Col.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer, 
Northwest  Division.) 

[Tint  indorsement  ] 

U.  8.  Engineer  Oppiob, 
Detroit,  Mich.,  October  16, 1894. 
Eespectfally  forwarded  to  the  oflBce  of  the  Chief  of  Engineers. 
For  the  reasons  assigned  herein  by  Major  Lock  wood,  I  concar  in  his 
conc]asion  that  the  lower  Licking  is  not  worthy  of  improvement  by  the 
General  Government  for  the  purposes  of  an  ice  harbor. 

O.  M.  POB, 
Colonel,  Corps  of  Engineers,  etc, 
Division  Engineer,  Northwest  Division. 


GGi6. 


PRELIMINARY  EXAMINATION  OF  GUYANDOTTE  RIVER,  WEST  VIRGINU, 
WITH  A  VIEW  OF  IMPROVEMENT  BY  LOCKS  AND  DAMS. 

[Printed  in  House  Ex.  Doc.  No.  39,  Fifty-third  Congrau.  third  se«aion.] 

Office  of  the  Chief  of  Enginees, 

United  States  Army, 
Washington,  D.  C,  December  1, 1894. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report 
dated  November  8, 1894,  by  Mjy.  D.  W.  Lockwood,  Corps  of  Engineers, 
giving  results  of  preliminary  examination  of  Guyandotte  River,  West 
Virginia,  "with  a  view  of  improvement  by  locks  and  dams,"  as  pro- 
vided for  by  river  and  harbor  act  of  August  17, 1894. 

Major  Lockwood  reports  that,  since  1878,  more  or  less  work  has  been 
done  on  the  Guyandotte  in  the  way  of  improving  navigation  for  push 
boats  and  running  out  logs,  but  that  in  his  opinion  the  river  is  not 
worthy  of  improvement  by  the  General  Government  in  the  manner 
indicated  in  the  act.  Col.  O.  M.  Poe,  Corps  of  Engineer,  the  division 
engineer,  also  reports  the  Guyandotte  Eiver  as  not  worthy  of  improve- 
ment by  locks  and  dams,  and  this  conclusion  is  concurred  in  by  this 
office. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.,  Chief  of  Engineers. 

Hon.  D.  S.  Lamont, 

Secretary  of  War. 
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report  op  maj.  d.  w.  lockwood,  corps  op  engineers. 

United  States  Engineer 'Oppice, 

Cincinnati^  OhiOy  November  8, 1894. 

General:  In  compliance  with  instnictioDS  contained  in  Department 
letter  of  August  20, 1894, 1  have  the  honor  to  submit  the  following 
report  of  a  preliminary  examination  of  "  Guyandotte  Eiver,  West  Vir- 
ginia, with  a  view  of  improvement  by  locks  and  dams." 

A  preliminary  examination  of  this  river,  from  its  mouth  to  Logan 
Court  House,  a  distance  of  81}  miles,  was  made  under  the  direction  of 
M%j.  William  E.  Merrill,  Corps  of  Engineers,  in  compliance  with  require- 
ments of  river  and  harber  act  approved  June  23, 1874,  and  the  report 
thereof  published  in  Annual  Report  of  the  Chief  of  Engineers,  United 
States  Army,  for  1875,  commencing  on  page  747. 

This  preliminary  report  was  acGomi)anied  by  maps  of  the  stream,  as 
well  as  a  profile,  and  contained  estimates  of  cost  of  carrying  slack  water 
to  the  coal  deposits  about  Logan  Court  House. 

Since  1878  more  or  less  work  has  been  done  on  the  Guyandotte  in  the 
way  of  improving  navigation  for  push  boats  and  running  out  logs.  I 
understand  that  but  one  steamboat  has  ever  made  a  trip  to  Logan  Court 
House,  and  as  the  construction  of  the  Norfolk  and  Western  Railroad 
has  rendered  it  easier  and  more  expeditious  to  deliver  freight  to  points 
on  the  river  by  comparatively  short  hauls  from  the  railroad  than  by  the 
old  method  of  pushboatiug  from  the  Ohio,  it  would  appear  that  any 
further  improvement  of  the  natural  river  should  be  in  the  timbcx 
interests. 

Prior  to  the  war  a  company,  acting  under  a  charter  from  the  State  of 
Virginia,  constructed  six  locks  and  dams  in  this  river,  canying  slack 
water  from  the  Ohio  River  to  above  the  '^Falls''  of  the  Guyandotte,  the 
upper  lock  being  30  miles  from  the  Ohio.  These  locks  and  dams  were 
of  timber  cribbing,  roughly  constructed,  and  the  system  had  hardly 
been  in  operation  four  years  when  it  failed,  and  the  dams  then  became 
the  worst  obstructions  to  navigation  on  the  river.  These  old  dams, 
however,  had  about  disappeared  when  the  IlDited  States  commenced 
work  in  1878,  from  natural  decay  of  the  material  -of  which  they  were 
built,  floods,  and  the  efforts  of  people  interested  in  the  navigation  of 
the  river. 

The  general  features  of  the  stream  are  as  follows:  The  difference  of 
elevation  between  low  water  at  its  mouth  and  at  Logan  Court  House, 
81^  miles,  is  147.76  feet,  or  an  average  of  nearly  22  inches  x>er  mile. 
For  the  lower  30  miles,  or  to  the  falls,  the  bottom  is  sandy,  with  a  very 
regular  slope;  but  above  that  point  the  usual  conditions  found  in 
streams  of  steep  slope  exist,  1.  e.,  alternate  pools  and  shoals.  Above 
Logan  Court  House  for  a  distance  of  about  25  miles  the  bed  of  the 
stream  is  widened  out  in  places,  and  islands  interfere  with  the  running 
of  logs,  the  tendency  of  the  existence  of  the  islands  being  toward  the 
formation  of  jams  in  the  chutes,  while  at  certain  stages  logs  pile  up  on 
the  islands  themselves.  The  upper  stretch,  covering  13  miles  ftom  the 
forks  downstream,  is  a  typical  mountain  river,  with  a  very  steep  slope, 
in  some  cases  this  being  over  25  feet  to  the  mile,  with  rock  bars  and 
detached  bowlders  in  the  bends,  making  it  difQcult  to  run  out  logs 
except  on  tides  of  10  feet  or  over,  when  large  numbers  of  logs  are  sore 
to  pile  up  on  the  islands  below. 

The  banks  in  the  lower  portion  of  the  river  are  of  material  easily 
washed,  and  as  they  are  cleared  of  timber,  etc.,  will  become  more 
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unstable.  The  country  bordering  on  the  stream  is  not  adapted  to 
agriculture,  although  it  is  stated  that  stock  raising  may  develop  into 
quite  an  important  interest.  Commencing  at  Upper  Two  Mile,  28 
miles  from  the  Ohio,  and  extending  to  Logan  Court  House,  there  are 
continuous  veins  of  bituminous  coal,  but  containing  shale  and  partings 
in  many  cases,  which,  as  a  matter  of  course,  lessen  their  commercial 
value.  It  would  seem  to  me  that  if  these  coal  veins  are  as  valuable 
as  they  are  claimed  to  be,  they  would  have  been  more  fully  devel- 
oped before  this.  It  is  also  claimed  that  "nodular,  or 'kidney^  iron 
ore  is  found  scattered  over  all  the  valley,  and  occasionally  in  place.'^ 
The  river  runs  through  a  country  abounding  in  valuable  timber — this 
is  beyond  a  question ;  but  the  difficulties  encountered  in  rafting  or  in 
running  loose  logs  are  such  that  nothing  like  the  full  output  the 
region  is  capable  of  has  ever  been  reached.  The  rock  bars  in  the 
upper  part  of  the  river  will  have  to  be  smoothed  off,  the  large  bowlders 
in  the  bends  blasted  down,  the  various  mill  and  other  dams  owned  by 
private  parties  will  have  to  be  removed,  and  some  arrangements,  like 
shear  booms,  put  in  place  at  the  heads  of  islands  before  logs  can  be  run 
out  profitably.  The,  great  risk  now  is  the  probability  of  logs  being 
hung  up  and  left  out  of  water  during  the  succeeding  summer,  and  their 
consequent  deterioration  in  value. 

In  my  opinion  the  river  is  not  worthy  of  improvement  by  the  Gen- 
eral Government  in  the  manner  indicated  in  the  act,  i.  e.,  by  locks 
and  dams,  for  the  following  reasons:  (1)  The  present  and  prospective 
demands  of  the  probable  commerce  of  the  locality  do  not,  in  my  opinion, 
warrant  the  expenditure  of  so  large  a  sum  as  would  be  required  to 
carry  slack  water  to  the  vicinity  of  Logan  Court  House,  a  distance  of 
81 J  miles;  the  difference  of  level  to  be  overcome  in  this  distance  being 
147  feet,  at  least  10,  but  more  probably  12,  locks  and  dams  would  be 
required ;  this  would  carry  slack  water  well  into  the  coal  region.  Slack 
water  to  Logan  Court  House  would  be  of  no  material  advantage  to  the 
lumber  interests,  as  the  great  natural  obstructions  to  running  rafts  of 
loose  logs  are  above  this  point — first,  among  the  islands^  and  then  in 
what  may  be  termed  the  "  rapids,''  the  stretch  of  13  miles  from  the 
forks  down.  (2)  The  stream  itself  is  not  well  adapted  for  improvement 
by  locks  and  dams.  In  his  report  to  Maj.  William  E.  Merrfll,  Corps  of 
Engineers,  in  1875,  Assistant  Engineer  A.  L.  Cox  states  that,  in  his 
opinion,  the  discharge  would  never  fall  below  20  cubic  feet  per  second 
during  the  low- water  season;  but  as  he  estimates  that  the  clearing  of 
the  timber  from  the  banks  and  the  country  about  the  river  would  raise 
the  flood  line  10  to  15  feet  above  what  it  then  was,  it  is  more  than  likely 
that  the  low- water  discharge  would  be  materially  decreased  from  the 
same  cause. 

Taking  the  low- water  discharge  at  20  cubic  feet  per  second,  it  must 
be  borne  in  mind  that  the  dams  would  increase  by  tenfold  the  area 
for  evaporation,  and  this  increased  loss  from  this  source,  together  with 
the  leakage  through  the  dams  and  wickets,  would  give  a  considerable 
period  during  each  year  when  the  system  would  fail  from  lack  of  water. 
Mr.  Cox  recommended,  in  order  to  obtain  sufficient  spill  for  the  dams, 
that  locks  be  set  into  the  banks ;  this  would  make  awkward  approaches, 
and  necessitate  the  dredging  of  the  lower  entrances  after  each  high 
water,  thus  adding  to  cost  of  maintenance.  Mr.  Cox,  in  his  report,  also 
states:  ^^The  first  lock  will,  as  seen  upon  map  and  profile,  stand  upon 
the  bank  of  the  Ohio  River.''  The  reason  for  this  is  manifest — there  is 
no  navigable  water  in  the  Guyandotte  near  its  mouth  at  low  water,  and^ 
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on  tbe  other  hand,  it  is  some  distance  to  navigable  water  in  the  Ohio  at 
such  times. 

Very  respectfhlly,  your  obedient  serrant 

D.  W.  LocinrooD, 
Major  of  Engineen. 
Brig.  Gen,  Thomas  L.  Caset, 

Chief  of  EngineerSjU.  S.  A. 
(Through  Gol.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer, 
Korthwest  Division.) 

'  [Fint  indonement.] 

U.  S.  ENOI19EEB  Office, 
Detroity  Mich.y  November  12,  1894. 
Besi>ectfully  forwarded  to  the  office  of  the  Chief  of  Engineers. 
I  concur  with  Maj.  D.  W.  Lockwood,  Corps  of  Engineers,  that  Oayan- 
dotte  Biver,  West  Virginia,  is  not  worthy  of  improvement  by  locks  and 
dams. 

O.  M.  POE, 
OoUmely  Corp$  of  Engineergy  ete^ 
DMsion  Engineer y  Northwest  DirMoa. 


G  Q  17. 


PRELIMINARY  EXAMINATION  OF  LITTLE  KANAWHA  RIVER,  WEST  VIR- 
GINIA, WITH  A  VIEW  OF  IMPROVEMENT  BY  LOCKS  AND  DAMS. 

[Printed  in  House  Ex.  Doc.  No.  08,  Fifty-third  Congrew,  third  temion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  December  8, 1894. 
Sir:  The  river  and  harbor  act  of  August  17, 1894,  provides,  in  sec- 
tion 10,  for  a  prelimiuary  examination  of  Little  Kanawha  Biver,  West; 
Virginia,  <^  with  a  view  of  improvement  by  locks  and  dams,  including  am 
estimate  of  the  probable  cost  to  the  Government  of  each  lock  and  daim 
now  in  existence  on  said  river  and  not  owned  by  the  Governments.^ 

The  duty  of  making  this  examination  was  assigned  to  Maj..]K  W.. 
Lockwood,  Corps  of  Engineers,  and  I  have  now  the  honor  to  sataftit. 
the  accompanying  copy  of  his  report  of  December  1, 1894,  on  theosoliject.. 
It  is  his  opinion,  concurred  in  by  the  division  engineer,  CoLO.  H.. 
Poe,  Corps  of  Engineers,  and  by  this  office,  that  the  river  is  not  worthy 
of  improvement  by  the  General  Government  in  the  manner.  iDdieated". 
in  the  act. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Oaset, 
Brig.  Oen.y  Chief  qf  Engineere.. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 

report  of  maj.  d.  w.  lookwood,  corps  of  rnginbrrs.. 

United  States  Engineer  Opfiob, 

Cincinnati,  Ohio,  Deeember  1, 1894.. 
General  :  In  compliance  with  Department  letter  of  August  20, 1894^, 
I  have  the  lionor  to  submit  the  following  report  of  a  preliminary  exami- 
nation called  for  in  river  and  harbor  act  of  AugU9t.17y.1894,  of  <*Littla^ 
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Kanawlia  River,  West  Virginia,  with  a  view  of  improvement  by  lockg 
and  dams,  including  an  estimate  of  the  probable  cost  to  the  Govern- 
ment of  each  lock  and  dam  now  in  existence  on  said  river  and  not 
owned  by  the  Government." 

This  river  was  originally  surveyed  in  1838  under  the  direction  of  Mr. 
M.  Orozet,  principal  engineer  of  the  Board  of  Public  Works,  State  of 
Virginia.  Its  headwaters  are  very  near  those  of  the  Buckhannon 
Eiver,  a  branch  of  the  Tygarts  Valley  Eiver,  which  is  itself  a  branch 
of  the  Monongahela,  and  also  near  those  of  Elk  Biver,  a  branch  of  the 
Great  Kanawha.  Its  general  course  is  northwest,  through  Braxton, 
Gilmer,  Calhoun,  Wirt,  and  Wood  counties  to  the  Ohio  Eiver  at  Par- 
kersburg;  it  is  very  crooked  and  abounding  in  sharp  turns,  especially 
in  Calhoun  and  Wirt  counties,  where,  in  a  direct  distance  of  24  miles, 
it  is  63  by  the  river. 

The  country  through  which  the  river  runs  is  extremely  rough,  with 
hills  throughout  its  entire  length.  Above  Burning  Springs  the  river 
bottoms  are  seldom  more  than  a  few  hundred  feet  wide,  and  the  country 
is  thinly  settled.  About  1867  the  Little  Kanawha  Navigation  Com- 
pany, under  authority  granted  by  certain  acts  of  the  legislature  of  the 
State  of  West  Virginia,  the  first  of  which  was  passed  February  4, 1863, 
commenced  the  improvement  of  the  lower  part  of  the  Little  Kanawha, 
by  locks  and  dams.  This  improvement,  after  many  delays,  was  ulti- 
mately completed  to  carry  slack  water  to  a  point  about  40  miles  above^ 
Parkersburg.  In  1874  a  survey  of  the  river  was  made  under  the  direc- 
tion of  Maj.  William  E.  Merrill,  Corps  of  Engineers,  by  Mr.  E.  J.  Carpen- 
ter, assistant  engineer,  the  report  of  which  was  printed  in  the  report  of 
the  Chief  of  Engineers,  United  States  Army,  for  1875,  commencing  on 
page  740.  Mr.  Carpenter  gives  the  dimensions  of  the  locks  built  by  the 
navigation  company  as  follows:  Length,  143  feet;  width,  23  feet.  At 
present  these  locks  are  being  operated  by  the  navigation  company 
when  the  stage  of  water  will  permit. 

The  river  and  harbor  act  of  June  14,  1880,  specifically  provided  for 
an  additional  lock  and  dam,  to  be  built  by  the  United  States  near  the 
head  of  slack  water  of  the  navigation  company's  system,  but  owing  to 
the  small  appropriations  made  by  Congress  the  lock  was  not  opened 
for  navigation  until  December  2,  1891.  The  present  head  of  slack 
water  is  near  the  mouth  of  the  West  Fork.  At  various  times  since 
and  including  1877  work  has  been  done  in  this  river  with  a  view  to 
improving  rafting  facilities  and  push-boat  navigation,  such  as  the 
removal  of  large  rocks  in  bends  and  on  shoals,  the  construction  of  brush 
and  stone  dams  to  close  chutes,  and  the  putting  in  of  inclines  at  the 
milldams  where  formerly  a  rise  of  8  feet  was  necessary  to  get  boats 
and  rafts  over.  The  principal  output  of  the  region  through  which  the 
Little  Kanawha  runs  that  can  be  brought  out  by  the  river  at  present  is 
timber,  and  large  quantities  of  this,  in  the  shape  of  logs,  railroad  ties, 
and  staves,  are  brought  out  each  year  when  there  are  suitable  tides. 
Bafting  is  difficult  on  account  of  the  river  being  narrow  and  crooked, 
with  sharp  bends;  but  for  all  that,  with  the  booms  in  the  pool  above 
the  United  States  lock,  the  loss  is  not  serious.  At  Burning  Springs  a 
20-inch  vein  of  coal  is  found,  and  this  has  been  worked  to  some  extent. 
Three  miles  above  Glenville  (and  106  miles  above  Parkersburg)  a  vein 
of  coal  from  5  to  7  feet  thick  is  found,  located  some  distance  above  the 
river  bed. 

There  seems  to  be  but  little  doubt  that  there  are  valuable  deposits  of 
coal  on  the  upper  river,  but  it  is  questionable  whether  a  route  to  mar- 
ket, via  the  Little  Kanawha,  at  all  commensurate  with  the  great  cost 
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of  such  a  route,  can  be  established.  The  distance  from  the  West  Fork, 
the  present  head  of  navigation,  to  Glenville  is  55  miles,  while  the  differ- 
ence of  level  IS  80  feet,  and  as  the  average  lift  pei  lock  would  be  aboat 
12  feet,  it  would  require  seven  additional  locks  to  carry  slack  water  to 
that  point  and  give  4  feet  depth.  The  carrying  of  slack  water  above 
that  point  need  not  be  considered,  in  my  opinion.  The  only  reason  for 
extending  slack  water  above  the  West  Fork  is  to  provide  a  means  for 
marketing,  by  water,  the  coal  found  at  and  above  Glenville,  and  eveu 
if  additional  locks  and  dams  were  constructed  above  the  present  United 
States  lock  the  old  locks  and  dams  now  owned  and  operated  by  the 
navigation  company  would  reduce  th^  efficiency  of  the  entire  system  to 
such  an  extent  that  only  a  limited  navigation  would  result.  The  United 
States  lock  was  built  to  accommodate  a  coal  boat  of  standard  size,  so 
far  as  length  and  width  are  concerned,  while  the  depth  on  the  lower 
miter  sill  is  4  feet;  the  navigation  company's  locks  are  23  feet  wide,  so 
that  a  special-sized  coal  boat  only  can  pass  them. 

The  condition  of  the  slack-water  system  on  this  river  at  present  is 
as  follows:  The  navigation  company's  four  locks  and  dams  carry  slack 
water  up  the  river  about  40  miles;  then  the  United  States  lock  and 
dam  extend  the  system  a  short  distance  above  the  mouth  of  the  West 
Fork,  which  is  48  miles  from  the  Ohio.  The  navigation  company's 
locks  and  dams  are  in  bad  shape,  more  especiaUy  the  former,  as  the 
dams  are  capable  of  being  repaired  and  made  tight.  The  locks,  how- 
ever, from  the  manner  in  which  they  were  originally  constructed,  are 
constantly  deteriorating,  and  it  will  not  be  many  years  before  they 
will  become  absolutely  useless  as  locks. 

Lock  Ko.  1,  3J  miles  from  the  Ohio,  is  in  particularly  bad  shape;  at 
one  time  a  part  of  the  river  wall  went  out,  and  the  break  was  repaired 
with  timber  cribbing  filled  with  stone. 

In  some  of  the  locks  the  masonry  is  coursed  wholly  or  in  part,  but  in 
most  cases  the  joints  are  irregular,  the  stone  roughly  cut,  and  the 
mortar  of  an  inferior  quality.  In  my  opinion  the  cost  of  thoroughly 
repairing  these  locks  would  be  so  great  that  sound  economy  would 
indicate,  preferably,  a  complete  rebuilding,  particularly  when  the  fact 
of  their  being  so  narrow  is  taken  into  account. 

These  locks  are  impassable  when  there  is  about  5  feet  of  water  on 
the  dams,  the  walls  of  the  chambers  being  only  about  that  much  higher 
than  their  crests,  and,  in  my  opinion,  it  would  not  be  safe  to  raise  the 
walls  much  higher  than  they  now  are.  The  dams  leak  badly,  and 
when  the  discharge  of  the  river  gets  small  the  system  becomes  inop- 
erative from  insufficient  depth  on  the  lower  miter  sills.  It  will  thus  be 
seen  that  during  rises  navigation  fieiils  before  the  dams  are  drowned 
out  (except  from  backwater),  and  at  low  water  the  leaky  dams  permit 
the  escape  of  water  to  such  an  extent  as  to  interfere  with  navigation* 
The  failure  of  navigation  during  low  stages  is  not  entirely  due  to  faulty 
construction  of  the  old  locks  and  dams;  there  are  times  when  the 
supply  of  water  is  not  sufficient  to  keep  the  pools  full,  even  if  the  dams 
were  all  tight.  In  1892  there  were  twenty  days  when  the  depth  of 
water  on  the  lower  miter  sill  of  the  Government  lock  was  less  than  2 
feet,  thirty-seven  days  when  it  was  less  than  3  feet,  and  ninety  dajrs 
when  it  was  less  than  4  feet  (this  does  not  include  the  month  of  Octo- 
ber, usually  a  low- water  month,  the  records  for  this  month  bein^  miss- 
ing). In  1893  there  were  seventeen  days  when  the  lower  miter  siU  was 
exposed,  forty-seven  days  when  the  depth  of  water  on  it  was  2  feet  or 
less,  fifty-four  days  when  it  was  3  feet  or  less,  and  one  hundred  and 
eleven  days  when  it  was  less  than  4  feet.    In  1893  there  were  fifty-four 
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days  when  the  water  in  the  pool  above  the  Government  dam  was  below 
the  level  of  the  comb  stick. 

The  season  of  1894  has  been  an  nnusnally  dry  one,  and  navigation 
has  been  suspended  since  about  the  middle  of  July.  On  the  19th  of  that 
month  the  depth  of  water  on  the  lower  miter  sill  of  the  Government 
lock  was  2  feet,  and  the  records  show  that  from  about  August  1  to 
l^Tovember  1  the  miter  sill  has  been  exposed ;  the  record  for  November 
will  show  the  same,  or  about  the  same,  condition  of  affairs.  Since  the 
latter  part  of  August  the  water  above  the  Governmeut  lock  has  been 
below  the  level  of  the  comb  stick  of  the  dam,  aud  on  October  31  it  was 
4  feet  below;  in  other  words,  the  water  supply  since  August  26  has  not 
been  sufficient  to  supply  the  evaporation  and  leakage  In  one  pool.  Tbis 
morning's  Eiver  News  states,  under  date  of  November  30,  that  ''the 
pools  are  filling  up,''  and  that  ''the  Lulu  F.  will  resume  her  trips." 
This  boat  draws  less  than  2  feet;  the  regular  boats  do  not  run  on  less 
than  2  feet  8  inches;  navigation  has  failed  this  season,  therefore,  for 
four  and  one-half  months. 

As  stated  already,  this  has  been  an  unusually  dry  season,  and  this 
condition  of  affairs  might  not  obtain  again  in  many  years. 

With  regard  to  the  probable  cost  to  the  Government  of  each  lock  and 
dam  now  in  existence  on  said  river  aud  not  owned  by  the  Government, 
I  have  the  honor  to  invite  attention  to  a  letter  iTom  L.  B.  Dellicker, 
secretary.  Little  Kanawha  Navigation  Company,  appended  to  this 
report,  giving  the  cost  of  each  of  the  four  locks  and  dams  owned  by  that 
company,  and  the  amount  ($250,000)  for  which  thel)oard  of  directors 
of  the  company  would  recommend  to  its  stockholders  to  sell  the  prop- 
erty to  the  United  States.  This  amount  probably  includes  not  only  the 
original  cost,  but  also  the  cost  of  keeping  in  repair  since  construction. 
The  divided  jurisdiction  or  control  of  improvements  on  this  river  has 
not  been  of  advantage  to  the  general  interests  of  the  locality.  While 
the  Government  has  aimed  to  keep  its  lock  available  for  use  at  all 
times,  having  no  regard  to  the  question  of  revenue,  the  locks  and  dams 
below  it,  operated  in  the  interest  of  stockholders,  who  naturally  expect 
a  return  for  the  amounts  they  have  invested,  have  not  been  kept  in  such 
a  state  of  repair  as  to  insure  to  the  locality  affected  all  the  benefits 
possible  from  such  a  system  of  navigation. 

In  my  opinion  it  will  not  be  many  years  before  the  annual  cost  of 
necessary  repairs  will  exceed  the  revenue  derived  from  tolls,  and  the 
condition  of  affairs  will  then  be  worse  than  now. 

In  conclusion,  I  would  state  that  I  do  not  consider  this  river  worthy 
of  improvement  by  the  General  Government  in  the  manner  indicated  in 
the  act  of  Congress  calling  for  the  examination,  for  the  following  rea- 
sons: (1)  Any  extension  of  the  system,  without  the  United  States 
having  full  control  of  the  river,  would  result  only  in  a  partial  benefit, 
and  $250,000  is  a  large  sum  to  pay  for  the  old  locks,  which  should  be 
rebuilt  if  it  is  expected  to  bring  out  coal,  as  otherwise,  with  the  small 
boats  that  would  have  to  be  used,  the  cost  of  transportation  would  be 
too  great;  the  old  locks  will  not  last  much  longer,  anyway.  (2)  The 
water  supply  during  the  summer  months  is  insufficient  as  the  system 
now  is  to  keep  the  pools  full,  and,  with  additional  locks  and  dams,  the 
area  of  the  water  surface  would  be  much  increased,  and  loss  from 
evaporation  consequently  greater  than  at  present;  the  result  would  be 
that  the  system  would  become  inoperative  earlier  in  the  summer  than 
now.  If  the  old  dams  were  made  as  tight  as  the  present  Government 
dam,  navigation  would  last  some  longer  than  it  does  now,  but  with  the 
system  extended  and  all  the  dams  tight  there  would  be  a  long  time  each 
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year  when  none  but  the  lightest-draft  boats  could  run,  and  times  wben 
even  such  navigation  would  fail.  (3)  In  the  three  years  since  the 
United  States  lock  has  been  in  operation  there  have  been  two  hundred 
and  twenty-two  days  when  the  depth  of  water  on  its  lower  miter  sill 
was  6  feet  or  over,  an  average  of  seventy-four  days  each  year,  and  dur- 
ing some  of  this  time  the  water  was  too  high  for  locking.  It  will  thus 
be  seen  that  only  light-draft  barges  or  flats  could  be  used  in  brining 
out  coal,  and  in  my  opinion  coal  could  be  delivered  at  Parkersburg*  via 
the  Ohio  at  a  cheaper  rate  than  via  the  Little  Kanawha,  with  tolls 
abolished  and  the  system  completed  from  Glenville  to  Parkersbarg, 
because  in  the  narrow,  crooked  river  a  towboat  can  handle  but  a  few- 
pieces,  and  but  one  piece  at  a  time  can  pass  the  locks.  This  condition  of 
affairs,  in  connection  with  the  comparatively  small  quantity  each  barge 
or  flat  can  carry,  will  materially  increase  the  cost  of  transjiortation. 

Nine  photographs,*  giving  views  of  the  four  locks  belonging  to  the 
navigation  company  and  the  United  States  Jock,  are  forwarded  in  a 
separate  package. 

Very  respectfully,  your  obedient  servant, 

D.  W.  LOCKWOOD, 
Major  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 

(Through  Col.  .O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer, 
Northwest  Division.) 

[Pint  indorsement.] 

U.  8.  Enoineeb  Office, 

Detroit^  Mich.j  December  5, 1894. 
Respectfhlly 'forwarded  to  the  office  of  the  Chief  of  Engineers. 
I  concur  in  the  views  and  conclusions  of  the  district  engineer  as  herein 
expressed. 

O.  M.  PoE, 
Colonel^  Corps  of  Engineers^  etCj 
Division  Engineer,  Northtcest  Division. 


LETTKR    FROM    MR.    L.    B.    DXLLICKKR,    8SCRETARY   LITTLE    KANAWHA   XAVIGATION 

COMPANY. 

Office  of  Little  Kanawha  Navioatiox  Company, 

Parkersburg,  W.  Fa,,  October  g7, 1894. 
At  a  meeting  of  the  board  of  directors  of  the  Little  Kanawha  Navigation  Company 
held  at  its  office  in  the  city  of  Parkersburg,  W.  Va.,  on  the  27th  day  of  October,  1894, 
the  board  directed  its  secretary  to  return  the  following  answer  to  tiie  communication 
of  Maj.  D.  W.  Lock  wood,  United  States  Engineers,  under  date  of  August  23, 1894: 

The  board  of  directors  of  the  Little  Kanawha  Navigation  Company  say  that  the  cost 
of  all  four  of  the  locks  and  dams  owned  by  said  company  is  $250,365.78,  which  is  dis- 
tributed as  follows: 

Cost  of— 

Lock  No.  1 $70,314.86 

LookNo.2 60,623.00 

LockNo.3 60,747.76 

LockNo.4 58,680.16 

Aggregating 250,365.78 

"  Omitted.    Printed  in  House  Ex.  Doc.  No.  98,  Fifty-third  Congress,  third  seaaion. 
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The  board  of  directors  of  this  company  will  recommend  to  its  stockholders  to  sell 
this  property  to  the  United  States  for  $250,000.  This  recommendation  does  not 
embrace  any  estimated  value  of  the  franchise  under  which  this  company  is  operating, 
but  the  board  of  directors  state  that  these  works  are  now  paying  a  dividend  of  6  per 
cent  per  annum  on  its  capital  stock,  after  keeping  the  wurKs  in  repair,  payment  of 
fixed  charges,  and  settiug  aside  a  considerable  sum  annually  for  contingent  fund. 
As  to  purchase  of  one  lock  and  dam,  the  directors  are  not  willing  to  recommend  any 
sale  of  sinffle  lock  and  dam,  unless  the  purchase  be  made  at  the  upper  end,  or  No.  4 
first,  and  then  down  the  river  in  regular  order,  this  being,  in  their  opinion,  the  most 
advantageous  to  the  United  States,  as  it  already  owns  a  lock  and  dam  next  above  No. 
4  of  this  company,  which  has  cost  the  Government  a  large  sum  of  money. 
Respectfully,  yours, 

L.  B.  Delucker, 
Secretary  Little  Kanawha  Navigation  Company, 
MjJ.  D.  W.  Lock  wood, 

United  States  Enyineera, 
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A. 

Absecon  Channel,  Absecon  Inlet,  N.  J.,  examination  to  unite  waters  between 

Rrigantine  Heach,  Rum  Point,  and i,  133;  ii,  1094 

Absecon  Inlet,  N.  J.,  examination  of  insido  of,  between   Atlantic  City  and 

Brigantine  Beach 1 1, 133;  ii,  1094 

AdtlaidCf  Maria  (schooner),  removal  of  wreck  of 1, 70, 712 

Aeate  Bay,  Minn.,  improvement  of  harboi*  at ^  i,  344 ;  iv,  2530 

Annapee  Harbor,  Wis.,  improvement  of i,  359 ;  i v,  2617 

AitkeUf  Kale  V,  (schooner),  removal  of  wreck  of 1, 198 ;  ii,  1447 

Alabama  River,  Ala.,  improvement  of i,  231 ;  ii,  1663 

Albemarle  Sound,  N.  C,  improvement  of  waterway  between  Norfolk  Harbor, 

Va.,  and 1,173;  ii,1286 

Allegheny  River,  Pa. : 

Harbor  lines  at  Pittsburg,  establishment  of  . .  ^ I,  21, 471 ;  ly,  2420 

Herr  Island  Dam,  construction  of 1, 326 ;  ill,  2410 

Improvement  of i,  326;  in,  2406 

Lock  and  dam  between  Herr  Island  I>am  and  proposed  Tarentum  Dam, 

survey  for i,  328 

Tarentum  Lock  and  Dam,  survey  for i,  328 

Allegheny  (steamship),  removal  of  wreck  of ii,  1078 

Alligator  River,  N.  C,  survey  of i,  192;  ii,  1384 

Allouez  Bay,  Wis.,  survey  of i,352;  iv,2584 

Alloway  Creek,  N.  J.,  improvement  of ' i,  130;  ii,  1069 

Alpena  Harbor,  Mich.,  improvement  of i,  389 ;  iv,  2826 

Alsea River,  Oreg.,  survey  of i,459;  v,3505 

Altamaha  River,  Ga.,  improvement  mf i,  202;  ii,  1477 

American  River,  Cal. : 

Examination  of,  to  prevent  sand  deposits  in  Sacramento  River,  near  Sacra- 
mento    1,440;  v,3335 

Improvement  of,  (by  California  D^^bris  Commission) 1, 470;  vii,  4049 

Amite  River,  La.,  improvement  of 1, 247 ;  in,  1747 

Anacostia  River,  D.  C,  improvement  of,  at  Washington i,  159 ;  ii,  1217 

Anclote  River,  Fla., examination  of i,222;  ii,  1573 

Anita  Rock,  San  Francisco  Harbor,  Cal.,  examination  for  removal  of.  i,43l;  v,  3259 

Ann,  Cape,  Mass.,  improvement  of  harbor  of  refnge  at  Sandy  Bay i,  42, 606 

Apalachicola  Bay,  Fla.,  improvement  of i,  223 ;  ii,  1611 

Apalachicola River,  Fla.,  improvement  of,  and  the  Cut-off i,  224 ;  ii,  1615 

Appomattox  River,  Va.,  improvement  of 1, 171 ;  ii,  1284 

Appoqiiiuimink  River,  Del.,  improvement  of 1,135;  ii,  1114 

Aqueclnct  Bridge,  across  Potomac  River  at  Washington, D.C.,  repair  of.  1,484;  vii,  4085 
Aquia  Creek,  Va. : 

Improvement  of i,  160;  ii,  1224 

Reconstruction  of  .bridge  across 1, 479 

Arch  Rock,  San  Francisco  Harbor,  Cal.,  examination  for  removal  of.,  i,  430;  v,  3253 
Arkansas  River: 

Bridge  near  Hicks  Rock,  Ind.  T.,  construction  of 1, 476 

Bridge  near  Van  Baren,  Ark.,  construction  of i,  475 

Improvement  of -  i,  281 ;  in,  1998 

Removal  of  obstructions  in i,  280;  in,  1995 

Removal  of  wreck  at  Little  Rock,  Ark i,286;  in,  2037 

Arthur  Kill,  N.  Y.  and  N.  J.,  improvement  of 1,109,969 

Arthur,  Lake,  La.,  improvement  oiF i»254;  in,  1768 

Ashland  Harbor,  Wis.,  improvement  of i,  347 ;  iv,  2554 

Ashley  River,  S.  C. : 

Improvement  of i,  19T;  n,  1433 

Removal  of  wrecks  in i,  198 ;  n,  1447 
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Ashtabula  Harbor,  Ohio : 

Improvement  of 1, 411 ;  V,  3113 

Survey  of,  for  harbor  of  refuge  aud  increaBe  of  anchorage  facilities,  i,  413 ;  v,  3122 

Water  levels i,497;  vii,4251 

Assistauts  to  Chief  of  Engineers 1,499 

Astoria,  Oreg.,  survey  of  Columbia  River  in  front  of i,  468 ;  v,  3605 

Atlantic  City,  N.J. ,  examination  of  inside  of  Absecon  Inlet  between  Brigan- 

tine  Beach  and i,133;  if,  lOM 

Atlantic  Ocean,  removal  of  wrecks  in ii,  1079,1356 

B. 

Back  Cove,  Portland,  Me. : 

Bridge  obstructing  entrance  to i,  iS2 

Improvement  of  channel  in i,  33, 566 

Back  River,  Va.,  examination  of  Harris  Creek  prong  of i,  167 ;  ii,  1265 

Bad  River,  Mich.,  examination  of,  to  8t.  Charles i,  396;  iv,  2852 

Bagaduce  River,  Me.,  improvement  of 1,25,546 

Baldwin  County,  Ala.,  construction  of  bridge  across  Perdido  River,  near  Hol- 

nian  Ferry,  by 1, 474 

Ballard,  Wash.,  establishment  of  harbor  lines  in  Puget  Sound  at. .  i,  21,  473;  v,  3543 

Baltimore  and  Ohio  Southwestern  Railway  Company,  bridge  of i,  320, 481 

Baltimore  Harbor,  Md. : 

Defenseof 1,5,6,14,15 

Improvement  of  channel  to 1, 152;  u,  1175 

Improvement  of  channtd  to  Curtis  Bay . ". 1, 154 ;  ii,  1181 

McHenry,  Fort,  sea  wall  at i,  15 

Survey  of 1,157;  ii,  1201 

Bar  Harbor,  Me.,  construction  of  breakwater  from  Mount  Desert  tp  Porcupine 

Island 1,25,544 

Barren  River,  Ky.,  operating  and  care  of  locks  and  dams  on i,338;  iii,  2475 

Bartholomew  Bayou,  La.  and  Ark.,  improvement  of i,  271 ;  lu,  1917 

Bass  River,  Mass. : 

Examination  of 1, 72, 739 

Removal  of  w^recks  in  Nantucket  Sound  near 1, 69, 70. 710 

Baton  Rouge  Harbor,  La.,  examination  of 1, 261 ;  iii,  1793 

Battalion  of  Engineers i,  18, 523 

Batt^^ries i,  5, 12 

Bay  Ridgo  Channel,  New  York  Harbor,  N.  Y.,  improvement  of i,  103, 943 

Bayou  Sara,  La. ,examination  of  harbor  at iii,  1796 

Bear  Creek,  Miss.,  examination  of i,  280;  m,  1990 

Bear  River,  Cal.,  improvement  of,  (by  California  Debris  Commission) .  1, 470;  vn,  4049 

BearHes  Shoal,  Mass.,  removal  of  wreck  on i»  71, 720 

Beaufort  Harbor,  N.  C. : 

Examination  of  water  route  from  mouth  of  North  River  to i,  192;  ii,  1380 

Improvement  of i,  183;  1I,1323 

Improvement  of  waterway  between  New  River  and 1, 183 ;  ii,  1325 

Improvementof  waterway  between  Newbern  (on Neuse River) and.  i,  182;  ii,  1321 
Beaufort  Harbor,  S.  C,  survey  for  channel  between  Savannah,  6a.,  and.  1, 207 ;  ii,  1521 

Beaufort  River,  S.  C,  improvement  of i,  198;  ii,  1443 

Beaver  River,  Pa.,  construction  of  movable  dam  in  Ohio  River  below  mouth 

of 1,320;  111,2363 

Bedloes  IsLand,  N.  Y.,  sea  wall  and  embankment  at 1, 15 

Belfast  Harbor,  Me.,  improvement  of 1, 27, 551 

Bellamy  River,  N.  H.,  improvement  of l,  35, 571 

Belle  Plaine,  Minn.,  examination  of  Minnesota  River  for  bank    protection 

oppobite 1.300;  111,2206 

Belle  River, Mich. .survey  of * 1,397 

Bellingham  Bay,  Wash.,  examination  of i|457;  v,  3472 

Hells  Bridge,  obstruction  to  Tar  River  above  Tarboro,  N.  C,  by i.  483 

Benton  Harbor,  Mich.,  improvement  of,  (St.  Joseph  Harbor) i>377;  iv,2782 

Big  Black  River,  Miss.,  improvement  of i»273;  iii,  1926 

Big  Coal  River,  W.  Va.,  examination  of " i,  336 ;  iii,  2465 

Big  Hatcheo  River,  Tenn.,  improvement  of i,  278 ;  lu,  1952 

Big  Sandy  River,  W.  Va.  and  Ky. : 

Bridge  at  Catlettsburg,  Ky.,  construction  of.*. i,  474 

}       Improvementof 1,340;  iii,  2498 

Improvement  of  Levisa  Fork  of,  Ky 1, 341 ;  ui,  2.')03 

Improvement  of  Tug  Fork  of 1, 341 ;  iii,  2505 

Big  Stone  Lake,  Minn.,  examination  for  construction  of  reservoirs. . .  i,  300;  lit,  2208 
Big  Sunflower  River,  Miss. : 

Examination  of,  for  locks  and  dams  up  to  Clarksdale 1,280 

Improvement  of 1, 277 ;  ill,  1949 
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Bills  for  bridges,  examination  of i,  21 

Biloxi  Bay,  Miss.,  im})royement  of  harbor  at 1, 241 ;  ii,  1705 

Biloxi  Harbor,  Miss.,  improvement  of i,  241 ;  ii,  1706 

Birminghaui  and  Pittsburg  Bridge  Company,  bridge  of 1, 477 

Biscayne  Bay,  Fla.,  examination  of  entrance  to j i,  221 ;  ii,  1566 

Black  Lake  Harbor,  Mich. ,  improvement  of i,  380 ;  i  v,  2793 

Black  River,  Ark.  and  Mo.,  improvement  of i,  284 ;  iii,  2025 

Black  River,  La.,  improvement  of i,  269;  IM,  1887 

Black  River,  Mich; : 

Improvement  of,  at  Port  Huron i,  392;  iv,  2834 

Improvement  of  mouth  of i,  393 ;  i v,  2836 

Black  River,  N.  C,  improvement  of i,  186;  ii,  1331 

Black  River  Harbor,  Ohio,  improvement  of 1, 408 ;  v,  3097 

Black  Rock  Harbor,  Conn. : 

Examination  of 1,93,856 

Improvement  of i,  82, 796 

Black  Warrior  River,  Ala. : 

Bridge  obstructing,  between  Tuscaloosa  and  Northport : 1, 483 

Improvement  of,  below  Tuscaloosa i,  237 ;  ii,  1692 

Improvement  of,  between  Tuscaloosa  and  Daniels  Creek i,  236 ;  ii,  1691 

Block  Island,  R.  I. : 

Improvement  of  harbor  of  refuge  at i,  66, 693 

Survey  of  Great  Salt  Pond  for  harbor  of  refuge i,  55 

Blood  River,  La. : 

Examination  of i,260;  in,  1786 

Improvement  of i,246;  hi,  1744 

Blossom  Rock,  San  Francisco  Harbor,  Cal.,  examination  for  removal  of.  i,  430 ;  v,  3256 
Board  of  Engineers,  The: 

Changes  in  personnel  during  the  year i,  15 

Fortification  duties  of i,  4 

Members i,  15 

Members,  additional  duties  of 1, 17 

Personal  inspections 1, 17 

Reports,  summary  of 1, 16 

Board  on  Fortifications  or  other  Defenses 1 i,5 

Ba3uf  River,  La.  and  Ark. : 

Examination  of,  above  Wallaces  Landing,  Ark i,  279 ;  in,  1969 

Improvement  of ,-   i,272;  ni,1920 

Bogue  C'hitto,  La.,  improvement  of 1, 243 :  ii,  1711 

Bogue  Falia,  La. : 

Examination  of 1, 260;  ui,  1784 

Improvement  of 1, 245;  ill,  1742 

Bogue  Phalia,  Miss.,  examination  of —  i,  280 ;  in,  1988 

Bonfuca,  Bayoii,  La.,  examination  of i,  260;  in,  1783 

Boston  (East)  Channel,  Mass.,  survey  of 1,5-1,649 

Boston,  Miiss. : 

Construction  of  temporary  bridge  across  Mystic  River  at  Chelsea i,  478 

Reconstruction  of  Chelsea  Bridge  across  Mystic  River  by  city  of i,  478 

Boston  Harbor,  Mass. : 

Defense  of i,  5, 6 

Improvement  of 1, 47, 620 

Survey  of  East  Boston  Channel 1, 54, 649 

Braddock  and  Homestoad  Bridge  Company,  bridge  of i,  473 

Brandy  wine  Creek,  Del.,  removal  of  wreck  in 1, 150 ;  ii,  1146 

Brazos  River,  Tex. : 

Examination  of,  from  Waco  to  Richmond 1, 266 ;  in,  1833 

Survey  of,  from  Velasco  to  Richmond i,  266;  in,  1838 

Brazos  Santiago,  Tex. : 

Examination  of  bar  and  harbor  at i,  266 ;  in,  1830 

Improvement  of  harbor  at 1, 265 ;  in,  1819 

Breakwaters  built  by  the  United  States,  occupancy  or  injury  of.,  i,  21, 483;  vn,  4077 

Bridgeport  Harbor,  Conn.,  improvement  of i,  80, 791 

Bridges : 

Alteration  of,  across  navigable  waters i,  21, 480, 482 

Construction  of,  across  navijijable  waters i,  21, 473 

Examination  of  bills  to  authorize  construction  of i,  21 

Examination  of  plans  and  locations  of  proposed i,  21, 473, 476 

Obstructing  navigation,  action  upon i,  21, 482 

Brigantine  Beach,  N.  J.,  examination  of  inside  of  Absecon  Inlet,  between 
Atlantic  City  and i,133;  ii,  1094 
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Broad  Creek,  Del.    Sec  Broart  Creek  River. 

Broad  Creek  River,  Del.,  improvement  of .•.>«o , 1)146;  ii,  1138 

Broa<l  Soand,  Mass.    See  Boston  Harbor. 
Broadkilii  River,  Del. : 

Examination  of  mouth  of i,  150;  ii,  1151 

Improvement  of i,  139;  ii,  1122 

Brooklyn,  N.  Y. : 

Alteration  of  bridge  across  Newtown  Creek  between  Long  Island  City  and.    i.  481 
Construction  of  temporary  bridge  across  Newtown  Creek  between  Long 

Island  City  and i,  481 

Brothers,  The   (Vocks),  San  Francisco  Bav,  Cal.,  examination  for  removal 

of 1,431;  V,  328f> 

Browns  Creek,  Say  ville,  N.  Y. ,  improvement  of i,  92, 847 

Browns  Ledge,  Mass.,  removal  of  wreck  near i,  70,  701,  718 

Brunswick  Harbor,  Ga. : 

Improvement  of 1,204;  ii,  1490 

Improvement  of  outer  bar  at i,  206 ;  ii,  1501 

Buckshutem  Creek,  N.  J.,  examination  of i,  133;  ii,  1096 

Buffalo,  N.  Y. : 

Establishment  of  harbor  lines  in  Niagara  River  at i,  21, 472 ;  v,  3180 

Establishment  of  harbor  lines  in  outer  harbor  at i,  21, 472 ;  v,  3176 

Improvement  of  harbor  at li  4 14 ;  v,  3146 

Improvement  of  channels  in  connecting  waters  of  Great  Lakes  between 

Dulutli,  Chicago,  and 1,397;  iv,2Kj9 

Buffalo  Bayou,  Tex.,  improvement  of 1, 265 ;  ill,  1816 

Burlincfton  County,  N.  J.,  construction  of  bridge  across  South  (Lumberton) 

Branch  of  Rancocas  River  at  Haincsport,  by i,  479 

Burlington  Harbor,  Vt.,  improvement  of i,  427 ;  v,  3236 

Buttermilk  Channel,  New  Y'ork  Harbor,  N.  Y.,  improvement  of i,  102,  940 

Buxzards  Bay,  Mass.,  removal  of  wrecks  in 1, 69, 70,  701, 707,  712,  713 

By  ram  Harbor,  Conn.,  examination  of 1, 93,  S63 

Byrams  Cove  Harbor,  Mass.,  examination  of i,  93>  94 

C. 
C.ible  galleries i,6 

Cache  River,  Ark. : 

Examination  of,  to  Riverside i,  286 ;  iir,  2087 

Improvement  of i.  283 ;  in,  2024 

Calcasieu  River,  La.,  improvement  of  mouth  and  fiassos  of i,  255 ;  in,  1770 

Calibogue  Sound,  Ga.     See  Savannah  Harbor. 

California,  Department  of,  report  of  engineer  officer i,  498 ;  vii,  4256 

California  D6bri8  Commission i,  470;  vii,  4049 

California  Pacific  Railroad  Company,  bridge  of i,  479 

Caloosahatchee  River,  Fla.,  improvement  of i,  216;  ii,  1549 

Calumet  and  Blue  Island  Railway  Company,  bridge  of i.  473 

Calumet  Harbor,  111. : 

Improvement  of i.  369 ;  i  v,  2701 

Survey  of i,  376;  iv,  2771 

Calumet  River,  111.  and  Ind. : 

Bridge  at  South  Chicago,  111.,  construction  of i.  473 

Improvement  of i,370;  iv,2706 

Improvement  of  Calumet  Harbor 1,369;  ivi27oi 

Survey  of  Calumet  Harbor i,  376 ;  i  v,  2771 

Cambridge  Harbor,  Md. : 

Improvement  of i,  145 ;  ii,  1136 

Removal  of  wreck  in i,  150;  ii,  1147 

Camden  Harbor,  Me.,  improvement  of l,  28,  .V)3 

Camden  Harbor,  N.  J.,  improvement  of i,  124 ;  ii,  1082 

Canals,  etc. : 

Allegheny  River,  Pa.,  construction  of  Herr  Island  Dam i,  326 ;  iii,  2 HO 

Allegheny  River,  Pa.,  survey  for  lock  and  dam  at  Tarentum i,  328 

Allegheny  River,  Pa.,  survey  for  lock  and  dam  between  Herr  Island  Dam 

and  proposed  Tarentum  Dam i,  328 

Barren  River,  Ky.,  operating  and  care  of  locks  and  dams  on i,  338;  iii,2475 

Big  Sunflower  River,  Miss.,  examination  for  locks  and  dama  up  to  Clarks- 

dale 1,280 

Chesapeake  and  Delaware  Canal,  examination  for  route  for i,  156 ;  ii,  1 195 

Clubfoot  and  Harlowe  Canal,  improvementof  waterway  via i,  182;  ii,  1321 

Columbia  River,  Oreg.,  construction  of  Cascatles  Canal i,  463;  v.  3568 

CoosaRivcr,  Ga.  and  Ala.,  operating  and  caroof  locks  and  dams  on.  i,  235;  ii,  167y 
Dismal  Swamp  Can«al,  Va.,  survey  of  waterways  connecting  sounds  of 
North  Carolina  with 1>1T7;  n,1296 
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Canals,  etc. — ^Continned. 

Elizabeth  River,  N.  J.,  examination  for  locks  at  month  of i,  121, 101 1 

Elk  River,  W.  Va.,  examination  for  locks  and  dams i,  336 ;  iii,  246(3 

Erie,  Lake,  to  Ohio  River,  survey  of  canal  routes  between i,  22 

Fox  River,  Wis.,  operating  and  care  of  locks  and  dams  on i,  367 ;  i  v,  26()6 

Galena  River,  111.,  operating  and  care  of  lock  and  dam  on i,  292 ;  in,  2157 

Great  Kanawha  River,  W.  Va.,  operating  and  care  of  locks  and  dams 

on 1,334;  in,  2458 

Green  River,  Ky,,  operating  and  care  of  locks  and  dams  on i,  338 ;  in,  2475 

Green  River,  Ky.,  reconstruction  of  Lock  No,  2,  at  Kumsey i,  337 ;  in,  2470 

Gnyandotte  River,  W.  Va.,  examination  for  locks  and  dams i,  343;  iii,  2517 

Hoods  Canal  to  North  Bay,  Puget  Sound,  Wash.,  examination  for  water- 
way from  '. 1 1,457;  v,3466 

Illinois  and  Mississippi  Canal,  111.,  construction  of i,  374 ;  iv,  2726 

Illinois  and  Mississippi  Canal,  111.,  operating  and  care  of  canal  around 

Lower  Rapids  of  Rock  River  at  Miljin i,  375 ;  i v,  2770 

Illinois  River,  111.,  operating  and  care  of  La  Grange  and  Kampsville  locks 

and  dams 1,373;  iv,2723 

Kentucky  River,  Ky.,  operating  and  care  of  locks  and  dams  on  . .  I,  339;  iii,  2489 
Keweenaw  Bay  to  Lake  Superior,  improvement  of  waterway  from .  i,  349 ;  iv,  2561 
Keweenaw  Bay  to    Lake    Superior,    operating   and  care  of  waterway 

from 1,350;  iv,2561 

Lake  Drummond  Canal,  Va.    See  Dismal  Swamp  Canal. 

Licking  River,  Ky.,  examination  for  lock  and  dam  near  month  of.  i,  343;  iii,  2513 
Little  Kanawha  River,  W.  Va.,  examination  for  locks  and  dams. .  i,  343;  in,  2520 
Little  Kanawha  River,  W.  Va.,  operating  and  care  of   lock  and  dam 

on :.  1,342;  in, 2511 

Miami  and  Erie  Canal,  survey  of i,  22 

Mississippi  River,  construction  of  Lock  and  Dam  No.  2,  between  Minneap- 
olis and  St.  Paul 1,292;  111,2158 

Mississippi  River,  operating  and  care  of  Des  Moines  Rapids  Canal  and 

Dry  Dock i,292;  iii,2152 

Monongahela    River,  operating    and  care  of  Locks  and  Dams    Nos.    8 

and  9 i,324;  ni,2400 

Monongahela  River,  purchase  of  Lock  and  Dam  No.  6 i,  325;  in,  2404 

Monongahela  River,  purchase  of  Lock  and  Dam  No.  7 i,  324 ;  in,  2403 

Monongahela  River,  purchase  of  locks  and  <iams  of  Monongahela  Naviga- 
tion Company i,  325 

Muskingum  River,  Ohio,  operating  and  care  of  locks  and  dams  on.  i,  322;  iii,  2371 

Ohio  Canal,  survey  of i,  22 

Ohio  River,  construction  of  movable  dam  below  Beaver  River. ..  i,  320;  in,  2363 

Ohio  River,  operating  and  care  of  Davis  Island  Dam,  Pa i,  320;  iii,  2359 

Ohio    River,    operating    and  care  of   Louisville  and    Portland    Canal, 

Ky 1,330;  in,  2434 

Ohio  River,  survey  for  location  of  Dam  No.  2 i,  320 

Ohio  River,  survey  for  location  of  Dams  Nos.  3, 4,  and  5 i,  323 

Ohio  River  to  Lake  Erie,  survey  of  canal  routes  from i,  22 

Pocomoke  River,  Md.,  to  IndianRiver,  Del.,  examination  for i,  151 ;  ii,  1154 

Pocomoke  River  to  Sinepuxent  Bay,  survey  for  waterway  from,  above  Snow 

Hill,Md 1,151;  ii,  1167 

Puget  Sound  to  lakes  Union  and  Washington,  improvement  of  waterway 

from 1,453;  v,3422 

Rahway  River,  N.  J.,  examination  for  locks  at  mouth  of i,  121, 1009 

Rock  River,  111.,  operating  and  care  of  canal  around  Lower  Rapids  of,  at 

Milan i,375;  iv,2770 

St.  Clair  Flats  Canal,  Mich.,  improvement  of i>  401 ;  i v,  3063 

St.  Clair  Flats  Canal,  Mich.,  operating  and  care  of i,  401 ;  iv,  3064 

St.  Marys  Falls  Canal,*Mich.,  operating  and  care  of i,  398 ;  iv,  2867 

St.    Marys    Falls   Canal,     Mich,    water    levels    at    Sault    Ste. 

Marie i,   497;  vn, 4162, 4251 

Sturgeon  Bay  and  Lake  Michigan  Ship  Canal,  Wis.,  construction  of  harbor 

of  refuge  at  eastern  entrance i,  358 ;  i  v,  2614 

Sturgeon    Bay    and    Lake    Michigan    Ship    Canal,   Wis.,   improvement 

of 1,357;  IV, 2606 

Sturgeon    Bay    and    Lake    Michigan    Ship  Canal,  Wis.,  operating    and 

care  of 1,358;  iv,2612 

Superior,  Lake,  to  Mississippi  River,  survey  for 1, 353 ;  i v,  2587 

Tennessee  River,  operating  and  care  of  Muscle  Shoals  Canal i,  313;  iii,2305 

Yamhill  River,  Oreg.,  survey  for  locks  and  dams  up  to  McMinnville,  i,  467 ;  v,  .3602 
Canapitsit  Channel,  Mass.^  improvement  of i,  60;  672 
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Canarsie  Bay,  N.  Y.,  improTemcnt  of i,  108,966 

Cauaveral,  Cape,  Fla.,  survey  of  harbor  at i,  222 ;  u,  16ii>4 

Cauey  Fork  River,  Tenu.,  improvement  of i,  309 ;  in,  2364 

Canonioua  (steamer),  removal  of  wreck  of i,  120, 998 

Cape  Ann,  Mass.,  improvement  of  harbor  of  refuge  at  Sandy  Bay i,  42, 606 

Cape  Canaveral,  Fla.,  survey  of  harbor  at i,  222 ;  ii,  16!>4 

Cape    Charles,   Va.,    examination    for    internal    waterway    from     Franklin 

City J,  151;  ii,  1158 

Cape  Charles  City,  Va.,  improvement  of  harbor  and  approaches  at i,  149;  ii,  1145 

Cape  Fear  liiver,  N.  C. : 

Improvement  of,  above  Wilmington i,  186 ;  ii,  1333 

Improvement  of,  at  and  below  Wilmington i,  187 ;  u,  1335 

Improvement  of  North  East  River 1, 185 ;  ii,  1330 

Removal  of  wreck  in ii,  1356 

Survey  of,  above  Fayetteville '. 1, 192 

Survey  of  North  Ea.s*t  River  from  old  county  ferry  to  .juniper  Swamp  or 

Creek .* i,192;  ii,  1889 

Cape  Hatteraa,  N.  C,  removal  of  wreck  off ii,  1356 

Cape  Lookout,  N.  C,  examination  of  harbor  of  refnge  at i,  191 ;  u,  1375 

Cape  Porpoise  Harbor,  Me,,  examination  of i,  38, 583 

Carrabelle  Bar  and  Harbor,  Fla.,  examination  of i,  235 ;  u,  1680 

Carriages,  gun I,  .^ 

Carrls  River,  N.Y.,  examination  of • ^  121, 1003 

Carvers  Harbor,  Me.,  survey  of I,  39.  .587 

Cascades  Canal,  Columbia  River,  Orog.,  construction  of i,  463 ;  v,  3568 

Casemates,  mining « i,  5 

Cases  Inlet,  Puget  Sound,  Wash.    See  North  Bay. 

CasineTy  Mary  J.  (schooner),  removal  of  wreck  of i,  70,  709 

Castor,  Bayou,  La.,  examination  of i,  279 ;  iii,  1962 

Catletteburg,  Ky.,  construction  of  bridge  across  Big  Sandy  River  at. i,  474 

Cedar  Bayou,  Tex.,  improvement  of i,  264 ;  in,  1815 

Cedar  River  Harbor,  Mich.,  improvement  of i,  353 ;  i v,  2593 

Central  Bridge  Company,  bridge  of 1 l,  480 

Central  Pacific  Railroad  Company,  bridge  of i,  478 

Champlain,  Lake,  N.  Y.  and  Vt. : 

Construction  of  breakwater  at  Rouse  Point j,  426 ;  v,  3232 

Improvement  of  narrows  of i,  428 ;  v,  li2Al 

Chapel  Point  Harbor,  Md.,  examination  of 1, 166  *  ii,  1252 

Charles,    Cape,    Va.,    examination    for    internal    waterway    from    Fr.anklin 

City 1,151;  11,1158 

Charles  River,  Mass.     See  Boston  Harbor. 
Charleston  Harbor,  S.  C. : 

Defense  of 1,5,6,10,12,14 

Improvementof 1,196;  ii,  1421 

Removal  of  wreck  in  Swash  Channel i,  198;  ii,  1447 

Charlevoix  Harbor,  Mich.,  improvement  of i,  387 ;  iv,  2816 

Charlotte  Harbor,  Fla.,  improvement  of J»216;  ii,  1551 

Charlotte  Harbor,  N.  Y.  : 

Improvement  of i,  418 ;  V,  3183 

Water  levels i.  497 ;  vn,  4251 

Charts,  Northern  and  Northwestern  Lakes,  correcting,  printing,  and  issuing 

of 1,493,494,496;  VII,  4159 

Chatham  Beach,  Mass.,  removal  of  wreck  near i,  70, 709 

Chatham  Harbor,  Mass. ,  improvement  of 1, 53, 611 

Chatham  New  Harbor,  Mass.,  examination  of I,  .54, 647 

Chatham  Roads,  Mass.,  removal  of  wreck  off  Common  Flats i,  71, 724 

Chattahoochee  River,  Ga.  and  Ala. : 

Improvement  of 1, 227;  ii,  1619 

Improvement  of,  between  West  Point  and  Franklin,  Ga J,  227;  ii,  1623 

Cheat  River.  W.  Va.,  improvement  of i,326;  in,  2404 

Cheboygan  Harbor,  Mich.,  improvement  of i,  389 ;  I v,  2823 

Chefuncte  River,  La. : 

Examination  of 1,260;  ui,  1784 

Improvementof i;245;  in,  1742 

Chehalis  River,  Wash. : 

Improvement  of,  from  Claquato  to  the  month i,  452 ;  v,  3413 

Improvement  of  Grays  Harbor  and i,  452 ;  v,  3405 

Chelsea,  Mass. : 

Construction  of  temporary  bridge  across  Mystic  Ri%'er i,  478 

Reconstruction  of  bridge  across  Mystic  River i,  478 
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Chelsea  River,  Mafls.,  anrvey  of,  from  Grand  Jnnction  Railroad  Bridge  to 

Boston  and  Maine  Railroad  Bridge 1, 54, 648 

Chesapeake  and  Delaware  Canal,  examination  for  route  for i,  156;  ii,  1195 

Chesapeake  and  Ohio  Railway  Company,  bridge  of i,  474 

Chester  River,  Md.,  improvement  of,  from  Crumpton  to  Jones  Landing. i,  142;  ii,  1128 

Chicago  and  Northwestern  Railway  Company,  bridge  of .  .*. i,  478 

Chicago,  111. : 

Bridge  across  North  Branch  of  Chicagd  River  at  Diversey  avenue,  con- 
struction off  by  city i,  479 

Bridge  across  North  Branch  of*Chicago  River  at  Fullertou  avenue,  con- 
struction 0*7  by  city i,479 

Improvement  of  channels  in  connecting  waters  of  Great  Lakes  between 

Dulath,  BufAlo,  and i,397;  iv,i 

Improvement  of  harbor  of i,  368;  iv,2( 

Chicago  River,  111. : 

Bridge  across  North  Branch  of,  at  Diversey  avenue,  Chicago,  construc- 
tion of 1, 479 

Bridge  across  North  Branch  of,  at  Fnllerton  avenue,  Chicago,  construc- 
tion of 1, 479 

Improvement  of  Chicago  Harbor I,  368 ;  iv,  2693 

Chicago  (South),  111.,  construction  of  bridge  across  Calumet  River  at i,  473 

Chickahominy  River,  Va.,  improvement*  of. 1, 171 ;  ii,  1282 

Chickasahay  River,  Miss.,  improvement  of i,  240;  ii,  1703 

Chief  of  Engineers,  office  of  the i,  499 

Chincoteague  Bay,  Va.,  improvement  of  inland  waterway  from  Delaware  Bay 

near  Lewes  to i,  139;  ii,  1123 

Chipola  River,  Fla. ,  improvement  of  lower i,  224 ;  ii,  1615 

Chippewa  River,  Wis. : 

impro vemen  t  of i,  296 ;  in,  2183 

Surveys  for  reservoirs  at  headwaters  of in,  2206 

Chitto,  Bogue,  La.,  improvement  of i,  243 ;  ii,  1711 

Choctawhatchee  River,  Fla,  and  Ala.,  improvement  of i,  228 ;  ii,  1626 

Choptank  River,  Md. : 

Improvement  of , i,  143 ;  ii.  1130 

Removal  of  wreck  in i,150;  ii,1147 

Christiana  River,  Del. : 

Examination  of,  above  Wilmington  to  Newport i,  150 ;  ii,  1147 

Improvement  of  Wilmingt<m  Harbor i,  134 ;  ii,  1110 

Cincinnati,  Ohio,  reconstruction  of  bridge  across  Ohio  River  between  New- 
port, Ky.,  and i,  475 

Claiborne  Harbor,  Md.,  exaniinatioii  of i,  157 ;  ii,  1199 

Clallam  Bay,  Wash.,  examination  of,  for  harbor  of  refuge i,  457 ;  v,  3456 

Clarion  River,  Pa.,  examination  of i,  328 

Clark  River,  S.  C,  improvement  of i,  19^;  "» 1404 

Clatskanie  River,  Oreg.,  examination  of,  up  to  Clatskanie i,  467 ;  v,  3596 

Clear  Creek,  Tex.,  construction  of  bridge  across i,  475 

Cleveland  Harbor,  Ohio : 

Improvement  of i,  409 ;  v,  3100 

Modification  of  harbor  lines 1,21,472;  v,3127 

Water  levels i,497;  vii,4251 

Clinch  River,  Tenn. : 

Bridge  in  Roane  County,  construction  of i,  479 

Improvement  of 1.315;  iii,2318 

Clinton  River,  Mich. : 

Examination  of i,397;  iv,2857 

Improvement  of i,  393 ;  iv,  2837 

Clubfoot  and  Harlowe  Canal,  N.  C,  improvement  of  waterway  via i,  182 ;  ii,  1321 

Clubfoot  River,  N.  C,  improvement  of  waterway  via i,  182 ;  ii,  1321 

Cocheco  River,  N.  H.,  improvement  of 1, 36, 573 

Cold  Spring  Harbor,  N.  Y.,  examination  of i,  94,  874 

Cold  Spring  Inlet,  N.  J.,  examination  of i,  133 ;  ii,  1098 

Colorado  River,  Ariz. : 

Examination  of,  above  Yuma  to  head  of  navigation i,  436 

Improvement  of,  at  Yurna i,  435 ;  v,  3278 

Colorado  River,  Tex.,  examination  of,  from  the  mouth  to  Wharton i,  266 ;  in,  1821 

Columbia,  Department  of  the,  report  of  engineer  officer i,  497 ;  vii,  4254 

Columbia  River,  Oreg.  and  Wash. : 

Boat  railway  from  foot  of  The  Dalles  Rapids  to  head  of  Celilo  Falls,  con- 
struction of 1,464;  v,3589 

Cascades  Canal,  constraction  of i,  463 ;  v,  T 
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Columbia  River,  Ore^j:.  and  Wash. — Contimi©*!. 

Defeuse  at  mouth  of : .       i,  5 

Gau^ring 1,466;  v,a596 

Improvement  of,  at  Three  Mile  liapids i,  464 ;  v,  3589 

Improvement  of,  between  head  of  Rock  Island  Rapids  and  foot  of  Priest 

Rapids 1,449;  v,3393 

Improvement  of,  between  Rock  Island  Rapids  and  Foster  Creek  Rap- 
ids   1,450;  v,3395 

Improvement     of,    between     Vancouver     and     mouth    of    Willamette 

River i,4b*2;  v,  a566 

Improvement  of  mouth  of i,  460;  v,  3551 

Improvement  of  upper  river ^t^^^i  v,  3391 

Improvement  of  Willamette  River  and,  below  Portland i,  461 ;  v,  3561 

Survey  of,  below  Tongue  Point,  in  front  of  Astoria i,  468;  v,  3605 

Survey  of,  between  Rock  Island  Rapids  and  Okanogan  lUver i,  460;  v,  3534 

Common  Flats,  Chatham  Roadn,  Mass.,  removal  of  wreck  off i,  71, 724 

Compton  Creek,  N.  J.,  improvement  of i,  1 18, 991 

Conanicut  Island,  R.  I.,  examination  of i,  72, 745 

Conecuh  River,  Ala.,  improvement  of i,  230 ;  ii,  1661 

Congaree  River,  S.  C,  improvement  of i,  196;  ii,  1418 

Connanicut  Island,  R.  I.     See  Conanicut  Island. 

Conneaut  Harbor,  Ohio,  improvement  of i,  412 ;  v,  3117 

Connecticut  River,  Ma«s.  and  Conn. : 

Bridge  between  Hartford  and  East  Hartford,  Conn.,  alteration  of i,  480 

Bridge  between  Hartford  and  Kast  Hartford,  obstructing ' i.  483 

Bridge  between  Middletown  and  Portland,  Conn.,  construction  of i,  480 

Improvement  of  above  Hartford 1,75,766 

Improvement  of,  below  Hartford i,  75, 768 

Connecticut,  State  of: 

Bridge  of,  across  Connecticut  River  between  Hartford  and  East  Hartford, 

alteration  of i,  480 

Bridge  of,  obstructing  Connecticut  River  between  Hartford  and  East 

Hartford i,483 

Connors  Point,  Wis. : 

Construction  of  bridge  across  St.  Louis  River  between  Rices  Point  and, 

(Duluth  and  Superior  Bridge  Company) i,  475 

Coustniction  of  tem))orary  street  railroad  bridge  across  St.  Louis  River 

between  Rices  Point  and i,477 

Contentnia  Creek,  N.  C,  improvement  of i,  180;  ii,  1314 

Contingencies,  examinations,  and  surveys  of  rivers  and  harbors,  estimates  for.  1, 468 

Continuous  contracts •- i,  19 

Contracts,  continuous li  19 

Cooper  Creek,  N.  J.,  survey  of i?  133;  ii,  1102 

Cooper  River,  S.  C,  survey  for  waterway  via i,  207 ;  u,  1521 

Coos  Bay,  Oreg. : 

Improvement  of  harbor  at,  by  dredging i,  444 ;  v,  3367 

Improvement  of  entrance  to,  and  harbor i,  443 ;  v,  3357 

Coos  River,  Oreg.,  survey  of 1, 459;  v,  3502 

Coosa  River,  Ga.  and  Ala. : 

Improvement  of 1,233;  ii,  1670 

Improvement  of,  between  Rome,  Ga.,  and  East  Tennessee,  Virginia  and 

Georgia  Railroad  Bridge i,  233 ;  ii,  1671 

Improvement  of,  between  Wetumpka,  Ala.,  and  East  Tennessee,  Virginia 

and  Georgia  Railroad  Bridge 1, 2§4 ;  1 1, 1674 

Operating  and  care  of  locks  and  dams  on i,  235;  II,  1679 

Coquille,  River,  Oreg. : 

Improvement  of,  between  Coquille  City  and  Myrtle  Point h^^f  v,3348 

Improvement  of  entrance  to 1, 441 ;  v,  3344 

Core  Sound,  N.  C,  examination  of i,  191;  ii,  1373 

Cornej'^,  Bayou,  La.,  improvement  of i,  271 ;  iii,  1914 

Corporations,  occupancy  or  injury  of  public  structures  by i,  21, 483 ;  vii,  4077 

Corps  of  Engineers : 

Changes  during  the  year i,  3 

Distribution  of  officers i,  3 

Laws  of  Fifty-third  Congress,  third  session,  affecting  the vii,  4259 

•Number  of  officers i,  8 

Officers  detiMshed 1,4 

Cos  Cob  Harbor,  Conn. : 

Improvement  of i,  85, 816 

Survey  of i,95,K«l 

Courtableau,  Bayou,  La.;  improvement  of ^ i^  251 ;  ill,  1760 
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Cowlitz  River,  Wash.,  improvement  of i,466j  v,3594 

(Cranes  Creek,  Va.,  survey  of  mouth  of i,  167 ;  ii,  1271 

Creecent  City  Harbor,  Cal.,  survey  of i,  441 ;  v,  3339 

Crossover  light,  8t.  Lawrence  River,  N.  Y.,  iniprovemeut  of  shoals  near,  i,  424 ;  v,  3227 

Crystal  River,  Fla.,  examination  of  mouth  of i,  222 ;  ii,  1576 

Cumberland  River,  Tenn.  and  Ky.,  improvement  of i,  306;  iii,  2250 

Above  Nashville,  Tenn i,  308;  iii,  2254 

Below  Nashville,  Tenn i,306;  ill,  2251 

Cumberland  Sound,  Ga.,  improvement  of i,  206;  n,  1508 

Current  River,  Ark.  and  Mo.,  improvement  of i,  285:  iii,  2029 

Currituck  Sound,  N.  C,  improvement  of  waterway  through i,  173 ;  ii,  1286 

Curtis  Bay,  Md.,  improvement  of  channel  in  Patapsco  River  to 1, 154 ;  ii,  1181 

Cut-off,  Apalachicola  River,  Flu.,  improvement  of i,  224 ;  ii,  1615 

Cuttyhunk  Beach,  Mass.,  removal  of  wreck  from  Vineyard  Sound  side  of . .  I,  70, 712 
Cuttyhunk  Island,  Mass.,  removal  of  wrecks  in  Vineyard  Sound  near. ..  i,  69, 70, 708 
Cuyahoga  River,  Ohio.    See  Cleveland  Harbor. 
Cypress  Bayou,  Tex.  and  La.,  improvement  of i,  269 ;  iii,  1885 

D. 

Dalecarlia  receiving  reservoir,  Washington  Aquednct,improvement  of.  i,  489 ;  vii,  4121 
Dams  and  locks.    See  Canals. 

D'Arbonne,  Bayou,  La.,  improvement  of 1, 271 ;  iii,  1914 

Darien  Harbor,  Ga.,  improvement  of i,  202 ;  ii,  1473 

Davenport,  Iowa,  construction  of  brfdge  across  Misnissippi  River  between  Rock 

Island,  111.,  and i,474 

Davenport  and  Rock  Island  Railway  Bridge  Company,  bridge  of 1, 474 

Davids  Island,  N.  Y.,  sea  wall  at .' i,  15 

Davis  Island  Dam,  Ohio  River,  Pa. ,  operating  and  care  of i,  320;  iii,  2359 

Dawson  County,  Mont.,  construction  of  bridge  across  Yellowstone  River  at 

Glendiveby i,475 

Deep  Creek  Branch,  Elizabeth  River,  Va.,  examination  of i,  177 ;  ii,  1298 

Defenses.     See  Fortifications. 
Delaware  Bay,  N.  J.  and  Del. : 

Delaware  Breakwater,  Del.,  improvement  of i,  127 ;  ii,  1064 

Ice  harbor  at  head  of,  improvement  of i,  126 ;  ii,  1062 

Inland  waterway  from  Chincoteague  Bay  to,  near  Lewes,  Del.,  improve- 
ment of 1,139;  11,1123 

Pier  near  Lewes,  Del.,  construction  of ij  127 ;  ii,  1062 

Wrecks  in,  removal  of i,  132 ;  ii,  1078 

Delaware  Breakwater,  Del.,  improvement  of i,  127 ;  ii,  1064 

Delaware  River,  N.  J.,  Pa.,  and  Del. : 

Bridge  at  Philadelphia,  Pa.,  construction  of 1, 474 

Examination  of,  between  Trenton  and  Burlington,  N.  J i,  132 ;  ii,  1080 

Improvement  of i,  122 ;  ii,  1021 

Improvement  of,  between  Philadelphia,  Pa. ,  and  Camden,  N.  J i,  124 ;  ii,  1032 

Improvement  of  ice  harbor  at  Marcus  Hook,  Pa 1, 126 ;  ii,  1061 

Improvement  of  ice  harbor  at  New  Castle,  Del i,  135 ;  ii,  1113 

Dennis  Creek,  N.  J.,  survey  of i,  133 ;  ii,  1105 

Depot,  eugineer i,  18, 527 

Des  Moines  Rapids  Canal  and  Dry  Dock,  Mississippi  River,  operating  and  care 

of 1,292;  111,2152 

Detroit  River,  Mich.,  improvement  of i,  402 ;  I v,  3066 

Disappearing  gun  carriages 1, 5 

Dismal  Swamp  Canal,  Va.,  survey  of  waterways  connecting  sounds  of  North 

Carolina  with i,177;  ii,  1296 

District  of  Colnmbia: 

Public  buildings  and  grounds  and  Washington  Monument  .,-..  i,491;  vii,4129 
Washington    Aqueduct,    improvement    ot    Dalecarlia    receiving    reser- 
voir    1,489;  VII, 4121 

Washington    Aqueduct,  increasing  water   supply   of  city  of  Washing- 
ton   1,487;  VII, 4111 

Washington  Aqueduct,  maintenance  and  repair  of i,  485 ;  Vii,  4101 

Washington  Aqueduct,  raising  height  of  Great  Falls  Dam i,  487 ;  VII,  4112 

Washington  Aqueduct,  testing  and  completing  tunnel  conduit.,  i,  488;  vii,  4113 

Washington  Monument,  care  and  maintenance  of i,  491 ;  vii,  4131 

Dividing  Creek,  Md.     See  La  Trappe  River. 

Division  engineers i,  21 

Divisions,  engineer i,  21 

Dixon,  T,  P.  (schooner),  removal  of  wreck  of i,  722 

Drum   Inlet,  N.   C,  examination   of,  between   Portsmouth   and  Cape  Look- 
out   1,191;  11,1372 
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Drammond,  Lake,  Canal,  Va.    See.  Dismal  Swamp  Canal. 
Duck  Creek,  Del.    See  Smyrna  River. 

Duok  Island  Harbor,  Conn.,  improvement  of  barber  of  refuge  at 1, 77,  774 

Dnedemona,  Bayon,  La.,  examination  of l, ^S^;  lu,  1961 

Dnfuth  and  Superior  Bridge  Company,  bridge  of i,475 

Dulutb,  Minn. : 

Bridge  across  St.  Louis  River  between  Connors  Point  and  Rices  Point, 
construction  of  (Dulnth  and  Superior  Bridge  Company) i,  475 

Bridge  (temporary)  across  St.  Louis  River  l^tween  Connors  Point  and 
Rices  Point,  construction  of  (street  railroad  bridge) i,  477 

Improvement  of  channels  in  connecting  waters  of  Great  Lakes  between 

Buffalo,  Chicago,  and 1,397;  iv,28o9 

Duluth  Harbor,  Minn. : 

Examination  of i, 352:  i v,  2579 

Harbor  lines  along  St.  Louis  River  above  Grassy  Point  to  Spirit  Lake, 
establishment  of 1,21,472:  iv.2588 

Harbor  lines  in  St.  Louis  Bay  and  around  Grassy  Point,  modification 
of 1,21,472;  iv,2588 

Improvement  of 1, 345 ;  i  v,  2533 

Improvement  of  Jiarbor  at  Superior  Bay  and  St.  Loo^  B^y i,  346 ;  i v,  2549 

Dunkirk  Harbor,  N.  Y. : 

Examination  of. i>418;  v,  3173 

Improvement  of i|414;  v,3143 

Dunnellon,  Fla.,  construction  of  bridge  across  Withlacoochee  River  at i,  478 

Dyersburg,  Tenn.,  survey  of  Forked  Deer  River  from  Obion  Itiver  to.  i,  310;  lu,  2265 

E. 

Eads,  James  B.,  improvement  of  South  Pass,  Mississippi  River,  by  representa- 
tives of i,3W4;  111,1725 

Eagle  Harbor,  Mich., improvement  of i,349;  iv,2560 

EaHt  Boston  Channel,  Mass,  survey  of 1, 54, 649 

East  Chester  Creek,  N.  Y.,  improvement  of i,  87, 833 

Esfit  Hartford,  Conn. : 

Alteration  of  bridge  across  Connecticut  River  between  Hartford  and i,  480 

Bridge  obstructing  Connecticut  River  between  Hartford  and i,  483 

Eaflt  River,  N.Y.: 

Improvement  of , . . .  i,  100, 930 

Modification  of  harbor  lines  near  Rikers  Island i,  21, 471, 1017 

Removal  of  wrecks  off  Sunken  Meadow i,  120, 998 

East  Rockaway  Inlet,  N.  Y.,  construction  of  bridge  across  Far  Rockaw^y  Bay 

between  Shelter  Island  and  Hicks  Beach 1, 479 

Eastern  Branch  of  Elizabeth  River,  Va.    See  Norfolk  Harbor. 
Eastern  Brunch  of  Potomac  River,  D.  C.    See  Anacostia  River. 

Eatous  Neck  Light-House,  Long  Island  Sound,  removal  of  wreck  off i,  93, 8.50 

Echo  Bay,  N.  Y., examination  of 1.^,868 

Ecorse  Township,  Wayne  County,  Mich.,  construction  of  bridge  across  Rouge 

River  by i,480 

Edgartown,  Marthas  Vineyard,  Mass.,  improvement  of  inner  harbor  at 1, 56^  661 

Edgecombe  County,  N.  C,  bridges  of,  obstructing  Tar  River  at  and  above  Tar- 

boro 1.483 

Edisto  River,  S.  C,  improvement  of ijl9^;  ii,  1438 

Eldridge  (boat),  removal  of  wreck  of i,  150;  Ii,  U47 

A7f  (steamer),  removal  of  wreck  of i|286;  iii,2037 

Elizabeth  River,  N.  J. : 

Examination  for  locks  at  mouth  of 1, 121, 1011 

Improvement  of 1, 112, 978 

Elizabeth  River,  Va. : 

Deep  Creek  Branch  of,  examination  of i>177;  Ii,  1296 

Norfolk  Harbor  and  its  approaches,  improvement  of i,  168;  ii,  1275 

Norfolk  Harbor  between  Lambert  Point  and  Fort  Norfolk,  improvement  of 

approach  to i,  109;  11,1279 

Waterway  from  Norfolk  Harbor  to  Albemarle  Sound,  N.  C,  improvement 

of 1,173;  M,1286 

Western  Branch  of.  examination  of i,  177 ;  li,  1300 

Elizabethtown  Harbor,  111.,  survey  of I,  323 

Elk  River,  Md.,  improvement  of !>  142;  11,1126 

Elk  River,  W.Va.: 

Examination  of,  for  locks  and  dams 1*336;  in,  2466 

Improvement  of 1.334;  iii,2460 
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ElMoTo,  Cal.,  examination  of  harbor  of h^^>'i  v,3278 

Embankments i,  14 

Emplacements  for  guna  and  mortars i,  5, 12 

Enckantreas  (schooner),  removal  of  wreck  of ii,1356 

Engineer  Depot 1,18,523 

Engineer  divisions i,  21 

Engineer  School,  United  States 1,18,523 

Engineers,  Battalion  of i,  18,523 

Engineers,  Corps  of.     See  Corps  of  Engineers. 

Engineers,  division i,  21 

Engineers,  The  Board  of: 

Changes  in  personnel  during  the  year i,  15 

Fortification  duties  of i,  4 

Members i,  15 

Members,  additional  duties  of *. i,  17 

Personal  inspections i,  17 

Reports,  summary  of 1.16 

Erie  Harbor,  Pa. : 

Improvement  of i,  413;  v,  3135 

Preservation  of  Presque  Isle  Peninsula i,  413 ;  v,  31-12 

Water  levels i,497j  vii,425l 

Erie,  Lake : 

See  aUo  Northern  and  Northwestern  Lakes. 

Survey  of  canal  routes  between  Ohio  River  and i,  22 

Water  levels i,  497 ;  vii,  4251 

Escambia  County,  Fla.,  construction  of  bridge  across  Perdido  River,  near 

Holman  Ferry,  by i,  474 

Escambia  River,  Fla.,  improvement  of i,  230;  ii,  1661 

Escauaba,  Mich.,  water  levels  at i»497;  vii,4251 

Essex  River,  Mass.,  improvement  of i?  42,  605 

Estimates : 

Aqueduct  Bridge  at  Washington,  D.  C,  repair  of i,  485 

California  Debris  Commission vii,  4055, 4065 

Examinations,  surveys,  and  contingencies  of  rivers  and  harbors i,  408 

Fortifications i,  5, 15 

Great  Falls,  Potomac  River,  erection  of  fish  ways  at i,  489 

Mississippi  River  Commission i,  469 

Missonri  River  Coraiuission i,  470 

Monroe,  Fort,  Va.,  artesian  well  at i,  15 

New  York  Harbor,  N.  Y.,  supervision  of i,  469 

Northern  and  Northwestern  Lakes i,  495,  497 

Public  buildings  and  grounds,  and  Washington  Monument,  District  of 

Columbia.... 1,492 

Rivers  and  harbors 1, 19, 20 

Surveys  and  reconnaissanct^s,  and  publication  of  maps i,  498 

Washington  Aquednct,  improvement  of  Dalecarlia  receiving  reservoir.. .   i, 491 

Waahingtou  Aqueduct,  increasing  water  supply  of  Washington,  D.  C i,  488 

Wasliingtoii  Aqueduct,  maintenance  and  repair  of 1, 487 

Wasliingtou  Aqueduct,  raising  height  of  Great  Falls  Dam i,  488 

Wasliington  Aqueduct,  testing  and  completing  tunnel  conduit 1, 488 

Washington  Monument  at  Washington,  D.  C,  care  and  maintenance  of. . .   i,  492 

Willets  Point,  N.  Y.,  Engineer  Depot  at 1, 19 

Evansville  Harbor, Ind.,  survey  of 1,323;  iii,  2388 

Everett  Harbor,  Wash.,  improvement  of I,  454 ;  v,  3430 

ExaminatioDS,  surveys,  and  cont>ingencies  of  rivers  and  harbors,  estimates  for.    i,  468 
Explorations,  reconnaissances,  and  surveys  in  military  departments i,  497 

F. 

Fair  Haven  Harbor,  Mass.     See  New  Bedford  Harbor. 

Fairlee  Creek,  Md.,  improvement  of i,  142 ;  ii,  1127 

Fairport  Harbor,  Ohio : 

Establishment  of  harbor  lines 1,21,472;  v,  3130 

Improvement  of i>410;  v,  3107 

Falia,  Bogue,  La. : 

Examination  of i,260;  iii,  1784 

Improvement  of i,245;  ill,  1742 

Falia,  Bogue,  Miss.,  examination  of i,  280  j  ill,  1988 

Fall  River  Harbor,  Mass.,  examination  of 1,71,727 

FaDs  of  Ohio  River: 

Improvement  of,  at  Louisville,  Ky i,  328;  in,  2427 

Improvement  of  Indiana  Chute. .' i,  329 ;  in,  2431 
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Falls  of  St.  Antboiiy,  MiDu.,  improvement  of  Mississippi  River  above,  i,  294 :  iii^  2171 
Far  Rockaway  Bay,  N.  Y.,  constr action  of  bridge  across,  between  Hicks 

Beacb  and  Shelter  Island 1, 479 

Feather  River,  Cal. : 

Examination  of,  above  Marysville I,  440;  v,3325 

Improvement  of 1,437;  v,3299 

Improvement  of,  (by  California  Debris  Commission) 1*470;  vii,40t9 

Femandina,    Fla.,   improvement    of    waterway    between    Savannah,     Ga., 

and 1,206;  ii,  1515 

Fifteen  Foot  Rock,  San  Francisco  Bay,Cal.,  examination  for  removal  of.  i,  431 ;  v,  3260 

Fifth  Avenne  and  High  Street  Bridge  Company,  bridge  of 1, 479 

Fishing  Creek,  N.  C,  improvement  of 1, 178;  il,  1311 

Fish  ways  at  (ireat  Falls,  Potomac  River,  erection  of i,  4^ ;  Vli,  4114 

Five  Mile  River  Harbor,  Conn.,  improvement  of 1, 84, 809 

Flag  Lake,  Wis.,  exitmination  of 1,352;  iv,  2580 

Flag  River,  Wis.,  examination  of  mouth  of l,  352 ;  i v,  2580 

Flathead  River,  Mont. : 

Examination    of,    from    Columbia  Fulls  to    Clarks    Fork    of   Columbia 

River 1,458;  v,34«) 

Examination  of,  from  Flathead  Lake  to  Jocko  Station i,  458 ;  v,  3480 

Flint  River,  Ga.,  improvement  of i,  225 ;  ii,  1617 

Flint  River,  Mich.,  examination  of,  to  head  of  navigation I,  396 ;  i  v,  2852 

Flood  Rock{\J.  8.  dredge),  removal  of  wreck  of 1,120,998 

Floyd,  Ark.,  examination  of  Bayou  Ma^on  above i|279;  in,  1974 

Flushing,  N.  Y.,  bridge  obstructing  Flushing  Creek  at i,  483 

Flushing  Bay,  N.  Y. : 

Bridge  obstructing  Flushing  Creek  at  Flashing i,  483 

Improvement  of i»  91|  ^2 

Flushing  Creek,  N.  Y'.,  bridge  obstructing,  at  Flashing •-    i,  4^ 

Fore  River,  Mass.    See  Weymouth  River. 
Forked  Deer  River,  Tenn. : 

Improvement  of 1,305;  ill, 2247 

Survey  of,  from  Dyersburg  to  Obion  River i,  310 ;  ill,  2265 

Fort  Howard,  Wis. : 

Bridge  across  Fox  River  between  Green  Bay  and,  construction  of i,  478 

Harbor  1  ines  in  Fox  River  at,  establishment  of i,  21, 472 ;  i v,  2687 

Fort  Keogh  Military  Reservation,  Mont.,  examination  of  Tongue  River  along 

eastern  edge  of 1,304;  ill,  2243 

Fort  Point,  San  Francisco  Harbor,  Cal.,  examination  for  remoTal  of  sunken 

rocks  off 1,430;  v,3251 

Fort  Smith  and  Van  Buren  Rail  way  Company,  bridge  of i,  475 

Fort  Winneba(;o,  Wis.,  construction  of  bridge  across  Fox  River  near  Governors 

Bend  Lock  by  town  of 1,476 

Fortifications: 

Allotments 1,5,6,12 

Appropriations 1, 5 

Board  on  Fortifications  or  other  Defenses : i,5 

Estimates 1, 5, 15 

Preservation  and  repair  of i,  13 

Projects 1,4 

Sea  walls  and  embankments i,  14 

Sites  for,  acquisition  of i,  13, 504 

Fourche  I-.e  Fevre  River,  Ark.,  improvement  of 1, 282;  ui,  2013 

Fox  River,  Wis.: 

Bridge  between  Green  Bay  and  Fort  Howard,  constmction  of 1, 478 

Bridge  near  (lovernors  Bend  Lock,  construction  of s 1,476 

Harbor  lines  at  cities  of  Green  Bay  and  Fort  Howard,  establishment 

of 1,21,472;  iv,2687 

Improvement  of i,  366;  iv,  2657 

Operating  and  care  of  locks  and  dams  on i,367;  iv,2666 

Frank  ford  Creek,  Pa. : 

Improvement  of 1, 131 ;  il,  1075 

Reconstruction  of  bridge  across,  at  Philadelphia i,  477 

Frankfort  Harbor,  Mich.,  improvement  of 1,386;  lVy2813 

Franklin     City,    Va.,    examination     for     internal    waterway    from     Cape 

Charles 1,151;  11,1158 

French  Broad  River,  Tenn.,  improvement  of i,  314;  111,2313 

French,  Dora  M,  (schooner^,  removal  of  wreck  of 1,09,708 
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Galena  River,  111.,  operating  and  caro  of  lock  and  dam  on i,  292 ;  iii,  2157 

Gallatin  County,  III.,  construction  of  bridge  across  Little  Wabash  River  at 

New  Haven  by i,477 

Galleries,  cable * i,  6 

Galveston  Bay,  Tex. : 

Bridge  between  Galveston  Island  and  Virginia  Point,  construction  of,  (La 

Porte,  Houston  and  Northern  Railroad  Company) i,  475 

Bridge  between  Galveston  Island  and  Virginia  Point,  constrnctiou  of,  (Port 
Bolivar,  Galveston  and  Virginia  Point  Terminal  Railroad  Company). . .    i,  478 

Defenses  at  Galveston i»  5, 6 

Improvement  of  channel  in  West  (ialveston  Bay i,  263 ;  iii,  1809 

Improvement  of  entrance  to  Galveston  Harbor i,  261 ;  iii,  1797 

Improvement  of  ship  channel  in i,  262 ;  iii,  1806 

Survey  at  easterly  end  of  Galveston  Island i,  266 

Galveston  Harbor,  Tex. : 

Defense  of i,  5,  6 

Improvement  of  entrance  to 1, 261 ;  iii,  1797 

Survey  at  easterly  end  of  (ialveston  Island i,  266 

Galveston  Island,  Tex. : 

Bridge  between  Virginia  Point  and,  construction  of,  (La  Porte,  Houston 

and  Northern  Railroad  Company) 1, 475 

Bridge  between  Vii'ijinia  Point  and,  construction  of,  (Port  Bolivar,  (ial- 

.    veston  and  V irginia  Point  Terminal  Railroad  Company) i,  478 

Survey  at  easterly  end  of i,266 

Gardiners  Island,  Long  Island  Sound,  removal  of  wreck  iiear 1, 721 

Gasconade  River,  Mo.,  improvement  of i,  470 ;  vii,  3957, 3966, 3998, 4046 

Gauley  River,  W.  Va.,  improvement  of 1,334;  iii,2462 

Gay  Head,  Mass. ,  removal  of  wreck  near i,  71, 725 

Georges  River,  Me.,  survey  of 1, 39, 590 

Georgetown,  B.C.    See  W  ashington,  D.  C. 

Georgetown  Harbor,  S.  C,  improvement  of i,  189 ;  ii,  1347 

Georgiana  River,  Cal.,  examination  of i,  440 ;  v,  3328 

Gila  River,  Ariz.,  improvement  of,  at  Yuma i,  435 ;  v,  3278 

Gills  Landing,  Wis.,  construction  of  bridge  across  Wolf  River  at i,  477 

Glen  Cove  Harbor,  Me.,  examination  of i,  38, 577 

Glen  Cove  Harbor,  N.  Y. : 

See  also  Hempstead  Harbor. 

Improvement  of i,  90, 838 

Glendive,  Mont.,  constrnction  of  bridge  across  Yellowstone  River  at i,  475 

Glenwood  Highway  Bridge  Company,  bridge  of i,  474 

Gloucester  Harbor,  Mass.,  improvement  of i,  43, 609 

Golden  Jiule  (schooner),  removal  of  wreck  of i,  707 

Goodyear,  C.  P.,  improvement  of  outer  bar  at  Brunswick,  Ga.,  by  ...  i,  205 ;  ii,  1501 

Goshen  Creek,  N.  J.,  improvement  of i,  131 ;  ii,  1073 

Government  Printing  Office,  Washington,  D.  C,  construction  and  repair  of 

buildings  of i,  491 

Governors  Bend  Lock,  Wis.,  construction  of  bridge  across  Fox  River  near i,  476 

Gowanus  Bay,  New  York  Harbor,  N.  Y.,  improvement  of i,  103, 943 

Gowanns  Creek  Channel,  New  York  Harbor,  N.  Y.,  improvement  of i,  103, 943 

Grand  Haven  Harbor,  Mich.,  improvement  of i,  381 ;  iv,  2795 

Grand  Lake,  La. : 

Improvement  of 1, 254 ;  in,  1768 

Removal  of  wreck  in i,  259 :  in,  1782 

Grand  Marais,  Mich.,  improvement  of  harbor  of  refuge  at i,  351 ;  i  v,  2576 

Grand  Marais  Harbor,  Minn.,  improvement  of i,  343 ;  i v,  2528 

Grand  River,  La.,  improvement  of i,  249, 1754 

Grand  River,  Ohio.    See  Fairport  Harbor. 

Grants  Pass,  Ala.,  survey  for  channel  through i,  244 ;  ii,  1716 

Grassy  Point,  Minn.,  establishment  of  harbor  lines  in  St.  Louis  Bay  and  River 

in  vicinity  of i,  21, 472 ;  i v,  2588 

Gravesend  Bay,  N.  Y.,  examination  of i,  121, 1005 

Grays  Harbor,  Wash. : 

Establishment  of  harbor  lines i,  21, 473;  v,  3547 

Improvement  of i,  452 ;  v,  3405 

Survey  of,  and  it«  bar  entrance i,  459;  v,  3517 

Great  Chazy  River,  N.  Y.,  improvement  of i,426;  v,  3234 

Great  Falls,  Potomac  River: 

Erection  of  fish  ways  at i,489;  vii,4114 

Raising  height  of  dam  at i,487;  vii,4112 
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Great  Kanawha  River,  W,  Va. : 

Improvement  of 1,332;  iii,2447 

Operating  and  care  of  locks  and  dams  on i,  334 ;  iii,  2458 

Great  Lakes : 

See  also  Northern  and  Northwestern  Lakes. 

Improvement  of  channels  in  connecting  waters  of,  between  Chicago, 

Duluth,  and  Buffalo 1,397;  iv,2859 

Great  Petlee  River,  S.  C,  improvement  of 1,194;  ii,  1401 

Great  Point  Rip,  Mass.,  removal  of  wreck  on  and  near i,  70,  712, 715 

Great  Salt  Pond,  Block  Island,  R.  I.,  survey  of,  for  harbor  of  refage i,  55 

Great  Sodus  Bay,  N.  Y.,  improvement  of  harbor  at i,  420 ;  v.  3192 

Great   Wicomico  River,  Va.,  examination  of,  from  Cedar  Point  to  Indian 

Point... 1,166;  ii,  12>6 

Green  Bay,  Mich.,  water  levels  at  Escanaba 1, 497 ;  vii,  4251 

Green  Bay,  Wis.,  construction  of  bridge  across  Fox  River,  between  cities  of 

Fort  Howard  and i...  i, 478 

Green  Bay  Harbor,  Wis. : 

Establishment  of  harbor  lines  in  Fox  River i,  21, 472 ;  iv,  2687 

Improvement  of 1, 356 ;  i  v,  2603 

Green  .1  acket  Shoal,  Providence  River,  R.  I.,  removal  of I,  ©^  682 

Green  River,  Ky. : 

Improvement  of,  above  mouth  of  Big  Barren  River  (Lock  No,  5) .  i,  337 ;  ill,  2473 

Operating  and  care  of  locks  and  dams  on 1,338;  ui,2475 

Reconstruction  of  Lock  No.  2,  at  Rumsey i,  337 ;  lii,  24^0 

Greenport  Harbor,  N.  Y. : 

Examination  of 1,94,870 

Im}>rovement  of 1, 88, 829 

Greenwich  Harbor,  Conn.,  examination  of 1,93,860 

Grossepoint,   Mich.,    establishment  of  harbor   lines  in    Lake  St.   Clair 

at 1,21,472;  iv,3069 

Guadalupe  River,  Tex.,  examination  of,  from  the  mouth  to  Cnero...  i,266;  m,  1826 

Gun  batteries *. i.  5, 12 

Gun  emplacements 1, 5, 12 

Guyandotte  River,  W.  Va. : 

Examination  of,  for  locks  and  dams i,  343 ;  ill,  2517 

Improvement  of 1^3^;  ui,2508 

Hainesport,  N.  J.,  construction  of  bridge  across  South  (Lnmberton)  Branch  of 
Rancocas  River  at i,  479 

Hampton  Roads,  Va. : 

Defense  of 1,5,6,9,12,506 

Removal  of  wrecks  in n,  1295 

Harbor  lines,  establislimen t  of 1, 21, 470 

Alleghenv  River  at  Pittsburg,  Pa 1,21,471:  111,2420 

Ballard,  Wash i,21,47S;  v.3543 

Buffalo  Harbor,  N.  Y 1,21,472;  v,3176,3180 

Cleveland  Harbor,  Ohio 1,21,472:  V,3127 

Eant  River,  N.  Y.,  in  vicinity  of  Rikers  Island 1,21,471,1017 

Fairport  Harbor,  Ohio 1,21,472;  v,  3130 

Fort  Howard,  Wis 1,21,472;  iv,2687 

Fox  River,  Wis 1,21,472;  iv,2687 

Grassy  Point, Minn 1,21,472;  iv,2588 

Grays  Harbor,  Wash 1,21,473;  v,3547 

Green  Bay  Harbor,  Wis 1,21,472;  iv,2687 

Grossepoint,  Mich 1,21,472;  iv,3069 

Hoquiam  River  at  Hoquiam,  Wash 1,21,473;  v,  3547 

Ironton,  Minn 1,21,472:  rv,2588 

Milford  Harbor,  Conn 1, 21, 471, 89C^ 

Milwaukee  River  at  Milwaukee,  Wis 1, 21, 472;  iv,  2t)86 

Monongabela  River  at  Pittsburg,  Pa 1,21,471;  in,  24^ 

New  Haven  Harbor,  Conn 1.21,471,882 

Niagara  River,  N.  Y 1,21,472;  v,3180 

Ohio  River  between  Pittsburg  and  Davis  Island  Dam,  Pa 1,21,471;  iii,2430 

Pittsburg  Harbor,  Pa 1,21,471:  m,2420 

Puget  Sound,  Wash 1,21,473;  V,3518 

Rockland  Harbor,  Me i,  21, 471, 5ft") 

St.  Clair,  Lake,  Mich 1, 21, 472;  IV,  3069 

St.  Louis  Bay  and  around  Grassy  Point,  Minn,  and  Wis 1,21,472;  ir,2588 

St.  Louis  River  above  Grassy  Point  to  Spirit  Lake 1, 21, 472 ;  iv,  2588 

Seattle,  Wash ." 1,21,473;  v,X>« 

Wilmington  Harbor,  Cal 1,21,473;  v,32W 
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Harbors  and  rivers : 

Continuous  contracts i,  19 

Estimates  for  examinations,  surveys,  and  contingencies  of i,  468 

Estimates  for  improvement  of i,  19, 20 

Improvement  of l19 

Harlem  River,  N.Y.: 

Bridge  at  First  avenue,  New  York,  construction  of , i,  477 

Improvement  of 1, 98, 917 

Harlowe  River,  N.  C,  improvement  of  waterway  via i,  182 ;  ii,  1321 

Harraseeket  River,  Me.,  improvement  of. i,  31, 561 

Harris  Creek  prong  of  Back  River,  Va.,  examination  of i,  167 ;  ii,  1265 

Sart,  E.  K.  (Hchooner),  removal  of  wreck  of 1, 70, 714 

Hartford,  Conn. : 

Bridge  across  Connecticut  River  between  East  Hartfotd  and,  alteration  of.  i,  480 

Bridge  obstructing  Connecticut  River  between  East  Hartford  and 1,483 

Hartford  (East),  Conn. : 

Bridge  across  Connecticut  River  between  Hartford  and,  alteration  of i,  480 

Bridge  obstructing  Connecticut  River  between  Hartford  and i,  483 

Hastings,  Minn.,  constraction  of  bridge  across  Mississippi  River  by  city  of. . .  j,  474 

Hatteras,  Cape,  N.  C,  removal  of  wreck  off il,  1356 

Havre  de  Grace,  Md. : 

Improvement  of  Susquehanna  River  above  and  below i,  141 ;  ii,  1125 

Survey  of  Susquehanna  River  from  above  Port  Deposit  to  below,  l,  152;  ii,  1169 

Hay  Lake  Channel,  St.  Marys  River,  Mich.,  improvement  of i,  400;  iv,  3048 

JSaynea,  John  C.  (schooner),  removal  of  wreck  of ii,  1295 

Hell  Gate,  East  River,  N.  Y.j  improvement  of 1,100,930 

Hempstead  Bay,  N.  Y.,  examination  of  Woodsburg  Channel i,  94, 879 

Hempstead  Harbor,  N.  Y. : 
See  afso  Glen  Cove  Harbor. 

Examination  of 1,94,877 

Herons,  Pass  Aux,  Ala.,  survey  for  channel  through 1, 244 ;  ii,  1716 

Herr  Island  Dam,  Allegheny  River,  Pa. : 

Construction  of l,  326 ;  iii,  2410 

Survey  for  lock  and  dam  in  Allegheny  River,  between  Tarentnm  and i,  328 

Hicks  Beach,  N.  Y.,  construction  of  bridge  across  Far  Rockaway  Bay,  between 

Shelter  Island  and 1,479 

Hicks  Rock,  Ind.  T.,  construction  of  bridge  across  Arkansas  River  near. .-. i,  476 

Hillsboro,  Oreg.,  examination  of  Tnaliton  River  to  and  above i^  467 ;  v,  3598 

Hillsboro  River,  Fla.,  reconstruction  of  bridge  across,  at  Tampa i,  479 

Hingham  Harbor,  Mass.,  improvement  of 1,50,631 

Hiwassee  River,  Ten n.,  improvement  of i,  313;  iu,2311 

Holland  (Black  Lake)  Harbor,  Mich.,  improvement  of i,  380;  iv,  2793 

Holman  Ferry,  Fla.  and  Ala.,  construction  of  bridge  across  Perdido  River  near,   i,  474 
Homestead,  Pa.,  construction  of  bridge  across  Monongahela  River  between 

Pittsburg  and i,473 

Hoods  Canal,  Puget  Sound,  Wash.,  examination  for  waterway  between  North 

Bay  and 1,457;  v,34e6 

Hopkins,  L,  H,  (schooner),  removal  of  wreck  of 1,702 

Hoppet  (bark),  removal  of  wreck  of 1,93,852 

Hoquiam,\Va8h.,  establishment  of  harbor  lines  in  Hoquiam  River  at.  i,  21, 473 ;  v,  3547 
Hoquiam  River,  Wash.,  establishment  of  harbor  lines  at  Hoquiam.  i,  21, 473 ;  v,  3547 

Horn  Island  Pass,  Miss.,  examination  of  bar  in i,  244 ;  ii,  1714 

MotchkisSf  Geo,  (schooner),  removal  of  wreck  of i,  93, 851 

Housatoiiic  River,  Conn.,  improvement  of i,  80,787 

Hudson  River,  N.  Y.,  improvement  of 1,95,898 

Humboldt  Harbor  and  Bay,  Cal. ,  improvement  of i,  439 ;  v,  3310 

Hnnting  Creek,  Va.,  examination  of,  from  its  month  to  head  of  naviga- 
tion   1,151;  11,1156 

Huntington  Harbor,  N.  Y.,  improvement  of i,  89, 835 

Huron  Harbor,  Ohio,  improvement  of i,407;  V,  3092 

Huron,  Lake : 

See  also  Northern  and  Northwestern  Lakes. 

Improvement  of  harbor  of  refoge  at  Sand  Beach,  Mich i,  391 ;  iv,  2831 

Removal  of  wreck  near  Thunder  Bay  Island  Light  Station i,  395 :  iv,  2841 

Water  levels 1,497;  Aai,  4162, 4251 

Hyannis  Harbor,  Mass. : 

Examination  of i,  72, 746 

Improvement  of  harbor  of  refuge i,  55, 654 
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I. 

Illinois  aud  MissisHippi  Canal,  111. : 

Constraction  of i,  374;  i v, 2726 

Operating  and  care  of  canal  around  Lower  Rapids  of  Rock  River  at 

Milan \ 1,375;  IV, 2770 

Illinois  River,  111. : 

Improvement  of 1,372;  iv,  2714 

Operating  and  care  of  La  Grange  and  Kampsville  locks  and  dams,  i,  373 ;  iv,  2723 
Indian  River,  Del.,  examination  for  canal  from  Pocomoke  River,  Md.  i^  151;  ii,  1154 
Indian   River,    Fla.,  improvement   of,    between   Goat   Creek   and   Jupiter 

Inlet 1,213;  11,1541 

Indiana  Chnte,  Falls  of  Ohio  River,  improvement  of 1, 329 ;  in.  2431 

Individuals,  occupancy  or  injury  of  public  etructures  by i,  21, 483 ;  vn,  4077 

Injury  to  structures  bu il t  by  the  Uu ited  States -^ i,  21, 483 ;  vn,  4077 

Inland  waterways.    See  Waterways. 

Inside  routes,  waterways,  etc.     See  Waterways. 

Internal  waterways.    See  Waterways. 

Invincible  Rock,  San  Francisco  Bay,  Cal.,  examination  for  removal  of.  i,  431 ;  v,  3260 

Ipswich  River,  Mass.,  improvement  of i,4i,  G03 

Iron  River,  Wis.,  examination  of  mouth  of i,  352 ;  i v,  2580 

Irondequoit  Bay,  N.   Y.,  exa?nination  of  channel  connecting  Lake  Ontario 

with '. 1,424;  v,3222 

Iron  ton,  Minn.,  establishment  of  harbor  lines  in  St.  Louis  River  at.  i,  21, 472 ;  iv,  2588 
Ironton,  Ohio,  examination  of  Ohio  River  at 1, 322 ;  in,  2385 

J. 

Jacksons  Creek,  Va.,  examination  of 1, 167 ;  ii,  1361 

Jacksonville,  St.  Augustine  and  Indian  River  Railway  Company,  bridgesof .  i,  477,  479 

Jamaica  Bay,  N.  Y.,  improvement  of i,  106, 958 

James  River,  Va. : 

Improvement  of ijl54;  ii,  1182 

Protection  of  Jamestown  Island  from  encroachment  of i,  156 ;  ii,  1192 

Jamestown  IslaDd,ya.,  protection  of,  from  encroachmentof  James  River  1, 156;  n,  1192 

Jefferson  City,  Mo.,  construction  o f  bridge  across  Missouri  River  at i,  476 

Jefi'erson  City  Bridge  and  Transit  Company,  bridge  of i,  476 

Jekyl  Creek,  Ga.,  improvement  of i,205 ;  li,  1504 

Jennings,  Mont.,  examination  of  Kootenai  River  above i,  458 ;  v,  3489 

Judith,  Point,  R.  I. : 

Improvement  of  harbor  of  refuge  at i,  65,  686 

Removal  of  wreck  off ij  71>  723 

K. 

Kalamazoo  River,  Mich. : 

Examination  of,  from  the  month  to  Kalamazoo I,  396 ;  i v,  2841 

Improvement  of  Saugatuck  Harbor i,  379 ;  iv,  2790 

Survey  of,  fi'om  Lake  Michigan  to  Saugatuck i,  397 

Kampsville  Lock  and  Dam,  Illinois  River,  111.,  operating  and  care  of.  i,  373;  iv,  2723 

Kansas  City,  Pittsburg  and  Gulf  Railroad  Company,  bridge  of i,  476 

Kaskaskia  River,  111.,  improvement  of i,290;  in,  2093 

Kawkawlin  River,  Mich.,  examination  of 1,396;  iv,2846 

Kelhf,  Ka te  (schooner),  removal  of  wreck  of i,  367 ;  iv,  2681 

Keniicbeo  River,  Me.,  improvement  of 1, 30, 557 

Kennett,  Mo. ,  alteration  of  bridge  across  St.  Francis  River  below i,  481 

Kenosha  Harbor,  Wis.,  improvement  of 1,365;  iv,2649 

Kentucky  River,  Ky. : 

Improvement  of 1,338;  in,2484 

Operating  and  care  of  locks  and  dams  on i,  339 ;  in,  2489 

Keogh,  Fort,  Military  Reservation,  Mont.,  examination  of  Tongue  River  along 

eastern  edge  of 1,304;  in,  2243 

Kewaunee,  Green  Bay  and  Western  Railroad  Company,  bridge  of i,  478 

Kewaunee  Harbor,  Wis.,  improvement  of 1,960;  iv,2e20 

Keweenaw  Bay,  Mich.,  waterway  from  Lake  Superior  to: 

Improvement  of 1,349;  rv,256l 

Operating  and  care  of 1,850;  IV,2S62 

Keweenaw  Point,  Mich.,  waterway  across: 

Improvement  of 1,349;  iv,2561 

Operating  and  care  of 1.360;  iv,2562 

Key  West  Harbor,  Fla. : 

Defense  of 1, 5 

Imjirovement  of  northwest  entrance  of !» *^I5;  ii,  1546 
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Keyport  Harbor,  N.  J.,  improvement  of 1,116,987 

KiU  Pond  Bar,  I'autucket  iSoand,  Mass.,  removal  of  wreck  on 1, 70, 710 

Kill  van  KuU,  New  York  Harbor,  N.  Y.,  removal  of  wreck  from . . .  ^ 1, 120, 998 

Kings  County,  N.  Y. : 

Alteration  of  bridge  of,  across  Newtown  Creek,  between  Long  Island  City 

and  Brooklyn ,   481 

Construction  of  temporary  bridge  across  Newtown  Creek,  between  Long 

Island  City  and  Brooklyn,  by i,  481 

Kingston  Harbor,  Mass.,  improvement  of 1, 52, 637 

Klasqniue  River,  Greg.,  improvement  of i,  466  j  v,  3595 

Kootenai  River,  Idaho  and  Mont. : 

Examination  of,  between  Jennings  and  the  international  boundary,  i,  458 :  v,  3489 
Plan  and  estimates  for  improvement  of,  between  Bonners  Ferry  and  tlie 
international  boundary i,  459 ;  v,  3515 

li. 

La  Crosse  Harbor^  Wis.,  examination  of i,  293 ;  iii,  2162 

Lafourche,  Bayou,  La.,  improvement  of i,  248 ;  ill,  1750 

La  Grange  Lock  and  Dam,  Illinois  River,  111.,  operating  and  care  of.,  i,  373;  lY, 2723 

Lake  Drunimoud  Canal,  Va.    See  Dismal  Swamp  Canal. 

Lakes,  Great.     See  Great  Lakes  and  Northern  and  Northwestern  Lakes. 

Lakes,  Northern  and  Northwestern.    See  Northern  and  Northwestern  Lakes. 

La  Porte,  Houston  and  Northern  Railroad  Company,  bridges  of i,  475 

Larchmont  Harbor,  N.  Y.,  improvement  of i»  87, 821 

La  Trappe  River,  Md.,  improvement  of i,  144 ;  ii,  1132 

Laws  of  Fifty-third  Congress,  third  session,  affecting  Corps  of  Engineers. .  vii,  4259 

Leaf  River,  Miss.,  improvement  of i,  240  j  ii,  1704 

Leipsic  River,  Del.,  removal  of  wreck  in i,  150;  ii,  1146 

Levisa  Fork,  Big  Sandy  River,  Ky .,  improvement  of i,  341 ;  iii,  2503 

Lewes,  Del. : 

Construction  of  iron  pier  in  Delaware  Bay  near : i,  127 ;  ii,  1062 

Improvement  of  waterway  from  Chincoteague  Bny  to  Delaware  Bay 

near i,  139;  ii,  1123 

Lewis  River,  Wash.,  examiuation  of,  up  to  La  Center 1, 467 ;  v,  3600 

Lexington,  Mo.,  construction  of  bridge  across  Missouri  River  at i,  475 

Lexington  Bridge  and  Terminal  Company,  bridge  of i,  475 

Licking  River,  Ky. : 

Examination  for  ice  harbor  in  lower  portion  of 1, 343 ;  iii,  2513 

Examination  for  lock  and  dam  near  month  of i,  343 ;  iii,  2513 

Improvement  of,  between  Farmers  and  West  I^iberty 1, 340 ;  iii,  2498 

Light  of  the  East  (schooner),  removal  of  wreck  of i,  70, 710 

Lippiit.Henry  (schooner),  removal  of  wreck  of ii,  1295 

Little  Badenock  Bay,  Mich.    See  Little  Bay  de  Noc. 

Little  Bay  de  Noc,  Mich.,  examination  of  Whitefish  River  for  harbor  at  mouth 

in 1,368;  iv,2884 

Little  Coal  River,  W.  Va.,  examination  of 1, 336 ;  iii,  2465 

Little  Harbor.  N.  H.,  improvement  of  harbor  of  refnge  at .  .* i,  37, 575 

Little  Kanawna  River,  W.  Va. : 

Examination  of,  for  locks  and  dams 1,343;  in,  2520 

Improvement  of i,  342 ;  iil,  2510 

Operating  and  care  of  lock  and  dam  on i,  342 ;  ill,  2511 

Little  Pedee  River,  8.  C,  improvement  of i,  193;  il,  1398 

Little  Pigeon  Kiver,  Tenn .,  improvement  of i,  315 ;  iii,  2313 

Little  River,  Ark. : 

Construction  of  bridge  across,  near  Morris  Ferry i,  475 

Examinaton  of,  from  Fulton  to  WJiite  Cliffs 1, 279 ;  ill,  1965 

Little  River,  La.,  examination  of 1, 279 ;  iii,  1984 

Little  Rock,  Ark.,  removal  of  wreck  in  Arkansas  River  at 1, 286 ;  iii,  2037 

Little  Sodus  Bay.  N.  Y.,  improvement  of  harbor  at i,  421 ;  V,  3198 

Little  Wabash  River,  111.,  construction  of  bridge  across,  at  New  Haven :.  1, 477 

Little  Wicomico  River,  Va.,  examination  of  mouth  of i,  167 ;  II,  1258 

Little  W^oods  Hole  Harbor,  Mass.,  survey  of i,  72, 750 

Livingstone  Point,  Ky.,  improvement  of  Tennessee  River  at i,  313 ;  ili,  2299 

Locks  and  dams.    See  Canals. 

Lock  woods  Folly  River,  N.  C,  improvement  of i,  189 ;  ii,  1345 

Lone  Rock,  W' is.,  construction  of  bridge  across  Wisconsin  River  near i,  478 

Lone  Rock  Bridge  Company,  bridge  of i,  478 

Long  Bridge,  Potomac  River,  at  Washington,  D.  C 1, 158 ;  11, 1212 

ENG  05 2 
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Long  Island  City,  N.Y.: 

Alteratiou  of  bridge  across  Newtown  Creek  between  Brooklyn  and i,  481 

Construction  of  temporary  bridge  across  Newtown  Creek  between  Brook- 
lyn and 1,481 

Long  Island  Railroad  Company,  bridge  of i,  483 

Long  Island  Sound*: 

Defense  of  eastern  entrance  of. i,  5 

Removal  of  wrecks  in 1.93,721,850 

Lookout,  Cape,  harbor  of  refuge,  N,  C,  examination  of i,  191 ;  ii,  1375 

Louisville,  Ky.,  improvement  of  Falls  of  Ohio  River  at i,  328;  iii,  2427 

Louisville  and  Portland  Canal,  Ohio  River,  operating  and  care  of.. .  i,  330;  iii,  2434 

Lower  Machodoo  Creek,  Va.,  improvement  of 1, 162 ;  ii,  1231 

Lubeo  Channel,  Me.,  improvement  of i,  23, 539 

Ludington  Harbor,  Mich.,  improvement  of i,  384 ;  iv,  2806 

Lumber  River,  N.  C.  and  S.  C,  improvement  of 1, 193 ;  li,  1395 

Luniberton  Branch  of  Raucocas  River,  N.  J. : 

Bridge  at  Hainesport,  construction  of i,  479 

Examination  of,  to  Lnmberton iyI32;  ii,  1086 

Lynch  River,  S.  C.    JSee  Clark  River. 

Lynn  and  Boston  Railroad  Company,  bridge  of i,  478 

Lynn  Harbor,  Mass.,  improvement  of 1,45,615 

Lyons  Creek,  Va., examination  of i;177;  ii,  1297 

M. 

McHenry,  Fort,  Md.,  sea  wall  and  embankment  at i,  15 

McKeesport,  Pa.,  construction  of  bridge  across  Yonghiogheny  River  at i,479 

Machias  River  Channel,  Me.,  survey  of i,  38, 584 

Machodoc  (lower)  Creek,  Va.,  improvement  of i,  162 ;  u,  1231 

Mackeys  Creek,  N.  C,  improvement  of ')176;  ii,  1294 

Ma^on,  Bayou,  La.  and- Ark. : 

Examination  of,  above  Floyd,  Ark 1,279;  ui,  1974 

Improvement  of,  in  Loaisiana i,  273;  in,  1923 

Mahon  River,  Del.,  examination  of i,  150;  u,  1149 

Maiden  River,  Mass.,  improvement  of 1,46,61)^ 

Manasqnan  Inlet,  N,  J.,  removal  of  wreck  in i»133;  u,  1078 

Manasquan  River,  N.  J.,  improvement  of ^119,997 

Manatee  River,  Fla.,  improvement  of Iy218;  II,  1555 

Mauchac,  Bayou,  La.,  improvement  of if  ^'^7;  m,  1747 

Manchester  Harbor,  Mass. : 

Examination  of 1,53,643 

Improvement  of 1,44,612 

Manhasset  Bay,  N.  Y.,  removal  of  wrecks  in i,  93, 852 

Manistee  Harbor,  Mich.,  improvement  of i,  385 ;  rv%  2808 

Manistique  Harbor,  Mich.,  improvement  of i,  353;  iv,  2592 

Manitowocj  Wis. : 

Bridges  across  Manitowoc  River,  construction  of i,  480 

Improvement  of  harbor  of >y361;  iv,2626 

Manitowoc  River,  Wis. : 

Bridges  at  Manitowoc,  construction  of i,480 

Improvement  of  Manitowoc  Harbor 1,361;  iv, 2626 

Manitowoc  Terminal  Compauy,  bridges  of 1,480 

Mankato,    Minn.,   examination    of    Minnesota   River   for   bank   protection 

at 1,300:  iii,2206 

Manokiu  River,  Md.,  improvement  of i>l*o;  ii,  1143 

Mantua  Creek,  N.  J.,  examination  of i,  132;  ii,  1088 

Maps,  military  and  other 1.497 

Marcus  Hook,  Pa.,  improvement  of  ice  harbor  at i,  126 ;  n,  1061 

Mare  Island  Strait.  Cal.,  examination  of i>436;  v,3285 

Maria  Adelaide  (scnooner),  removal  of  wreck  of 1,70,712 

Marietta,  Ohio,  alteration  of  bridge  across  Muskingum  River  at 1,320,481 

Marquette  Harbor,  Mich. : 

Improvement  of 1,350;  iv,2571 

Water  levels 1,497;  vii,4251 

Marthas  Vineyard,  Mass.,  improvement  of  inner  harbor  at  Edgartown i,  56, 661 

Marysville,  Cal.,  exMnination  of  Feather  River  above i,  440;  v,  33^ 

Matanzas  River,  Fla.,  construction  of  bridge  across,  at  St.  Augastine i,  479 

Mattaponi  River,  Va.,  improvement  of 1,165;  11,1246 

Mattawan  Creek,  N.  J.,  improvement  of 1,117,988 

Maumee  Bay,  Ohio.    See  Maumee  River. 
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Manmee  River,  Ohio . 

Bridge  at  Toledo,  constrnctiou  of i,  478 

Improvement  of  Toledo  Harbor I,  403 ;  V,  3074 

Maurice  River  Cove,  Delaware  Bay,N.  J.,  removal  of  wreck  in i,  1^;  ii,  1078 

Mendocino  Harbor,  Cal.,  examination  of i,  440 ;  v,  3330 

Menominee  Harbor,  Mich,  and  W  is. ,  improvement  of 1, 354 ;  I v,  2595 

Menominee  River,  Mich,  and  Wis.,  improvement  of 1, 354 ;  iv,  2599 

Mermen  tan  River,  La.,  and  tributaries,  improvement  of I,  254 ;  iii,  1768 

Merrimac  River,  Mass.,  improvt-ment  of 1,40,600 

Mexico,  Gulf  of,  examination  of  bar  in  Horn  Island  Pass,  Miss 1, 244;  ii,  1714 

Miami  and  Erie  Canal,  survey  of i,  22 

Mi  anus  River,  Conn. : 

Improvement  of i,  85, 816 

Survey  of , 1,95,881 

Michigan  City  Harbor,  Ind.,  improvement  of i,  376;  iv,  2776 

Michigan,  Lake : 

See  also  Northern  and  Northwestern  Lakes. 

Dredging  harbors  on  east  coast  of IV,  2822 

Removal  of  wreck  near  Racine,  Wis i,  367 ;  iv,  2681 

Water  levels i,*97;  vii,4251 

Michigan,  Lake,  and  Sturgeon  Bay  Ship  Canal,  Wis. : 

Construction  of  harbor  of  refuge  at  eastern  entrance  of 1, 358 ;  iv,  2614 

Improvement  of i,  357;  iv,  2606 

Operating  and  care  of i,  358;  iv,  2612 

Middle  Ground,  Plymouth  Harbor,  Mass.    See  Plymouth  Harbor. 

Middle  Ground,  Salem  Harbor,  Mass.    See  Salem  Harbor. 

Middletown,  Conn.,  construction  of  bridge  across  Connecticut  River  between 

Portland  and i,480 

Middletown  and  Portland  Bridge  Company,  bridge  of 1, 480 

Milan,  111.,  operating  and  care  of  canal  aronnd  Lower  Rapids  of  Rock  River 

at 1,875:  iv,  2770 

Mile  Rocks,  San  Francisco  Harbor,  Cal.,  examination  for  removal  of ..  1, 430;  v,  3252 

Milford  Harbor,  Conn.,  establishment  of  harbor  lines  at 1, 21, 471, 893 

Milford  Haven,  Va.,  survey  of  bar  at  northwest  entrance  of,  from  Piankatank 

River 1,167;  ii,  1267 

Military  and  other  maps i,  497 

Mi  Ii  tary  departments,  reconnaissances,  surveys,  and  explorations  in i,  497 

Milton  (barge),  removal  of  wreck  of i,  120,998 

Milton  Harbor,  N.  Y.,  examination  of,  at  Milton  Point 1, 94, 867 

Milton  Point,  N.  Y.,  examination  of  Milton  Harbor  at i,  94, 867 

Milwaukee  Bay,  WMs.,  improvement  of  harbor  of  refuge i,  363 ;  iv,  2637 

Milwaukee  Harbor,  W^is. : 

Establishment  of  harbor  lines  in  Milwaukee  River 1, 21, 472 

Improvement  of i,363;  iv,2640 

Improvement  of  harbor  of  refuge  at  Milwaukee  Bay i,  363 ;  iv,  2637 

Water  levels i,497;  vii,4251 

Milwaukee  River,  Wis. : 

Establishment  of  harbor  lines  at  Milwaukee i,  21, 472 ;  iv,  2686 

Improvement  of  Milwaukee  Harbor i,  363;  iv,2640 

Milwaukee  ( South),  W^is.,  survey  of  harbor  at i,  364 ;  i v,  2641 

Mines,  submarine i,  5, 6 

Min^o  Creek,  S.  C,  improvement  of i,  194 ;  li,  1405 

Mining  casemates i,  5 

Minnesota  River,  Minn. : 

Examination  of,  for  bank  protection  at  Belle  Plaine  and  Mankato.  i,  300 ;  iir,  2206 

Improvement  of I,  298 ;  ill,  2194 

Reservoirs  at  Big  Stone  Lake,  examination  for ],  300 ;  ill,  2208 

Mint  (schooner),  removal  of  wreck  of i,  150;«ii,  1146 

Mishaum  Point,  Mass.,  removal  of  wreck  near if  70, 713 

Mispillion  River,  Del.,  improvement  of l,  138;  ii,  1120 

Missisquoi  River,  Vt.,  examination  of I,  429 ;  v,  3243 

Mississippi  River: 

Baton  Rouge  Harbor,  La.,  examination  of i,  261 ;  iii,  1793 

Bayou  Sara,  La.,  examination  at iii,  1795 

Big  Stone  Lake,  Minn.,  examination  for  reservoirs i,  300 ;  in,  2208 

Davenport,  Iowa,  construction  of  bridge  between  Rock  Island,  III.,  and. ..  1,474 
Des  Moines  Rapids  Canal  and  Dry  Dock,  operating  and  care  of .  i,  292;  ui,  2152 

Flint  Creek  to  Iowa  River,  survey  of  west  bank  from i,  293 ;  III,  2168 

Gauging,  and  tributaries I,  278 ;  in,  1955 

Gauging,  at  or  near  St.  Panl,  Minn i,  299;  ill,  2702 

Hastings,  Minn.,  construction  of  bridge  at 1, 474 

La  Crosse  Harbor,  Wis.,  examination  of i,  293 ;  in,  2163 
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Mississippi  River — Continued. 

Minneapolis  to  Missouri  River,  improvement  from i,  291 ;  iii,  2108 

Minneapolis  to  St.  Paul,  construction  of  Lock  and  Dam  No.  2. ..  i,  292;  ill,  2158 

Ohio  River,  improvement,  surveys,  etc.,  below i,  469 ;  vi,  3617 

Ohio  River  to  Missouri  River,  improvement  from i,  288 ;  ii  I,  2059 

Plaquemine,  Bayou,  La.,  bank  protection  at  moutli  of i,  249 ;  in,  1757 

Quincy  to  Warsaw,  111.,  survey  of  oast  bank  from i,  293 ;  in,  2163 

Quincy  Bay,  111.,  examination  of i,  293 ;  in,  2159 

Quincy  Bay,  111.,  improvement  of i,  291;  iii,  2109 

Reservoirs'at  Big  Stone  Lake,  Minn.,  examination  for i,  300;  in,  22(^ 

Reservoirs  at  headwaters,  construction  of i,  294 ;  in,  2174 

Reservoirs  at  headwaters,  operating  and  care  of i,  295 ;  iii,  2179 

Reservoirs  at  headwaters,  surveys  ior iii^  2206 

Rock  Island,  111.,  construction  of  bridge  between  Davenport, 

Iowa,  and i,  474 

St.  Anthonys  Falls,  Minn.,  improvement  above l,  294 ;  In,  2171 

St.  Louis,  Mo.,  improvement  at i,  289;  in,  2091 

Snag  boats  and  dredge  boats  on  upper  river,  operation  of i,  291 ;  in,  2095 

Snags  and  wrecks,  removal  of , i,  287 ;  in,  2043 

Sonui  Pass,  inspection  of  improvement  of i,  21, 244 ;  in,  1725 

South  St.  Paul,  Minn.,  construction  of  bridge  at I,  474 

Superior,  Lake,  to,  survey  for  canal  from i,  353 ;  i  v.  2.587 

Survey  of 1,469;  vi,3617 

Vicksbnrg  Harbor,  Miss.,  improvement  of i,  274 ;  in,  1933 

Mississippi  Kiver  Commission : 

Annual  report  of 1,469;  vi,3617 

List  of  appendixes vi.3ft47 

List  of  plates vi,3648 

Mississippi  Sound,  Ala.  and  Miss. : 

Examination  of  bar  in  Horn  Island  Pass,  Miss i,  244 ;  n,  1714 

Survey  of  channel  between  Mobile  Bay  and i,  244 ;  u,  1716 

Missouri  River: 

Jefferson  City,  Mo.,  construction  of  bridge  at 1, 476 

Lexington,  Mo.,  construction  of  bridge  at i,  475 

Sioux  City,  Iowa,  examination  of  Nebraska  side  of,  opposite 1, 304;  in,  2240 

Sioux  City,  Iowa,  improvement,  surveys,  etc.,  below 1, 469;  vii,  3957 

Sioux  City,  Iowa,  to  Stubbs  Ferry,  Mont.,  improvement  from i,  301 ;  in,  2213 

Sioux  City,  Iowa,  removing  snags  above 1, 303 ;  in,  2238 

Missouri,  Department  of'  the,  report  of  engineer  officer 1, 497 ;  vii,  4253 

Missouri  River  Commission 1, 469;  vii,  3857 

Mobile,  Ala. : 

Defense  of i,  5,  6.  11,  12 

Improvement  of  harbor  of 1, 235 ;  li,  1683 

Mobile  Bay,  Ala. : 

Improvement  of  Mobile  Harbor i,235;  ii,  1683 

Survey  of  channel  between  Mississippi  Sound  and 1, 244 ;  n,  1716 

Mobile  River,  Ala. : 

Improvement  of  Mobile  Harbor 1,235;  n,1683 

Removal  of  wreck  in 1, 243 ;  ll,  1712 

Mokelumne  River,  Cal.,  improvement  of 1, 437 ;  v,  3297 

Monomoy,  Mass.,  removal  of  wrecks  near i,  70, 71, 716, 719, 720, 726 

Monongahela  Navigation  Company,  purchase  of  locks  and  dams  on  Mononga- 
hela  River,  belonging  to 1, 325 

Monongahela  River,  W .  Va.  and  Pa. : 

Bridge  at  Pittsburg,  construction  of,(Glenwood  Highway  Bridge  Company)  i,  474 

Bridge  at  South  Tenth  street,  Pittsburg,  reconstruction  of. i,  477 

Bridge  between  Pittsburg  and  rioniestead,  construction  of. i,  473 

Harbor  lines  at  Pittsburg,  establishment  of 1, 21, 471 ;  in,  2420 

Improvement  of 1, 323 ;  in,  2396 

Lock  and  Dam  No.  6,  purchase  of i,325;  in,  2404 

Lock  and  Dam  No.  7,  purchase  of 1,324;  in,  2403 

Locks  and  Dams  No».  8  and  9,  operating  and  care  of 1, 324 ;  in,  2400 

Locks  and  dams  of  Monongahela  Navigation  Company,  purchase  of i,325 

Monroe,  Fort,  Va.,  sewerage  system  and  water  supply  at 1, 9, 511 

Monroe  Harbor,  Mich. : 

Improvement  of 1,408;  v,S071 

Water  levels i.  497 ;  \^l,  4251 

Monroe,  Lmnng  (canal  boat),  removal  of  wreck  of 1, 150;  u,  1146 

Moosabec  Bar,  Me.,  improvement  of 1,23,541 

Mormon  Channel  (slough),  Cal.,  construction  of  bridge  across,  at  Stockton...  1,  476 

Morris  Ferry,  Ark.,  construction  of  bridge  across  Little  River  near 1,475 
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Morrison^  FAlen  (schooner),  removal  of  wreck  of 1 1, 70 ;  716 

Morristown,  N.  Y.,  construction  of  bridge  across  St,  Lawrence  Kiver  at 1,476 

Mortar  batteries i,  5, 12, 519 

Mortar  emplacements - 1,5, 12 

Monnt  Desert,  Me.,  construction  of  breakwater  from  Porcupine  Island  to..  1, 25, 544 

Monnt  Hope  Bay,  Mass.,  examination  of 1, 71,  T^ 

Mount  Pleasant  shore,  Chai'li^ston  Harbor,  S.  C,  improvement  of i,  196;  ii,  1421 

Mount  Vernon  (schooner),  removal  of  wreck  of i,  132 ;  ii,  1078 

Mud  Lake,  La.,  improvement  of i,  254 ;  mi,  1768 

Mud  River,  S.  C.,  survey  for  waterway  via i,  207 ;  ii,  1521 

MurderkiU  River,  Del.,  improvement  of , i,  137 ;  ii,  1118 

Muscle  Shoals  Canal,  Tennessee  River,  Ala.,  operating  and  care  of..  J, 313;  in, 2305 

Muscogee,  Fla.,  construction  of  bridge  across  Perdido  River  near i,  474 

Muskegon  Harbor,  Mich.,  improvement  of 1, 382 ;  iv,  2799 

Muskingum  County,  Ohio,  alteration  of  bridge  of,  across  Muskingum  River  at 

Taylorsville....: 1,321,482 

Muskingum  River,  Ohio: 

Bridge  at  Marietta,  alteration  of i,  320, 481 

Bridge  at  Taylorsville,  alteration  of 1,321,482 

Ice  harbor  at  mouth  of,  construction  of i,  320;  in,  2368 

Improvement  of i,321;  in,  2370 

Locks  and  dams  on,  operating  and  care  of i,  322 ;  in,  2371 

Survey  of,  from  Zanesville  to  Dresden i,323;  in,  2390 

Mystic  River,  Conn.,  improvement  of i,  73, 758 

Mystic  River,  Mass. : 

Bridge  (temporary)  between  Boston  and  Chelsea,  construction  of i,  478 

Chelsea  Bridge  at  Boston,  reconstruction  of i,  478 

Improvement  of i,  46, 618 

N. 

Nandua  Creek,  Va.,  survey  of 1,170,177;  n,  1302 

Nansemond  River,  Va, : 

Improvement  of i,  170;  n,  1280 

Survey  of  Nandua  Creek 1,170,177;  ii,  1302 

Nanticoke  River,  Del.,  survey  of ij  161 ;  n,  1165 

I^antucket  Harbor,  Mass. : 

Improvement  of  harbor  of  refuge i,  56, 658 

Removal  of  wreck  in 1,70,704,715 

Nantucket  Sound,  Mass.,  removal  of  wrecks  in i,  69, 70, 71, 710, 724 

Napa  River,  Cal. : 

Examination  of,  between  North  and  South  Vallejo i,  436 ;  v,  3285 

Improvement  of i,  431 ;  v,  3263 

Narragansett  Bay,  R,  I. : 

Defense  of i,  .5, 6, 7, 13, 14, 503 

Improvement  of i,  62, 679 

Narraguagus  River,  Me.,  improvement  of i,  24, 543 

Narrows  of  Lake  Charaplain,  N.  Y.  and  Vt.,  improvement  of i,  428 ;  v,  3241 

Narrows,  The,  Bogue  Phalia,  Miss.,  examination  at l,  280 ;  in,.  1988 

Natalbany  River,  La. : 

Examination  of i,  260;  in,  1786 

Improvement  of 1,246;  in,  1744 

Naushon  Island,  Mass. : 

Removal  of  wreck  in  Buzzards  Bay  near i,  69, 707 

Removal  of  wreck  in  Tarpaulin  Cove  Harbor 1, 70, 714 

Survey  of  Tarpaulin  Cove i,  73 

Navigable*  rivers  of  the  United  States,  tonnage  map  of i,  497 

Navigable  waters,  bridges  across: 

Alteration  of 1,21,480,482 

Construction  of *>  21, 473 

Examination  of  bills  to  authorize  construction  of .  ^»  ^\ 

Examination  of  plans  and  locations  of  proposed i,  21, 473, 476 

Obstructing  navigation,  action  upon 1, 21, 482 

Navigation,  action  upon  bridges  obstructing i,  21, 482 

Neches  River,  Tex.,  improvement  of i,  259 ;  ni,  1781 

Nehalem  Bay,  Oreg. ,  improvement  of  entrance  to i,  448 ;  v,  3386 

Nestucca  River,  Oreg.,  survey  of,  from  Woods  to  the  ocean i,  459 ;  v,  3509 

Neuse  River,  N.  C. : 

Bridge  across,  construction  of i,  477 

Improvement  of i,  181;  n,  1319 

Improvement  of  waterway  between  Beaufort  Harbor  and i,  182;  n,  1321 
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New  Bedford  Harbor,  Mass.,  improvement  of 1,59,669 

New  Castle,  Del.,  improvement  of  ice  harbor  at I,  135;  ii,  1113 

New  Haven,  Conn.,  bridge  of  city  of,  obstructing  Quiunipiac  River i,  4S3 

New  Haven  Harbor,  Conn. : 

Construction  of  breakwaters  in i,  78, 783 

Establishment  of  harbor  lines 1,21,471,882 

Examination  of  West  River  from  steam  railroad  crogsiug  to  main  channel 

in 1,93,853 

Improvement  of I»  78, 777 

Removal  of  wreck  in i,  93, 851 

New  Haven,  111.,  construction  of  bridge  across  Little  Wabash  River  at 1, 4<i 

New  .lersey,  improvement  of  channel  between  Staten  Island  and i»  HO,  970 

New  Orleans,  La.,  defense  of i,  5, 11, 1:2 

New  River,  N.  C. : 

Improvement  of 1,184;  ii,  1328 

Improvement  of  waterway  between  Beaufort  Harbor  and 1, 183;  ii,  1325 

Improvement  of  waterway  between  Swansboro  and i,  184 ;  ii,  1327 

New  River,  Va.  and  W.  Va.,  improvement  of 1, 335 ;  in,  2465 

New  Rochelle  Harbor,  N.  Y .,  examination  of h^t 868 

New  York,  N.  Y.,  constructiou  of  bridge  across  Harlem  River  at  First  avenue, 

by  city  of 1,477 

New  York  Harbor,  N.  Y. : 

Arthur  Kill,  improvement  of i,  109,969 

Bay  Ridge  Channel,  imnrovement  of 1, 103, 943 

Bedloes  Island,  sea  wall  at L  15 

Buttermilk  C*hanuel,  improvement  of i,  102, 940 

Channel  between  Stiiten  Island  and  New  Jersey,  improvement  of 1, 110, 970 

Davids  Island,  sea  wall  at i,  15 

Defense  of.... 1,5,6,7,12,14,504,519 

Ka{>t  River  and  Hell  Gate,  improvement  of i,  100, 930 

Ea»t  River  near  Rikers  Island,  moditication  of  harbor  lines i,  21, 471, 1017 

Govvanus  Bay,  improvement  of i,  103, 943 

Go  wan  us  Creek  Channel,  improvement  of 1, 103,943 

(iravesend  Bay,  examination  of 1,121,1005 

Harbor  lines  in  East  River  near  Rikers  Island,  modification  of i,  21, 471, 1017 

Harlem  River,  improvement  of 1, 98. 917 

Improvement  of i,  1(6, 9.^ 

Red  Hook  Channel,  improvement  of i,  103,943 

Sandy  Hook,  sea  wall  and  embankment  at i,  14 

Schuyler,  Fort,  sea  wall  at i,  15 

»Spuy  ten  Duy vil  Creek,  improvement  of i,  98, 917 

Supervision  of 1,468;  v,  3609 

Wads  worth.  Fort,  acquisition  of  site  for  fortifications  at i«  14, 504 

Wrecks,  removal  of 1, 120, 998 

New  York,  New  Haven  and  Hartford  Railroad  Company,  bridge  of 1, 478 

Ncwbern,    N.    C,    improvement    of   waterway    between     Beaufort    Harbor 

and 1 1,182;  1 1, 1321 

Newburyport  Harbor,  Mass. : 

Improvement  of 1,39,598 

Removal  of  wreck  near 1,53,^2 

Newport  and  Cincinnati  Bridge  Company,  bridge  of i,  475 

Newport,  Ky.,  reconstruction  of  bridge  across  Ohio  River  between  Ciucinuati, 

Ohio,  and i,  475 

Newport  Harbor,  R.  I.,  improvement  of i,  64, 683 

Newport  River,  N.  C,  improvement  of  waterway  via ^182;  u,  1321 

Newtown  Creek,  N.  Y. : 

Bridge  between  Long  Island  City  and  Brooklyn,  alteration  of 1, 481 

Bridge  (temporary)  between  Long  Island  City  and  Brooklyn,  constrnc- 

tionof 1,481 

Examination  of  West  Branch  of 1, 121, 1006 

Improvement  of i,  102, 935 

Niagora  River,  N.  Y. : 

Establishment  of  harlior  lines  in  vicinity  of  Ferry  street,  Bnfialo.  1, 21,472 ;  v,  3180 

Improvement  of  Buffalo  Harbor I 1,414;  v,3146 

Improvement  of,  from  Tonawanda  to  Port  Day  (Niagara  Falls).. .  1,416;  V,3166 

Improvement  of  Tonawanda  Harbor  and i»415;  v,3162 

Nomini  Creek,  Va.,  improvement  of i,  161;  11,1228 

Noudisappearing  gun  carnages 1,5 
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Nooksack  River^  Wash. : 

Improvemeut of 1,456;  v,3442 

Surveyor i,459;  v,3511 

Noonday  Rocks^San  Francisco  Harbor, Cal.^examination  for  removal  of.  i,  430 ;  v,  3254 

Norfolk  and  Carolina  Railroad  Company,  bridge  of i,  477 

Norfolk  County,  Va.,  construction  of  bridge  across  Scotts  Creek  in i,  477 

Norfolk  Harbor,  Va. : 

Improvement  of,  and  its  approaches i,  168;  ii,  1275 

Improvement  of  approach   to,  between  Lambert  Point   and   Fort  Nor- 
folk   1,169;  11,1279 

Waterway  between  Albemarle  Sound,  N.  C,  and,  improvement  of.  i,  173;  ii,  1286 

Norfolk.  Va.,  Improvement  of  approach  to  United  States  navy-yard  at  1, 169;  ii,  1279 

North  Bay,  Puget  Sound,  Wash.,  examination  for  waterway  between  Hoods 
Canaland i,457;  v,3466 

North  Carolina,  survey  of  waterways  connecting  Dismal  Swamp  (^anat,  Va., 
with  sounds  of 1, 177 ;  ii,  1296 

North  East  (Cape  Fear)  River,  N.  C. : 

Improvement  of i,  185;  ii,  1330 

Survey  of,  from  old  county  ferry  to  Juniper  Swamp  or  Creek i,  192;  ii,  1389 

North  Landing  River,  Va.  and  N.  C,  improvement  of i,  174 ;  ii,  1289 

North    River,  N.  C,  examination  of  route  from  Beaufort  Harbor  to  month 
of 1,192;  11,1380 

North  River,  Wash. : 

See  also  Willapa  River  and  Harbor. 

Examination  of,  from  the  mouth  upward  25  miles 1, 458 ;  v,  3485 

North   Vallejo,  Cal.,  examination   of  Napa  River    between   South    Vallejo 
and 1,436;  v,3285 

Northern  and  Northwestern  Lakes : 

Charts,  correcting,  printing,  and  issuing  of i,  493, 494, 496 ;  vii,  4159 

Estimates 1,495,497 

Improvement  of  channels  in  connecting  waters  of. i,  397 ;  iv,  2859 

Surveys 1,492;  vii,4159 

Water  levels i,497;  vii, 4162, 4251 

Northportu  Ala.,  bridge  obstructing  Warrior  River  between  Tuscaloosa  and  ..   i,  483 

Nor  walk  Harbor,  Conn. : 

Bridge  at  South  Norwalk,  construction  of i,  478 

Improvement  of 1, 83, 804 

Survey  of i,  95 

Norwalk  River,  Conn.    See  Norwalk  Harbor. 

Norwalk  (South),  Conn. : 

Bridge  across  Norwalk  River  at,  construction  of i,  478 

Improvement  of  Norwalk  Harbor ' 1,83,804 

Survey  of  Norwalk  Harbor i,  95 

Noxubee  River,  Miss. : 

Examination  of,  from  Macon  to  Hashuqua  Creek 1, 244 ;  ii,  1715 

Improvemeut  of 1,239;  ii,  1699 

O. 

Oak  Orchard  Harbor,  N.  Y.,  improvement  of ^418;  v,  3172 

Oakland  Harbor,  Cal.,  improvement  of i,  429;  v,  3247 

Obion  River,  Tenn. :  • 

Improvement  of 1,305;  iii,2245 

Survey  of,  from  Forked  Deer  River  to  Mississippi  River i,  310;  ill,  2265 

Obstructions  to  navigation,  action  upon  bridges  constituting i,  21, 482 

Occoquan  Creek,  Va.,  improvement  of i,  159;  ii,  1219 

( )ccupancy  of  structures  built  by  the  United  States i,  21, 483 ;  vii,  4077 

Ocean  Causeway  Company,  bridge  of i,  479 

Ocean  Eagle  (schooner),  removal  of  wreck  of i,  53, 642 

Ocklawaha  River,  Fla.,  improvement  of i,  211 ;  ii,  1357 

Ocmulgee  River,  Ga.,  improvement  of i.  204 ;  ii,  1485 

Oconee  River,  Ga.,  improvement  of i,  203 ;  ii,  1481 

Oconto  Harbor,  Wis. : 

Examination  of 1,368;  iv.2681 

Improvement  of i,  355 ;  iv,  2600 

Ocracoke  Inlet,  N.  C,  improvement  of ijl*^^;  w,  1306 

Office  of  the  Chief  of  Engineers 1,499 

Officers  of  the  Corps  of  Engineers.     See  Corps  of  Engineers. 

Ogdensburg  Harbor,  N.  Y.,  improvemeut  of Ij425;  v,3229 
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Ohio  Canal,  anrvey  of 1,22 

Ohio  Kiver : 

Bridge  between  Cincinnati,  Ohio,  and  Newport,  Ky .,  reconstruction  of i,  475 

Canal  routes  between  Lake  Erie  and,  survey  of 1. 22 

Dam  below  Beaver  River,  Pa. ,  construction  of 1, 320 ;  lu,  2363 

Dam  No.  2,  survey  for  location  of i,  320 

Dams  Nos.  3, 4,  and  5,  survey  for  location  of i,  323 

Davis  Island  Dam,  Pa.,  operating  and  care  of i,  320 ;  ill,  2359 

Elizabethtown  Harbor,  111.,  survey  of i,  323 

Evansville  Harbor,  lud.,  survey  of i,323;  in,  2388 

Falls  of,  at  Louisville,  Ky.,  improvement  of 1, 328 ;  in,  2427 

Falls  of,  Indiana  Chute,  improvement  of 1, 329 ;  ill,  2431 

Harbor  lines  between  Pittsburg  and  Davis  Island  Dam,  Pa.,  establish- 
ment of 1,21,471;  111,2420 

Improvement  of 1, 316;  iii,  2822 

Indiana  Chute,  improvement  of 1, 329 ;  ill,  2431 

Ironton,  Ohio,  examination  at i,  322;  ill,  2385 

Louisville  and  Portland  Canal,  Ky.,  operating  and  care  of i,  330;  in,  2434 

Snag  boat  on,  operating 1,319;  iii,  2355 

Wrecks  in,  removal  of i,322;  111,2384 

Ohio,  State  of,  survey  of  waterways  in.  for  canal  between  Lake  Erie  and  Ohio 

River i,22 

Okanogan  River,  Wash.,  examination    of,   from  mouth   to  ht^ad  of  naviga- 
tion   1,457;  v,3475 

Olcott  Harbor,  N.  Y.,  improvement  of I,  417 ;  v,  3171 

Old  River  Branch  of  San  Joaquin  River,  Cal.,  survey  of i^  "^1 ;  v,  3338 

Olympia  Harbor,  Wash.,  improvement  of.'- i,  453 ;  v,  3416 

Oneonia  (barge),  removal  of  wreck  of i,  71, 726 

Onset  Harbor,  Mass.,  examination  of i,  72, 737 

Ontario,  Lake: 

See  also  Northern  and  Northwestern  I^akes. 

Examination  of  chauncl  connecting  Irondequoit  Bay  with i,  424 ;  v,  3222 

Water  levels i,  4iJ7 ;  vii,  4251 

Onl onagou  Harbor,  Mich.,  improvement  of i,  348 ;  iv,  2557 

Orange  Mills  Flats,  St.  Johns  River,  Fla.,  examination  at i,221 ;  ii,  156') 

Osage  River,  Mo.,  improvement  of i,470;  vu,  3957, 3966, 3996, 4045 

Oswego  Harbor,  N.  Y. : 

Improvement  of i,  421;  v,  3204 

Water  levels 1,497;  vil,4251 

Otter  Creek,  Vt.,  improvement  of i,427;  v,3239 

Ouachita  River,  Ark.  and  La.,  improvement  of 1, 269;  Hi,  1887 

P. 

Palatka,  Fla. : 

Examination  of  St.  Johns  River  at  Orange  Mills  Flats  near 1*221;  ii,  1560 

Reconstruction  of  bridge  across  St.  Johns  River  at 1 i,4<i 

Palm  Beach,  Fla.,  construction  of  bridge  across  Lake  Worth  at i,  479 

Pamlico  River,  N.  C,  improvement  of i,  179;  11,1312 

Paninnkey  River,  Va.,  improvement  of 1, 166;  ii,  1249 

Paragould  Southeastern  Railroad  Company,  bridge  of i,  481 

Parkers  Head  Harbor  and  Channel,  Me.,  examination  of i,  38,  .581 

Parkers  River,  Mass.,  removal  of  wreck  in  Nantucket  Sound  near i,  G9. 704 

Pftscagoula  River,  Miss.,  improvement  of i,  239;  ii,  1700 

Pasquotank  River,  N.  C,  improvement  of .* i>175;  II,  1293 

Pass  Aux  Herons,  Ala. ,  survey  for  channel  through i,  244 ;  ii,  171t» 

Passage  Key  Channel,  Tampa  Bay,  Fla.,  removal  of  wreck  in 1*221;  ii,  15(50 

Passaic  River,  N.  J. : 

Improvement  of 1,111,973 

Improvement  of,  above  Newark i.  111,  975 

Improvement  of,  below  Newark i,  111,973 

Patapsco  River,  Md. : 

Improvement  of  and  channels  to  Baltimore i,  152;  ii,  1175 

Improvement  of  channel  to  Curtis  Baj' i,  154;  li.  1181 

Survey  of  Baltimore  Harbor i,  167 ;  ii,  1201 

Patchogue  River,  N.  Y.,  improvement  of 1, 91,  S44 

Pawcatuck  River,  R.  I.  and  Conn. : 

Improvement  of i,  67, 696 

Survey  of,  from  Westerly  to  Stonington i,  73 

Pawtucket  River,  R.  I. : 

Bridge  at  Providence,  reconstruction  of 1, 478 

Improvement  of l»  61, 676 

Removal  of  wreck  in l,  7CB 
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Pearl  River,  Misfl.,  improvement  of: 

Below  Jackson i,241;  ii,1706 

Between  Carthage  and  Jackson i,242;  ii,  1708 

Between  Ediiiburg  and  Carthage i,  242 ;  ii,  1710 

Pease  Creek,  Fla.,  improvement  ot* i,  216;  ii,  1551 

Peekskill  Harbor,  N.Y.,  examination  of 1,120,9^9 

Pend  d'OreiUe  River,  Mont.,  examination  of  (Flathead  River),  from  Flathead 

Lake  to  Jocko  Station i,  458;  v,  3480 

Pennsylvania  and  Now  Jersey  Railroad  Company,  bridge  of 1, 474 

Pennsylvania  Railroad  Company,  bridge  of i,  475 

Penobscot  River,  Me.,  improvement  of i,  26  548 

Pensaoola,  Fla. : 

Defense  of 1,5,6,11,12 

Imnrovement  of  harbor  at i,  229 ;  ii,  1629 

Pensaukee  Harbor,  Wis.,  improvement  of i,  856 ;  i v,  2602 

Pentwater  Harbor,  Mich.,  improvement  of 1, 383 ;  i v,  2804 

Perdido  River,  Fla!  and  Ala.,  construction  of  bridge  across,  near  Holman  Ferry,  i,  474 

Petaluma  Creek,  Cal.,  improvement  of i,  438 ;  v,  3308 

Petit  Jean  River,  Ark.,  improvement  of i,  282 ;  in,  2015 

Petoskey  Harbor,  Mich.,  improvement  of i,  388 ;  iv,  2818 

Phalia,  Bogue,  La. : 

Examination  of i,260;  in,  1784 

Improvement  of i,  245 ;  in,  1742 

Phalia,  Bo^ne,  Miss.,  examination  of i,  280;  in,  1988 

Philadelphia,  Pa. :  , 

Bridge  across  Delaware  River,  construction  of i,  474 

Bridge  across  Frankford  Creek,  recouatmction  of,  by  city i,  477 

Defense  of 1,-5,6,8,12,507 

Improvement  of  Frankford  Creek i,  131 ;  n,  1075 

Improvement  of  harbor  at i?  124 ;  ii,  1032 

Phillissi  Island,  Ohio  River,  removal  of  wrecks  at i,  322 ;  in,  2384 

Piankatank  River,  Va.,  survey  of  bar  at  northwest  entrance  of  Milford  Haven 

from 1,167;  ii,  1267 

Piers  built  by  the  United  States,  occupancy  or  injnry  of 1, 21, 483;  vii,  4077 

Pigeon  bayous.  La.,  improvement  of i,  249;  in,  1754 

Pine  River,  Mich.,  survey  of,  at  St.  Clair  City i,  397 

Pittsburg,  Pa. : 

Bridge  across  Monongahela  River  at,  construction  of  (Glen wood  Highway 

Bridge  Company) i,  474 

Bridge  across  Monongahela  River  at  South  Tenth  street,  reconstruction  of.  i,  477 
Bridge  across  Monongahela  River  between  Homestead  and,  construction 

•     of 1,473 

Davis  Island  Dam,  Ohio  River  near,  operating  and  care  of 1, 320;  in,  2359 

Harbor  lines  at,  establishment  of 1,21,471;  in,  2420 

Herr  Island  Dam,  Allegheny  River  near,  construction  of i,  326 ;  in,  2410 

Plaquemine,  Bay  on.  La. : 

Improvement  of i,  249;  in,  1754 

Prevention  of  caving  at  mouth  of h^^'t  i"»  1*7^7 

Platforms,  gun  and  mortar ^ i,  5, 12 

Plattsbiirg  Harbor,  N.  Y.,  improvement  of i,426;  v,3235 

Plymouth  Harbor,  Mass. : 

Examination  of i,  54, 645 

Improvement  of i,  51, 635 

Poconioke  River,  Md. : 

Examination  for  cftnal  from  Indian  River,  Del i,  151 ;  n,  1154 

Survey  for  connecting  Sinepuxent  Bay  with,  above  Snow  Hill i,  151 ;  n,  1167 

Survey  of,  between  Snow  Hill  and  Shad  Landing i,  151 ;  n,  1167 

Point  Judith,  R.L: 

Improvement  of  harbor  of  refuge  at i,  65, 686 

Removal  of  wreck  off 1,71,723 

Point  Judith  Pond,  R.  I.,  improvement  of  entrance  to 1, 66, 688 

Point  of  Rocks,  Mass.,  examination  of  Manchester  Harbor  at  and  below...  i, 53, 643 
Point  San  Pablo,  San  Francisco  Bay,  Cal.,  examination  for  removal  of  The 

Brothers  (rocks)  near 1,431;  v,3260 

Pollock  Rip,  Mass.,  removal  of  wrecks  in  and  near . .  1, 69, 70, 71, 705, 709, 719, 720, 726 
Ponchatoula  River,  La. : 

Examination  of i,260;  ni,  1786 

Improvement  of i,  246;  in,  1744 

Porcupine  Island,  Me.,  construction  of  breakwater  from  Mount  Desert  to. .  i,  25.544 
Port  Bolivar,  Galveston    and  Virginia  Point  Terminal  Railroad  Company, 
bridge  of 1,478 
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Port  Cheater  Harbor,  N.  Y. : 

Examination  of 1,94,865 

Improvement  of i,  86, 818 

Port  Clinton  Harbor,  Ohio,  improvement  of 1, 404;  v,  3081 

Port  Deposit,  Md.,  snrvey  of  Susquehanna  River  i¥om  below  Havre  de  Grace  to 

above i,  152;  ii,  1169 

Port  Huron,  Mich.,  improvement  of  Black  River  at i,  392 ;  iv,  2834 

Port  Jefferson  Harbor,  N.  Y.,  improvement  of i,  89, 831 

Port  Orford,  Oreg.,  survey  at i,458;  v,S491 

Port  Tobacco  River,  Md.,  examination  of  Chapel  Point  Harbor i,  166;  ii,  1252 

Port  Washington  Harbor,  Wis.,  improvement  of i,  362 ;  iv,  2634 

Portage  Lake  and  Lake  Superior  snip  canals,  Mich. : 

Improvement  of ■. i,349;  iv,  2561 

Operating  and  care  of i,350;  iv,  2562 

Portage  Lake,  Houghton  County,  Mich.,  waterway  from  Keweenaw  Bay  to 
Lake  Superior,  via : 

Improvement  of i,349;  iv,  2561 

Operating  and  care  of i,350;  iv,2562 

Portage   Lake,  Manistee  County,  Mich.,  improvement  of  harbor  of  refuge 

at 1,386;  iv,2811 

Portage  River,  Mich.,  waterway  from  Keweenaw  Bay  to  Lake  Superior,  via: 

ImproveBMBt of 1,349;  iv,2561 

OpentiBg aaid  oare  of 1,360;  iv,2562 

Portland,  Conn.,  construction  of  bridge  across  Connecticut  River  between 

Middletown  and i,480 

Portland,  Me. : 

Bridge  of  city  of,  obstructing  entrance  to  Back  Cove i,  482 

Defense  of 1,5,6,12,13,508 

Improvement  of  channel  i  n  Back  Cove i,  33, 566 

Improvement  of  harbor  at 1,32^563 

Potomac  River : 

Aqueduct  Bridge  across,  at  Washington,  D.  C,  repair  of. 1, 484 ;  vii,  4085 

Chapel  Point  Harbor,  Md. ,  examination  of i,  166 ;  ii,  1252 

Eastern  Branch  of  ( Anacostia  River),  improvement  of i,  159 ;  ii,  1217 

Great  Falls,  erection  of  fishways  at 1,489;  vii,41U 

Great  Falls,  raising  height  of  dam  at 1,487;  vii,4112 

Long  Bridge  at  Washington i,  158;  ii,  1212 

Wa^ington,  D.  C,  improvement  at i,  157 ;  ii,  1208 

Powder  Hole  Harbor,  Mass.,  removal  of  wreck  in i,  70, 716 

Powow  River,  Mass.,  improvement  of i,41,6U2 

PratU  Julia  E,  (schooner),  removal  of  wreck  of i.  70, 715 

Preequ'  He  Harbor,  Mich.,  removal  of  wreck  in i,  395 ;  A%  2840 

Prescjue  Isle  Peninsula,  Erie  Harbor,  Pa.,  preservation  of i,  413;  v,  8142 

Providence,  R.  I.,  reconstruction  of  bridge  across  Seekonk  River  by  city  of..     i,478 
Providence  River,  R.  I. : 

Improvement  of 1,62,679 

Rem  oval  of  Green  Jacket  Shoal 1, 63, 682 

Provincetown  Harbor,  Mass.,  improvement  of if^2,  639 

Public  buildings  and  grounds.  District  of  Columbia,  improvement  and  care 

of 1,491;  VII,  4129 

Public  works  of  the  United  States,  occupancy  or  injury  of i,  21, 483;  ^^I,  4077 

Puget  Sound,  Wash. : 

Defense  of i,  5 

Harbor  lines  at  Seattle  and  Ballard,  establishment  of i,  21, 473 ;  v,  3543 

Improvement  of,  and  tributaries i,  456 ;  v,  3442 

Waterway  between  Hoods  Canal  and  North  Bay,  examination  for.  i,  457 ;  v,  3466 

Waterwav  connecting  lakes  Union  and  Washington  with,  improYement  of.  i,  453 

Pultneyville  Harbor,  N .  Y.,  improvement  of i,  419;  v,  3188 

Q- 

Quantico  Creek,  Va.,  examination  of i«  166;  n,  1254 

Queen  of  the  West  (steamer),  removal  o  f  wreck  of. i,  259 ;  ni,  17S2 

Queens  County,  N.  Y. : 

Alteration  of  bridge  of,  across  Newtown  Creek,  between  Long  Island  City 

and  Brooklyn 1,481 

Construction  of  temporary  bridge  across  Newtown  Creek,  between  Long 

Island  City  and  Brooklyn,  by 1,481 

Quillay ute  Harbor  and  River,  Wash. ,  examination  of i,  457 ;  v^  3452 
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Quincy  Bay,  111. : 

Examination  of 1,293;  in,  2159 

Improvement  of i,291;  iii,2109 

Quinnipiac  River,  Conn.,  bridge  obstructing,  at  New  Haven i,  483 

B. 

Racine,  Wis. : 

Improvement  of  barbor  at i,  364 ;  iv,  2645 

Removal  of  wreck  near i,367;  iv,2681 

Rabway  River,  N.  J. : 

Examination  for  locks  at  moutb  of - 1, 121, 1009 

Improvement  of 1, 113, 980 

Ramsborn  Creek,  S.  C. : 

Removal  of  wreck  at  month  of 1^207;  ii,1519 

Survey  for  waterway  via i,  207 ;  ii,  1521 

Rancocas  River,  N.  J. : 

Bridge  acroHS  Lnmberton  Branch  at  Hainesport,  construction  of i,  479 

Examination  of i;  132 ;  ii,  1083 

Examination  of  Lumberton  Branch  of,  to  Lumberton i,  132 ;  ii,  1086 

Improvement  of i,  129 ;  ii,  1066 

Rappahannock  River,  Va.,  improvement  of i,  163 ;  ii,  1234 

Raritan  Bay,  N.  J. : 

Improvement  of i,  106, 959 

Survey  of,  between  South  Amboy  and  Great  Beds  Light i,  121, 1014 

Raritan  River,  N.  J.,  improvement  of.' 1,114,981 

Reconnaissances,  explorations,  and  surveys  in  military  departments 1, 497 

Red  Hook  Channel,  New  York  Harbor,  N.  Y.,  improvement  of 1, 103, 943 

Red  Lake  River,  Minn.,  examination  of,  between  Tliief  River  Falls  and 

Red  Lake i,301;  in,  2211 

Red  River,  La.  and  Ark. : 

Improvement  of i,  267 ;  iii,  1848 

Improvement  of,  above  Fulton,  Ark : i,  268 ;  iii,  1881 

Red  River  of  the  North,  Minn,  and  N.  Dak.,  improvement  of i,  299;  iii,  2197 

Redwood  Creek,  Cal.,  improvement  of ij432;  v,3265 

Rices  Point,  Minn. : 

Construction  of  bridge  across  St.  Louis  River  between  Connors  Point,  Wis., 

and,  (Duluth  and  Superior  Bridge  Company) i,  475 

Construction  of  temporary  street  railroad  bridge  across  St.  Louis  River 

between  Connors  Point,  Wis.,  and i.  477 

Richmond,  Fredericksburg  and  Potomac  Railroad  Company,  bridge  of i,  479 

Rikers  Island,  East  River,  N.  Y.,  moditication  of  harbor  lines  near i,  21, 471, 1017 

Rivers  and  harbors : 

Continnons  contracts 1,19 

Estimates  for  examinations,  sun^eys,  and  contingencies  of i,  468 

Estimates  for  improvement  of i,  19, 20 

Improvement  of i,  19 

Riverside,  Ark.,  examination  of  Cache  River  to i,  286 ;  in,  2037 

Roane  County,  Tenn.,  construction  of  bridge  across  Clinch  River  in i,  479 

Roanoke  River,  N.  C,  improvement  of i,  174 ;  ii,  1290 

Rock  Hall  Harbor,  Md.,  survey  of i,  151;  ii,  1162 

Rock  Island,  111.,  construction  of  bridge  across  Mississippi  River  between 

Davenport,  Iowa,  and i,  474 

Rock  River,  HI.,  operating  and  care  of  canal  around  Lower  Rapids  of,  at 

Milan i,375;  iv,2770 

Rockaway  (East)  Inlet,  N.  Y.,  construction  of  bridge  across  Far  Rockaway  Bay 

between  Shelter  Island  and  Hicks  Beach i,  479 

Rockland  Harbor,  Me. : 

Establishment  of  harbor  lines  at i,  21, 471, 595 

Improvement  of i,  29, 555 

Rondout  Harbor,  N.  Y.,  improvement  of i,  97, 913 

Rouge  River,  Mich. : 

Bridge  between  Springwells  and  Ecorse  townships,  Wayne  County,  con- 
struction of 1,480 

Construction  of  turning  basin  in I,  395 ;  iv,  2840 

Improvement  of i,  394;  iv,  2839 

Rough  River,  Ky.,  improvement  of i,  338 ;  ill,  2481 

Rouse  Point,  Lake  Champlain,  N.  Y.,  construction  of  breakwater  at. .  i,  426;  v,  3232 

Royal  Arch  (schooner),  removal  of  wreck  of I>  70,  719 

Royals  River,  Me.,  examination  of i,  38,  579 

Rum  Point,  N.  J.,  examination  of  inside  of  Absecon  Inlet  to  unite  waters  be- 
tween Brigantine  Beach,  Absecon  Channel,  and i,  133 ;  ii,  1094 

Rumsey,  Ky.,  reconstruction  of  Lock  No.  2,  Green  River,  at i,  337;  ii>,  2470 
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Sabine  Lake,  Tex.,  examination  of,  from  nionths  of  Sabine  and  Necbes  riverH 
to  head  of  8abine  Pass i,  260;  iii,  1790 

Sabine  Pass,  Tex. : 

Examination  of : i,  260;  lii,  17W 

.     Improvement  of  harbor  at i,  257 ;  m,  1774 

Sabine  River,  Tex.,  improvement  of i,  238 ;  iii,  1778 

Sacketts  Harbor,  N.  Y.,  improvement  of  barbor  at I,  423 ;  v,  3221 

Saco  River,  Me.,  improvement  of * i,  'My  56>< 

Sacramento,  Cal. : 

Bridge  across  Sacramento  River  at,  constrnction  of i,  47H 

Examination  of  American  River  to  prevent  sand  flowing  into  Sacramento 
River  near 1^440;  v,3335 

Sacramento  River,  Cal. : 

Bridge  at  Sacramento,  constrnction  of i,  479 

Examination  of  American  River  to  prevent  sand  flowing  into,  near  Sacra- 
mento..   1,440;  A',33a^ 

Examination  of,  from  Steamboat  Channel  to  the  mouth i,  4 1 1 

Examination  of  Steamboat  Channel i,  441 

Improvement  of i,  437 ;  v,  3299 

Improvement     of,    and    tributaries    (by    California    Ddbris     Commis- 
sion)    1.470;  \^I,4(>49 

Saginaw,  Mich.,  alteration  of  bridge  across  Saginaw  River  at i,  4^ 

Saginaw  River,  Mich. : 

Bridge  at  Saginaw,  alteration  of i,  480 

Improvement  of • i,390;  iv.2828 

St.  Anthonys  Falls,  Minn.,  improvement  of  Mississippi  River  above,  i,  204;  iii,  2174 

St.  Augustine,  Fla. : 

Constrnction  of  bridge  across  Matanzas  River  at i,  479 

Improvement  of  harbor  at i,  212 ;  ii,  1539 

St.  Augustine  Bridge  Company,  bridge  of i,  479 

St.  Clair  City,  Mich.,  survey  of  Pine  River  at i,  397 

St.  Clair  Flats  Canal,  Mich. : 

Improvement  of 1,401;  iv,  3063 

Operating  and  care  of i,  401 ;  i  v,  30W 

St.  Clair,  Lake,  Mich.,  establishment  of  harbor  lines  between  Groasepoint  and 
Milk  River 1,21,472;  iv,3069 

St.  Croix  River,  Me.,  improvement  of i,  22,  r>37 

St.  Croix  River,  Wis.  and  Minn. : 

Improvement  of 1,287;  I1L2191 

Survey  for  reservoirs  at  sources  of iii,  2206 

St.  Francis  River,  Mo.  and  Ark. : 

Bridge  below  Kounctt,  Mo.,  alteration  of i,  481 

Examination  of,  from  the  Sunk  Lauds  to  Greenville,  Mo i,  286 ;  iii,  2044) 

Improvement  of,  in  Arkansas i,  285;  iii,  2031 

Improvement  of,  in  Missonri i,  286;  ui,  2035 

St.  Johns  River,  Fla. : 

Bridge  at  Palatka,  reconstruction  of 1,477 

Examination  of,  at  Orange  Mills  Flats,  near  Palatka,  and  to  and  above 

Sanford i,221;  ii,  1660 

Improvement  of,  from  Jacksonville  to  the  ocean i.  208 ;  il,  1529 

Improvement  of  upper  river i,  210;  ii,  1534 

Improvement  of  Volusia  Bar 1,211;  ii,  1536 

Survey  of,  from  Jacksonville  to  the  ocean i,  222 ;  ii,  158R 

St.  Jones  River,  Del.     See  Murderkill  River.  

St.  Joseph  Harbor,  Mich.,  improvement  of it  377 ;  iv,  2782 

St.  Joseph  River,  Mich. : 

Improvement  of,  between  St.  Joseph  Ilarbor  and  Berrien  Springs.  I5378;  IT,  2786 
Improvement  of  St.  Joseph  Harbor h^Tt;  iv,27tQ 

St.  Lawrence  Railway  ('onipany,  bridge  of l,  476 

St.  Lawrence  River,  N.  Y. : 

Bridge  at  Morristown,  construction  of l, 476 

Improvement  of  shoals  between  Sister  Islands  and  Crossover  Light,  i,  424 ;  v,  3227 
Reexamination  of i»496;  vii,4249 

St.  Lonis  Buy,  Minn,  and  Wis. : 

Examination  of  harbors  of  Superior  and  Dalnth i,  352 ;  nr,  2579 

Improvement  of  Duluth  Harbor i,345;  iv,2533 

Improvement  of  harbor  at i,  346;  i\\Z>49 

Modification  of  harbor  lines  in 1, 21, 472;  iv%  2588 

St.  Louis  Harbor,  Mo.,  improvement  of l,  289 ;  ut,  3091 
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St.  Loais  Riveri  Minn,  and  Wia. : 

Bridge  between  Connors  Point  and  Rices  Point,  constrnction  of,  (Dnlath 

and  Saperior  Bridge  Company) i,  475 

Bridge  (temporary)  between  Connors  Point  and  Rices  Point,  construction 

of,  (street  railroad  bridge) i,  477 

Establishment      of    harbor     lines     above     Grassy     Point    to     Spirit 

Lake 1,21,472;  iv,2588 

Examination  of  Dulnth  Harbor i,352;  iv,2579 

Improvement  of  Dnluth  Harbor i,345;  iv,2533 

St.  Lncia  Inlet  and  River,  Fla.,  examination  of i,  221 ;  il,  1564 

St.  Marys  Falls  Canal,  Mioh. : 

Operating  and  care  of , i,  398;  iv, 2867 

Water  levels  at  Sanlt  Ste.  Marie i,497;  vu,  4162, 4251 

St.  Marys  River,  Mich. : 

Improvement  of,  at  the  Falls i,  399 ;  i v,  2888 

Improvement  of  Hay  Lake  Channel i,4(X);  iv,3048 

Operating  and  care  of  St.  Marys  Falls  Canal i,  398 ;  iv,  2867 

Resurvey  of,  from  Whiteiish  Bay  to  Detour  Light-Honse i,  494 ;  vii,  4160 

Water  levels i,497;  vii,  4162, 4251 

St.  Paul,  Minn.,  gauging  Mississippi  River  at  or  near i,  299 ;  in,  2202 

St.  Paul  (Sontu),  Minn.,  constrnction  of  bridge  across  Mississippi  River  at i,  474 

Sakonnet  Point,  R.  I.,  examination  of i)  72, 749 

Sakonnet  River,  R.  I. : 

Examination  of  Sakonnet  Point i,  72, 749 

Examination  of  stone  bridge  over 1,71,729 

Salem  Harbor,  Mass. : 

Improvement  of. 1,45,613 

Survey  of i,  54, 651 

Salem  River,  N.  J. : 

Examination  of,  from  Salem  City  to  the  mouth i,  133 ;  ii,  1091 

Improvement  of i,  130 ;  ii,  1071 

Salkahatchie  River,  S.  C,  improvement  of i,  197 ;  ii,  1440 

San  Diego  Harbor,  Cal. : 

Defense  of i,  5 

Improvement  of i,  434 ;  v,  3273 

San  Francisco  Bay,  Cal. : 

Anita  Rock,  examination  for  removal  of i,  431 ;  v,  3259 

Arch  Rock,  examination  for  removal  of i,  430 ;  v,  3253 

Blossom  Rock,  examination  for  removal  of 1, 430 ;  v,  3256 

Brothers,  The  (rocks),  examination  for  removal  of i,  431 ;  v,  3260 

Fifteen  Foot  Rock,  examination  for  removal  of i,  431 ;  v,  3260 

Invincible  Rock,  examination  for  removal  of i,  431 ;  v,  3260 

Oakland  Harbor,  improvement  of i,  429;  V,  3247 

Shag  Rock,  examination  for  removal  of i,  431 ;  v,  3258 

Two  Mission  Rocks,  examination  for  removal  of i,  431 ;  v,  3257 

Whiting  Rock,  examination  for  removal  of i,  431 ;  v,  3260 

San  Francisco  Harbor,  Cal. : 

Anita  Rook,  examination  for  removal  of 1, 431 ;  v,  3259 

Arch  Rock,  examination  for  removal  of i,430;  v,3253 

Blossom  Rock,  examination  for  removal  of 1, 430 ;  v,  3256 

Brothers,  The  (rocks),  examination  for  removal  of i,  431 ;  v,  3260 

Defense  of 1,5,6,11,12,515 

Fifteen  Foot  Bock,  examination  for  removal  of i,  431 ;  v,  3260 

Invincible  Rock,  examination  for  removal  of i,  431 ;  v,  3260 

Mile  Rocks,  examination  for  removal  of i,  430 ;  v,  3252 

Noonday  Rocks,  examination  for  removal  of i,  430 ;  v,  3254 

Shag  Rook,  examination  for  removal  of i,  431 ;  v,  3258 

Sunken  Rocks  off  Fort  Point,  examination  for  removal  of i,  430;  v,  3251 

Two  Mission  Rocks,  examination  for  removal  of i,  431 ;  v,  3257 

Whiting  Rock,  examination  for  removal  of i,  431 ;  v,  3260 

San  Joaquin  River,  Cal. : 

Bridge  across  Mormon  Channel  at  Stockton,  construction  of i,  476 

Bridge  across,  reconstruction  of i,  478 

Examination  of,  above  moutli  of  Stanislaus  River 1,441 

Improvement  of i,  436^  v,  3291 

Improvement    of,    and    tributaries     (by     California     D<5bris    Commis- 
sion)   1,470;  vii,4(M9 

Survey  of  Old  River  Branch i,441;  v,3338 

San  Luis  Obispo  Harbor,  Cal.,  improvement  of i,  432 ;  v,  3265 

San  Pablo,  Point,  San  Francisco  Bay,  Cal.,  examination  for  removal  of  The 
brothers  (rocks)  near...., , , ,.-., i,^lj  v,J 
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San  Rafael  Creek,  Cal.,  examination  of i, 435;  v,  3281 

Sand  Beach.  Lake  Huron,  Mich. : 

Improvement  of  harbor  of  refuge  at 1, 391 ;  i v,  2831 

Water  levels i,497;  vii,  4162, 4251 

Sandasky  Harbor,  Ohio,  improvement  of i,405;  v,3083 

Sandusky  River,  Ohio,  improvement  of 1,406;  v,  3091 

Sandy  Bay,  Cape  Ann,  Mass.,  improvement  of  harbor  of  refuge  at 1, 42, 606 

Sandy  Hook,  N.  J.,  sea  wall  and  embankment  at i,  14 

Sanford,  Fla.,  examination  of  St.  J ohns  River  to  and  above i,  221 ;  ii,  1560 

Santee  River,  S.  C,  improvement  of i,  195 ;  ii,  1408 

Sara,  Bayou,  La. ,  examination  of  harbor  at 1, 261 ;  iii,  1795 

Sarasota  Bay,  Fla.,  improven^ent  of 1, 217 ;  ii,  1553 

Sasanoa  River,  Me.,  survey  of i,  39, 592 

Saugat nek  Harbor,  Mich.:     , 

Examination  of  Kalamazoo  River  from  the  month  to  Kalamazoo,  i,  390;-  iv,  2841 

Improvement  of i,  379 ;  i  v,  2790 

Survey  of  Kalamazoo  River  from  Lake  Michigan  to i,  397 

Saugatuck  River,  Conn.,  improvement  of 1,82^800 

Sangerties  Harbor,  N.  Y.,  improvement  of i»  96, 910 

Sault  Ste.  Marie,  Mich.,  water  levels  at i,  497 ;  vii,  4162, 4251 

Savannah  Harbor,  Ga. : 

Defense  of 1,5,6,11 

Improvement  of i,  198 ;  n,  1449 

Improvement  of  waterway  between  Fernandina,  Fla.,  and 1,206;  li,  1515 

Removal  of  wrecks  in i,  207;  ii,  1519 

Survey  for  channel  between  Beaufort,  S.  C,  and i,  207 ;  ii,  1521 

Survey  of,  between  Spirit  Island  and  Charleston  and  Savannah  Railroad 

crossing 1,207;  ii,  L520 

Survey  of,  for  protection  of  anchorage  in  Ty bee  Roads i,  200 ;  ii,  1459 

Savannah  River,  Ga. : 

Improvement  of,  above  Augusta 1,201;  ii,  1470 

Improvement  of,  between  Augusta  and  Savannah i,  200 ;  ii,  1465 

Improvement  of  Savannah  Harbor 1, 198 ;  ii,  1449 

Improvement   of  waterway    between    Fernandina,    Fla.,    and    Savan- 
nah, Ga  1,206;  11,1515 

Removal  of  wrecks  in  Savannah  Harbor i,  207;  ii,  1519 

Survey  for  channel  between  Beaufort,  S.  C,  and  Savannah,  via  ..  i,  207;  ii,  1521 
Survey  of,  between  Spirit  Island  and  Charleston  and  Savannah  Railroad 

crossing i,207;  ii,  1520 

Survey   of    Savannah    Harbor    for   protection    of  anchorage  in  Tybee 

Roads 1,200;  ii,  1459 

Say  ville,  N.  Y.,  improvement  of  Browns  Creek 1, 92, 847 

Schuyler,  Fort,  N,  Y.,  sea  wall  at 1, 15 

Schuylkill  River,  Pa.,  improvement  of i,  125 ;  ii,  1057 

Scituate  Harbor,  Mass.,  improvement  of 1,50,632 

Scotts  Creek,  Va.,  construction  of  bridge  across,  in  Norlblk  County i,  477 

Sa'anton,  S.  S,  (schooner),  removal  of  wreck  of i,  70, 713 

Scuppernong  River,  N.  C.,  examination  of i,  191 ;  ii,  1360 

Sea-coast  defenses.    See  Fortifications. 

Sea  walls i,  14 

Seaconnet  Point,  R.  I.  See  Sakonnet  Point. 
Seaconnet  River,  R.  I.  See  Sakonnet  River. 
Seaford  Harbor,  Del.  See  Nanticoke  River. 
Seattle,  Wash.,  establishment  of  harbor  lines  in  Puget  Sound  at..  i,  21, 473;  v,  3543 

Sebewaing  River,  Mich.,  survey  of i,  397 

Secretary  Creek,  Md.    See  Warwick  River. 
Seekonk  (Pawtucket)  River,  R.  I. : 

Bridge  at  Providence,  reconstrnction  of 1, 478 

Improvement  of i,  61, 676 

Removal  of  wreck  in i,  702 

Shag  Rock,  San  Francisco  Harbor,  Cal.,  examination  for  removal  of.,  i,  431 ;  v,  3258 

Shamokin  (barge), removal  of  wreck  of 1,69,705 

Shark  River,  N.  J.,  examination  of  inlet  at  mouth  of,  for  harbor  of  refuge,  i,  121, 1013 

Sheboygau  Harbor,  Wis.,  improvement  of 1, 361 ;  iv,  2630 

Sheepshead  Bay,  N.  Y.,  improvement  of i,  109,968 

Shelter  Island,   N.  Y.,   construction  of   bridge  across  Far  Rockaway  Bay 

between  Hicks  Beach  and 1, 479 

Shiawassee    River,  Mich.,  examination    of,    from    Saginaw    River    to    Bad 

River 1,396;  iv,2852 

Shoal  Harbor,  N.  J.,  improvement  of , 1,118,991 
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Sboalwater  Bay,  Wash.    See  Willapa  River  and  Harbor. 

Shovelful  Shoal,  Mass.,  removal  of  wreck  on i,  70, 716 

Shrewsbury  River,  N.  J.,  improvemeut  of i,  119, 993 

Silver  Springs,  Ocala  and  Gulf  Railway  Company,  bridge  of i,  478 

Simpeonf  Clara  E»  (schooner),  removal  of  wreck  of i,  93, 850 

Sinepuxent  Bay,  Md.,  survey  for  connecting  Pocomoke  River  with,  above  Snow 

Hill 1,151;  11,1167 

Sioux  City,  Iowa: 

Examination  of  Nebraska  side  of  Missouri  River  opposite i,  304 ;  iii,  2240 

Improvement  of  Missouri  River  at  and  above i,  301 ;  in,  2213 

Removal  of  snags  in  Missouri  River  above i,  303:  iii,  2238 

Sister  Islands,  St.  Lawrence  River,  N.  Y.,  improvement  of  shoals  near,  i,  424 ;  v,  3227 

Sites  for  fortifications^  acquisition  of i,  13, 504 

Siuslaw  River,  Orec.,  improvement  of  mouth  of .• . . .  i,  445 ;  v,  3372 

Skagit  River,  Wasn.,  improvement  of 1, 456;  v, 3442 

SmtVi,  JoeiahR,  (schooner),  removal  of  wreck  of 1,71,725 

Smiths  Creek,  Va.,  removal  of  wreck  in  month  of i,  176 ;  ii,  1295 

Smyrna  River^Del.,  improvement  of i,  136 ;  n,  1115 

Snake  River,  Wash,  and  Idaho : 

Improvement  of,  between  Huntington  Bridge  and  Seven  Devils  raining 

district i,448;  v, 

Improvemeut  of,  up  to  Asotin,  Wash h^^t  v, 

Snohomish  River,  Wasn. : 

Improvement  of 1,466;  v,3442 

Improvement  of  Everett  Harbor i,  454 ;  v,  3430 

Snoqualmie River,  Wash.,  improvement  of i,456;  v,3442 

Snow  Hill,  Md.,  survey  for  connecting  Pocomoke  River  with  Sinepuxent  Bay 

above 1,151;  ii,  1167 

Sounds  of  North  Carolina,  survey  of  waterways  connecting  Dismal  Swamp 

Canal,  Va.,  with i,177;  n,1296 

South  Chicago,  III.,  construction  of  bridge  across  Calumet  River  at i,  473 

South  Creek,  N.  C, examination  of,  from  mouth  to  head  of  navigation,  i,  191 ;  li,  1366 

South  Haven  Harbor,  Mich.,  improvement  of i,  379 ;  iv,  2787 

South  Milwaukee,  Wis.,  survey  of  harbor  at i,364;  iv,2641 

South  Norwalk,  Conn. : 

Bridge  across  Norwalk  River,  construction  of r,  478 

Improvement  of  harbor  at i,  83, 804 

Survey  of  harbor  at i,95 

South  Pass,  Mississippi  River,  inspection  of  improvement  of i,  21, 244 ;  in,  1725 

South  River,  Mass.    See  Salem  Harbor. 

South  River,N.  J.,  improvement  of- 1,115,984 

South  St.  Paul,  Minn.,  construction  of  bridge  across  Mississippi  River  at i,  474 

South  St.  Paul  Belt  Railroad  Company,  bridge  of i,  474 

South  Vallejo,  Cal.,  examination  of  Napa  River  between  North  Vallejo 

and 1,436;  v,3285 

Southern  Branch,  Elizabeth  River,  Va.    See  Norfolk  Harbor. 

Sow  and  Pigs  Reef  Buoy,  Vineyard  Sound,  Mass.,  removal  of  wreck  near i,  71, 722 

Splitting  Knife,  Plymouth  Harbor,  Mass.    See  Plymouth  Harbor. 

Spraguey  Marion  F.  (schooner),  removal  of  wreck  of ii,  1079 

Springwells  Township,  Wayne  County,  Mich.,  construction  of  bridge  across 

Rouge  River  by I,480 

Spuyten  Duyvil  Creek,  N.  Y.,  improvement  of ^ 1,98,917 

Squan  Inlet,  N.  J.    See  Manasquan  Inlet. 
Squan  River,  N.  J.    See  Mana»quan  River. 
Stage  Harbor,  Mass.    See  Chatham  Harbor. 

Stamford  Harbor,  Conn.,  improvement  of i,  84, 811 

Star  of  the  Eaet  (schooner),  removal  of  wreck  of i,  710 

Staten  Island,  N.  Y.,  improvement  of  channel  between  New  Jersey  and  . . .  i,  110, 970 

Steamboat  Channel  (slough),  Cal.,  examination  of i,  441 

Steele  Bayou,  Miss.,  improvement  of i,  276;  in,  1948 

Stillagnamish  River,  Wash.,  improvement  of i,  456 ;  v,  3442 

Stockton,  Cal.,  construction  of  bridge  across  Mormon  Channel  (slough)  by 

city  of 1,476 

Stone  (Big)  Lake,  Minn.,  examination  for  reservoirs  at i,  300 ;  ii,  2206 

Stone  bridge  over  Sakonnet  River,  R.  I.,  examination  of i,  71, 729 

Stonington,  Conn. : 

Improvement  of  harbor  of  refuge  at i,  68, 698 

Survey  of  harbor  at i,  73 

Structures  built  by  the  United  States,  occupancy  or  injury  of i,  21, 483 ;  vii,  4077 
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Sturgeon  Bay  niid  Lake  Michigan  Ship  Canal,  Wis. : 

Construction  of  harbor  of  refuge  at  eastern  entrance  of i,  358 ;  i\%  2614 

Improvement  of ' i,  357 ;  i  v,  2606 

Operating  and  care  of i,  358 ;  iv,  2612 

Submarine  mines i,  5,6 

Suisun  Creek,  CaL,  examination  of i,  435 ;  v,  3283 

Sullivan  Island,  Charleston  Harbor,  S.  C,  improvement  of i,  196  j  ii,  1421 

Sulphur  River,  Ark.,  construction  of  bridge  across i,  474 

Sumpawanns  Inlet,  N.  Y.,  improvement  of i,  107,965 

Sunken  Meadow,  East  Kiver,  N.  Y. ,  removal  of  wrecks  off i,  120, 998 

Sunken  Rocks  off  Fort  Point,  San  Francisco  Harbor,  Cal.,  examination  for 

removal  of i,430;  v,3251 

Superior,  Wis. : 

Bridge  across  St^  Louis  River  between  Connors  Point  and  Rices  Point,  con- 
struction of,  (Duluth  and  Superior  Bridge  Company) i,  475 

Bridge  (temporary)  across  St.  Louis  Hiver  between  Connors  Point  and 

Rices  Point,  construction  of,  (street  railroad  bridge) i,  477 

Examination  of  harbor  at i,352;  iv,2579 

Improvement  of  harbor  at  Superior  Bay  and  St.  Louis  Bay i,  346 ;  iv%  2549 

Surveyof  AllouezBay i,352;  iv,2584 

Superior  Bay,  Minn,  and  Wis. : 

Examination  of  harbors  of  Superior  and  Duluth i,  352 ;  iv,  2579 

Improvement  of  Duluth  Harbor i,  345;  iv,  2533 

Improvement  of  harbor  at ; i,346;  iv,2549 

Superior,  Lake: 

See  al90  Northern  and  Northwestern  Lakes. 

Examination  of  mouth  of  Iron  River,  Wis i,  352 ;  v,  2580 

Improvement  of  waterway  to  Keweenaw  Bay i,  349 ;  iv,  2561 

Operating  and  care  of  waterway  to  Keweenaw  Bay i,  350 ;  i v,  2562 

Survey  for  canal  between  Mississippi  River  and i,  353 ;  i v,  2587 

Water  levels 1 1,497;  vil,425l 

Supervision  of  New  York  Harbor,  N.Y 1,168;  v,.S609 

Surveys,  examinations,  and  contingencies  of  rivers  and  harbors,  estimates  for.   i,  468 
Surveys,     reconnaissances,     and       explorations       in       military       depart- 
ments    1,497;  VII, 4253, 4254, 4256 

Susquehanna  River,  Md.  and  Pa. : 

Examination  of,  between  Nan  ti coke  and  Pittstou,  Pa 1, 133 ;  II,  1100 

Improvement  of,  above  and  below  Havre  de  Grace,  Md i,  141 ;  ii,  1125 

Survey  of,  from  below  Havre  de  Grace  to  above  Port  Deposit,  Md.  i,  152;  ii,  1169 

Suwanee  River,  Fla.,  improvement  of 1,220;  ii,  1558 

Swansboro,  N.  C,  improvement  of  waterway  between  New  River  and.  i,  184;  ii,  1327 

Swash  Channel,  Charleston  Hat*bor,  S.  C,  removal  of  wreck  in i,  198;  ii,  1447 

Swinomish  Slough,  Wash.,  improvement  of i,  455 ;  v,  34^ 

Synepuxent  Bay,  Md.    See  Sinepnxent  Bay. 

T. 

Tallahatchee  River,  Miss. ,  improvement  of 1, 276 ;  m,  1945 

Tampa,  Fla.,  reconstruction  of  bridge  across  Hillsboro  River  by  city  of 1,479 

Tampa  Bay,  Fla. ; 

Examination  of,  from  Port  Tampa  to  the  mouth i,  221 ;  il,  1570 

Removal  of  wreck  in  Passage  Key  Channel i,  221 ;  ii,  1560 

Tar  River,  N.  C. : " 

Bridges  obstructing,  at  and  above  Tarboro i,  483 

Examination  of,  from  Washington  tiO  Greenville i,  191 ;  li,  1365 

Improvement  of i,  179;  il,  1813 

Tarboro,  N.  C. ,  bridges  obstructing  Tar  River  at  and  above i,  483 

Tarentuni,  Pa. : 

Survey  for  lock  and  dam  in  Allegheny  River  at i,32S 

Survey  for  lock  and  dam  in  Allegheny  River  between  Herr  Island  Dam  and .  i,  328 

Tarpaulin  Cove,  Naushon  Island,  Mass. : 

Removal  of  wreck  in  harbor  at i,  TO,  714 

Surveyof i,73 

Taunton  River,  Mass.,  improvement  of i,  60, 674 

Taylorsvillo,  Ohio,  alteration  of  bridge  across  Muskingum  River  at 1,321,482 

Tchefunct^  River,  La. : 

Examination  of 1,260;  ill,  17^ 

Improvement  of 1, 245 ;  ill,  1742 

Tchula  Lake,  Miss.,  improvement  of 1,275;  Ui,  1942 

Teche,  Bayou,  La. : 

Examination  of,  from  St.  Martin ville  to  Port  Barre 1,260;  ui,  1788 

Improvement  of i|252;  in,  1763 
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Tennessee  Central  Railroad  Company^  bridge  of i,  479 

Tennessee  River : 

Jniprovemeut  of i,  310;  iii,  2277,  2283 

Improvement  of,  above  Chattanooga,  Tenn i,  310 ;  ii i,  2283 

Improvement  of,  below  Chattanooga,  Tenn ii  311 ;  iii,  2284 

Improvement  of,  between  Chattanooga,  Tenn.,  and  Decatur,  Ala.  i,  312;  iii,  2287 

Improvement  of,  between  Decatur  and  Florence,  Ala. 1, 312 ;  ill,  2291 

Improvement  of,  between  Florence  and  foot  of  Bee  Tree  Shoals, 

Ala 1,312:  ill,  2292 

Improvement  of,  between  foot  of  Bee  Tree  Shoals,  Ala.,  and  Paducah, 

Ky 1,313;  iii,2297 

Livingston  Point,  Ky .,  improvement  of,  at 1, 313 ;  iii,  2299 

Operating  and  care  of  Muscle  Shoals  Canal,  Ala i,  313 ;  iii,  2305 

Tensas  River,  La.,  improvement  of 1,273;  in,  1923 

Terrebonne,  Bayou,  La. ,  improvement  of ^ *,  249 ;  in,  1753 

Texarkana  and  Fort  Smith  Railway  Company,  bridge  of i,  475 

Texarkana  and  Shreveport  Railroad  Company,  bridge  of i,  474 

Thames  River,  Conn.,  improvement  of i,  74, 760 

The  Brothel's  (rocks),   San  Francisco  Bay,  Cal.,  examination  for  removal 

of 1,431;  v,3260 

Thomas  f  John  (sloop),  removal  of  wreck  of .  - i,  150 ;  ii,  1147 

Three  Mile  Rapids,  Columbia  River,  improvement  of i,  464 ;  v,  3589 

Thunder  Bay  Harbor,  Mich.,  improvement  of i,  389 ;  i v,  2826 

Thunder   Bay    Island    Light    Station,    Lake    Huron,    removal    of    wreck 

near 1,395;  iv,2841 

Thunder  Bay  River,  Mich.,  improyement  of i,  389;  iv,  2826 

Tickfaw  River  and  tributaries.  La. : 

Examination  of i,260;  in,  1786 

Improvement  of i,  246 :  in,  1744 

Ticonderoga  River,  N.  Y.,  improvement  of i,  428 ;  v,  3240 

Tillamook  Bay  and  Bar,  Oreg. ,  improvement  of i,  447 ;  v,  3382 

Itlton,  Briton  M.  (schooner),  removal  of  wreck  of i,  176 ;  n,  1295 

Tionesta  River  (Creek),  Pa.,  examination  of i,  327 ;  in,  2417 

Tittabawassee  River,  Mich.,  examination  of,  from  Saginaw  to  head  of  naviga- 
tion    1,396;  iv,2848 

Toledo,  Ohio: 

Construction  of  bridge  across  Maumee  River  by  city  of i,  478 

Improvement  of  harborof i,403;  v,3074 

Tombigbee  River,  Ala.  and  Miss.,  improvement  of: 

Columbus  to  Fulton,  Miss i,238;  ii,  1697 

Demopolis,  Ala.,  below i,237;  ii,  1694 

Demopolis,  Ala.,  to  Columbus,  Miss i, 238;  ii,  1695 

Fulton  to  Walkers  Bridge,  Miss i,239;  ii,1698 

Tonawanda  Harbor,  N.  Y.,  improvement  of 1, 415 :  v,  3162 

Tongue  River,  Mont.,  examination  of,  along  eastern  edge  of  Fort  Keogli  Mili- 
tary Reservation 1,304;  111,2243 

Tonnage  map  of  United  States  and  Territories i,497 

Tradewater  Ki ver,  Ky.,  improvement  of 1, 336 ;  in,  2470 

Trent  River,  N.  C,  improvement  of 1,180;  ii,  1316 

Trinity  River,  Tex.,  improvement  of i,  264 ;  iii,  1813 

Tualiton  River,  Oreg.,  examination  of,  to  Hillsboro  and  to  head  of  naviga- 
tion   1,467;  v,3598 

Tug  Fork,  Big  Sandy  River,  W.  Va.  and  Ky .,  improvement  of i,  341 ;  in,  2505 

Tukey's bridge,  obstruction  to  entrance  to  Back  Cove,  Portland  Harbor,  Me., 

by 1,482 

Turners  Cut,  N.  C,  examination  of i,  191;  n,  1357 

Tuscaloosa,  Ala.,  bridge  obstructing  Warrior  River  between  Northport  and. ..  i,  483 
Tuscaloosa  County,  Ala.,  bridge  of,  obstructing  Warrior  River  between  Tus- 
caloosa and  Northport i,  483 

Two  Mission  Rocks,  San  Francisco  Harbor,  Cal.,  examination  for  removal 

of 1,431;  v,3257 

Two  Rivers  Harbor,  Wis. ,  improvement  of 1, 360 ;  iv,  2623 

Tybee  Roads,  Savannah  Harbor,  Ga.    See  Savannah  Harbor. 

U. 

Umpqua  River,  Oreg. : 

Examination  of.  from  Scottsbnrg  to  Elkton  Rapids l,  456 ;  v,  3448 

Improvement  or 1, 444 ;  v,  3369 

Union,  Lake,  Wash.,  improvement  of  waterway  between  Puget  Sound  and 
Lake  Washington  via 1 1,453;  v,3422 

ENa  95 3 
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United  States  and  Territories,  tonnage  map  of 1,497 

United  States  Engineer  School i»  18, 523 

United  States  navy -yard,  Korfolk,  Va.,  improvement  of  approach  to  harbor 

at 1,169;  ii,  1279 

United  States  structures,  occupancy  or  iiy ury  of i,  21, 483 ;  vii,  4077 

Urbana  Creek,  Va.,  improvement  of ' i,  1^;  ii,  1239 

Use  of  Btruotures  built  by  the  United  States 1,21, 4&};  vii,4077 

V. 

Vallejo,  Cal.,  examination  of  Napa  River  between  North  and  South. ..  i,  436;  v,  3285 

Van  Buren,  Ark.,  construction  or  bridge  across  Arkansas  River  near i,  475 

Vermilion,  Bayou,  La.,  improvement  of  channel,  bay,  and  passes  of.  i,253;  iii,  1766 

Vermillion  Harbor,  Ohio,  improvement  of i,  407 ;  v,  3096 

Vicksburg  Harbor^  Miss.,  ImproveQient  of i,  274 ;  iii,  1933 

Vineyard  Haven  Harbor,  Mass.,  improvement  of i,  57, 664 

Vineprd  Sound,  Mass.,  removal  of  wrecks  in i,  69, 70, 71, 701, 708, 712, 718»  722, 725 

Virginia  Point,  Tex, : 

Bridge  between  Galveston  Island  and,  construction  of,  (La  Porte,  Houston 
andNorthem  Railroad  Company) i,475 

Bridge  between  Galveston  Island  and,  construction  of,  (Port  Bolivar,  Gal- 
veston, and  Virginia  Point  Terminal  Railroad  Company) i,  478 

Volusia  Bar,  St.  Johns  River,  Fla.,  improvement  of i,  211 ;  ii,  1536 

Wabash  River,  Ind.  and  111. : 

Improvement  of i,330;  in, 2441 

Improvement  of,  above  Vincennes,  Ind *>331;  iii,2444 

Improvement  of,  below  Vincennes,  Ind 1, 331 ;  ill,  2443 

Waccamaw  River,  N.  C.  and  S.  C,  improvement  of i,  192 ;  ii,  1391 

Waddiugton  Harbor,  N.  Y.,  examination  of i,  429;  v,  3242 

Wadsworth,  Fort,  N.  Y.,  acquisition  of  site  for  fortifications  at i,  14, 504 

Wal€8f  Millie  (steamer j),  removal  of  wreck  of i,  221 ;  ii,  1560 

Wallaces  Landing,  Ark.,  examination  of  Bcguf  River  above i,  279 ;  iii,  1969 

Wappinger  Creek,  N.  Y.,  improvement  of 1,98,916 

Wappoo  Cut,  S.  C,  improvement  of 1,197;  ii,  1434 

War  maps i,498 

Ware  River,  Va.,  examination  of i,  167;  ii,  1263 

Wareham  Harbor,  Mass.,  improvement  of h^  ^^ 

Warrior  River,  Ala, : 

Bridge  obstructing,. between  Tuscaloosa  and  Northport . . ., i,  483 

Improvement  of,  below  Tuscaloosa i i,  237 ;  ii,  1692 

Improvement  of,  between  Tuscaloosa  and  Daniels  Creek i,  236 ;  ii,  1691 

Warwick  River,  Md.,  improvement  of ^1^5  n,1134 

Washington,  D.  C. : 

Anacostia  River,  improvement  of i,159;  ii,1217 

Aqueduct  Bridge  across  Potomac  River  at,  repair  of i,  484;  vu,  4085 

Defense  of 1,5,6,9 

Government    Printing   Office,   construction    and   repair   of  buildings 

of 1,491;  VII,  4133 

Long  Bridge  across  Potomac  River 1,158;  1 1, 1212 

Potomac  River  at,  improvement  of 1,157;  ii,  1203 

Public  buildings  and  grounds,  and  Washington  Monument i,  491;  vu,  4129 

Washington    Aqueduct,   improvement    of   Dalecarlia  receiving  reser^ 

voir 1,489;  vii,4121 

Washington  Aqueduct,  increasing  water  supply  of  city  of i,  487;  vii,  4111 

Washington  Aqueduct,  maintenance  and  repair  of i,  485 ;  vii,  4101 

Washington  Aqueduct,  raising  height  of  Great  Falls  Dam i,  487 ;  vii,  4112 

Washington  Aqueduct,  testing  and  completing  tunnel  conduit. .  i,  488;  vii,  41 13 

Washington  Monument,  care  and  main.tenance  of i,  491 ;  vu,  4131 

Washington  Aqueduct,  District  of  Columbia: 

Increasing  water  supply  of  Washington^  D.  C i,  487 ;  vii,  4 U 1 

,     Improvement  of  Dalecarlia  receiving  reservoir i,  489 ;  vu,  4 121 

i     Maintenance  and  repair  of i,485;  vii,4101 

Raising  height  of  dam  at  Great  Falls,  Potomac  River i,  487 ;  vu,  4112 

Testing  and  completing  tunnel  conduit 1, 488 ;  vu,  4113 

Washington  Bayou,  Miss.,  improvement  of 1, 276;  in,  1948 

Washin^toUf  Lake,  Wash.,  improvement  of  waterway  between  Pnget  Sound 
and,  via  Lake  Union i,453;  v,  3422 
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Washington    Monument    at    Washington,    D.    C,    care    and    maintenance 

of 1,491;  VII,  4131 

Wateree  River,  S.  C,  improvement  of i,  195;  ii,  1415 

Waterways : 

Beaufort,  S.  C,  to  Savannah,  Ga.,  survey  for  channel  from i,  207;  ii,  1521 

Beaufort  Harbor  to  mouth  of  North  River,  N.  C  ,  examination  of. .  i,  192 ;  ii,  1380 

Beaufort  Harbor  to  New  River,  improvement  of i,  183 ;  ii,  1325 

Beaufort  Harbor  to  Ne wbcrn,  on  Nense  River,  N.  C i,  182 ;  ii,  1321 

Chesapeake  and  Delaware  C'aual,  examination  for  route  for i,  156;  ii,  1195 

Chincoteague  Bay,  Va.,  to  Delaware  Bay  near  Lewes,  Del.,  improvement 

of 1,139;  11,1123 

Dismal  Swamp  Canal,  Va.,  to  sounds  of  North  Carolina,  survey  of.  i,  177 ;  u,  1296 

Erie,  Lake,  to  Ohio  River,  survey  of  canal  routes  between i,  22 

Franklin  City  to  Cape  Charles,  Va.,  examination  for i>  151 ;  ii,  1158 

Hoods  Canal  to  North  Bay,  Puget  Sound,  Wash.,  examination  for.  i,  457 ;  v,  3466 

niinois  and  Mississippi  Canal,  111.,  construction  of i,  374 ;  iv,  2726 

Illinois  and  Mississippi  Canal,  111.,  operating  and  care  of  canal  around 

Lower  Rapids  of  Rock  River  at  Milan i,  375;  iv,  2770 

Keweenaw  Bay  to  Lake  Superior,  improvement  of i,  349 ;  iv,  2561 

Keweenaw  Bay  to  Lake  Superior,  operating  and  care  of i,  350;  iv,  2562 

Lake  Drummond  Canal,  Va.    See  Dismal  Swamp  Canal. 

New  River  to  Swansboro,  N.  C,  improvement  of i,  184 ;  ii,  1327 

Norfolk  Harbor,  Va..  to  Albermarle  Sound,  N.  C,  improvement  of.  i,  173;  ii,  1286 

Ohio  River  to  Lake  Erie,  survey  of  canal  routes  between i,  22 

Pocomoke  River,  Md.,  to  Indian  River,  Del.,  examination  for  canal .  i,  151 ;  ii,  1154 
Pocomoke  River  to  Sinepuxent  Bay  above  Snow  Hill,  Md.  (between  Chesa- 
peake and  Delaware  bays),  survey  for i,  151 ;  Ii,  1167 

Puget  Sound  to  lakes  Union  and  Washington,  improvement  of. i,  453 ;  v,  3422 

Savannah.  Ga.,  to  Femandina,  Fla.,  improvement  of i,  206;  ii,  1515 

Sturgeon  Bay  and  Lake  Michigan  Ship  Canal,  Wis.,  construction  of  har- 
bor of  refuge  at  eastern  entrance i, 358;  iv,2614 

Sturgeon    Bay    and    Lake   Michigan    Ship   Canal,-  Wis.,    improvement 

of 1,357;  IV, 2606 

Sturgeon  Bay  and  Lake  Michigan  Ship  Canal,  Wis.,  operating  and  care 

of 1,358;  IV, 2612 

Wankegan  Harbor,  111.,  improvement  of 1, 365 ;  iv,  2663 

Wayne  County,  Mich.,  oonstruction  of  bridge  across  Rouge  River,  between 

Springwells  and  Ecorse  townships  in i,480 

Wellfleet  Harbor,  Mass.,  improvement  of 1,52,6^8 

West  Branch,  Newtown  Creek,  N.  Y.,  examination  of i,  121, 1006 

West  Galveston  Bay,  Tex. : 

Bridge  between  Galveston  Island  and  Virginia  Point,  construction  of,  (La 

Porte,  Houston  and  Northern  Railroad  Company) 1, 475 

Bridge  between  (xalveston  Island  and  Virginia  Point,  construction  of, 
(Port  Bolivar,  Galveston  and  Virginia  Point  Terminal  Railroad  Company),  i,  478 

Improvement  of  channel  in i,  263 ;  iii,  1809 

West  Haven  Harbor,  Conn.,  examination  of 1,93,853 

West  River,  Conn.,  examination  of,  from  steam  railroad  crossing  to  main  chan- 
nel in  New  Haven  Harbor i,  93, 853 

Western  Branch,  Elizabeth  River,  Va.,  examination  of i,  177;  ii,  1300 

Westport  Harbor,  Conn.,  survey  of i,  95 

Weymouth  River,  Mass  ,  improvement  of 1,49,680 

White  County,  III.,  construction  of  bridge  across  Little  Wabash  River  at  New 

Haven,  by i,477 

White  Foam  (vessel),  removal  of  wreck  of i,  69, 704 

White  Lake  Harbor,  Mich.,  improvement  of 1,383;  iv,2802 

White  River,  Ark. : 

Examination  of  upper  river 1,287 

Improvement  of I»283;  ill, 2017 

White  River^  Ind.,  improvement  of 1,332:  ui,2445 

Whitefish  River,  Mich.,  examination  of,  for  harbor  at  mouth  in  Little  Bay 

deNoc..: 1,368;  IV, 2684 

Whitestone  Branch  of  Long  Island  Railroad  Company,  bridge  of 1, 483 

Whiting  Rock,  San  Francisco  Bay,  Cal.,  examination  for  removal  of. . .  i,  431 ;  v,  3260 

Whiton,  Harry  L,  (schooner),  removal  of  wreck  of i,  70, 718 

Wickford  Harbor,  R.  L,  survey  of 1,73,753 

Wicomico  River,  Md.,  improvement  of i,  147;  ii,  1140 

Wicomico  (Great)  River,  Va.,  examination  of,  ftora  Cedar  Point  to  Indian 

Point 1,166;  II,  1256 

Wicomioo  (Little)  River,  Va.,  examination  of  mouth  of i,  167 ;  ii,  1258 
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Willamette  River,  Oreg. : 

Improvement  of,  above  Portland 1,465;  v,3591 

Improvement  of,  below  Portland i,  461;  v,  3561 

Survey  of,  between  Portland  and  Engene J,  468 

Willapa  Kiver  and  Harbor,  Wash.,  improvement  of i»451;  v,3399 

Willeta  Point,  N.Y.: 

Battalion  of  Engineers i,  18. 523 

Engineer  Depot i,  18, 527 

Post  of 1,18,521 

United  States  Engineer  School 1,18,523 

Wilmington,  Del. : 

Examination  of  Christiana  River  above,  to  Newport i,  150 ;  ii,  1147 

Improvement  of  harbor  at i,  134 ;  ii,  1110 

Wilmington,  N.  C. : 

Defense  of 1,5,6,10 

Improvement  of  Cape  Fear  River  above i,  186 ;  ii,  1333 

Improvement  of  Cape  Fear  River  at  and  below i,  187 ;  ii,  i:i35 

Removal  of  wreck  in  Cape  Fear  River  below ii,  1356 

Wilmington  and  Weldon  Railroad  Company,  bridge  of i,  477 

Wilmington  Harbor,  Cal. : 

Establishment  of  harbor  lines 1,21,473;  v.  3287 

Improvement  of i,433;  v,  32«;s 

Wilson  J  J).  Jf.  (Hteamer),  removal  of  wreck  of i,  31*5 ;  i  v.  2841 

Wilson  If  arbor,  N.  Y.,  improvement  of i»417;  v,  3U>x 

Wilsons  Point  Harbor,  Conn.,  improvement  of i,  8^3,  ?<07 

Winthrop  Harbor,  Mass.,  improvement  of 1,46,618 

Winyaw  Bay,  S.  C,  improvement  of i,  190;  il,  1319 

Wisconsin  Central  Railroad  Company,  bridge  of i.  477 

Wisconsin  River,  Wis.,  bridge  near  Lone  Rock,  constrnction  of 1.478 

Witherelly  ().  D.  (schooner)  removal  of  wreck  of 1,710 

Withlacoochee  River,  Fla. : 

Bridge  at  Dunnellon,  construction  of i,478 

Examination  of,  from  the  mouth  to  head  of  navigation i,  222 ;  ii,  1579 

Improvement  of i,219;  ii,  ir>56 

Wolf  River,  Wis.,  construction  of  bridge  across,  at  Gills  Landing i,  477 

Woods  Hole,  Mass. : 

Improvement  of  harbor  of  refuge  at 1,58,666 

Removal  of  wreck  at 1, 65),  706 

Survey  of i,  72,  aiO 

Survey  of  Little  Harbor 1,72,750 

Woodsburg  Channel,  Hein))stead  Bay,  N.  Y.,  examination  of i.  94, 879 

Worth,  Lake,  Fla.,  construction  of  bridge  across,  at  Palm  Beach i,  479 

Wrecks,  removal  of i.21 

Arkansas  River i,286;  iii,  20:^7 

Ashley  River,  S.C i,  198;  ii,  1447 

Atlantic  Ocean 11,1079.1356 

Bass  River,  Mass.,  near 1,60,70,  710 

Bearses  Shoal,  Mass i,  71,721) 

Brandywine Creek,  Del 1, 150;  ii,  1146 

Browns  Ledge,  Mass i,  70, 701,  718 

Buzzards  Bay,  Mass 1,69,70,704,707,712,713 

Cambridge  Harbor,  Md i,150;  ii,  1147 

Cape  Fear  River,  N.  C ii,  1356 

Charleston  Harbor,  S.  C 1,198;  11,1447 

Chatham  Beach,  Mass.,  near i.  70. 709 

Chatham  Roads,  Mass ^ i,  71.  724 

Choptauk  River,  Md 1,150;  ii,  1147 

Common  Flats,  Chatham  Roads,  Mass 1,71.724 

Cuttyhunk  Beach,  Mass 1,70,712 

Cuttyhnnk  Island,  Mass.,  near i.  69, 7(W 

Delaware  Bay 1,132;  1 1, 1078 

East  River,  N.Y 1,120,908 

Eatons  Neck  ligh  t-house,  Long  Island  Sonnd,  off 1.93,  S.'iO 

Gay  Head,  Mass 1, 71, 72r» 

Grand  Lake,  La 1,259;  ill,  17^2 

Great  Point  Rip,  Mass 1,70,712.715 

Hampton  Roads,  Va ii,  121C> 

Huron,  Lake 1,395;  iv,  2H41 

Judith,  Point,  R.  1 1,71.72:^ 

Kill  Pond  Bar,  Mass 1,70,710 

Kill  van  Kull,  N.  Y.  and  N.  J 1,120,998 
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Leipftic  River,  Del 1,150;  n,1146 

Little  Rock,  Ark i,286:  iii,2037 

Long  Island  Sound 1,93,721,850 

Manasquan Inlet, N.J 1,132;  ii,1078 

Mauhasset  Bay,  N.  Y 1,93,852 

Maurice  River  Cove,  Delaware  Bay,  N.  J i>132;  ii,  1078 

Michigan,  Lake A i,367;  iv,2681 

Mishaum  Point,  Mass.,  near 1,70,713 

Mississippi  River 1,287;  in, 2043 

Mobile  River,  Ala 1,243;  ii,1712 

Monomoy,  Mass.,  near 1,70,71,716,719,720,726 

Nantucket  Harbor,  Mass 1,70,715 

Nantucket  Sound,  Mass 1,69,70,71,704,710,712,724 

Naushon  Island,  Mass.,  near 1,69,70,710,714 

New  Haven  Harbor,  Conn i,  93, 851 

Newburyport  Harbor,  Mass 1,53,642 

Ohio  River 1,322;  iii,2384 

Parkers  River,  Mass,  near 1,69,704 

Passage  Key  Channel,  Tampa  Bay,  Fla 1,221;  ii,  1560 

Pawtucket  River,R.I i,702 

Phillissi  Island,  Ohio  River 1,322;  ill, 2384 

Point  Judith,  R.  I 1,71,723 

Pollock  Rip,  Mass 1,69,70,71,705.709,719,720,726 

Powder  Hole  Harbor,  Mass 1,70,716 

Presqu' He  Harbor,  Mich 1,395;  IV,2840 

Racine,  Wis 1,367;  iv,2681 

Ramshorn  Creek,  S.C 1,207;  Ii,1519 

Savannah  Harbor,  Ga i>207;  ii,1519 

Shovelful  Shoal,  Mass 1,70,716 

Smiths  Creek,  Va.,  mouth  of 1,176;  ii,  1295 

Sunken  Meadow,  East  River,  N.  Y 1,120,998 

Tampa  Bay,Fla 1,221;  ii,1560 

Tarpaulin  Cove  Harbor,  Mass 1,70,714 

Thunder  Bay  Island  Light  Station,  Lake  Huron i,  395 ;  i v,  2841 

Vineyard  Sound,  Mass 1,69,70,71,701,708,712,718,722,726 

Woods  Hole  Harbor,  Mass 1,69,706 

Wrights  River,  S.  C,  survey  for  waterway  via i,  207 ;  ii,  1521 


Yalobusha  River,  Miss.,  examination  of 1,279;  iii,  1979 

Yamhill  River,  Oreg. : 

Improvement  of,  up  to  McMinnville i,  465 ;  v,  3591 

Survey  of,  for  locks  and  dams  up  to  MoMiun ville ^ . .  i,  467 ;  v,  3602 

Yaquina  Bay,  Oreg. : 

Examination  of 1,456;  V,  3450 

Improvement  of i,  446;  v,  3375 

Yazoo  River,  Miss. : 

Improvement  of 1,274;  in,  1929 

Improvement  of  mouth  of i,274;  in,  1933 

Yellow  Banks,  Wis.,  improvement  of i,296;  iii,2183 

Yellowstone  River,  Mont,  and  N.  Dak. : 

Construction  of  bridge  across,  at  Glendive,  Mont i,  475 

Improvement  of i,304;  in, 2240 

York  River,  Va.,  improvement  of i,  164 ;  ii,  1241 

Youghiogheny  River,  Pa.,  construction  of  bridge  across,  at  McKeesport 1,479 

Youngs  River,  Oreg.,  improvement  of i,  466;  v,  3595 

Yuba  River,  Cal. : 

Improvement  of i,437;  vn,4049 

Improvement  of,  ( by  California  Debris  Commission) 1, 470 ;  vii,  4049 

Yuma,  Ariz. : 

Examination  of  Colorado  River  above i,  436 

Improvement  of  Colorado  and  Gila  rivers  at i,  435 ;  v,  3278 
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